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treatment and will disappear of itself when the swelling
subsides,

Fracture and Dislocation. —The solid framework of the
nose may be broken or dislocated. It is made up of the
vomer and the perpendicular plate of the ethmoid, to
which are attached the nasal bones and the quadrilateral
cartilage. These structures may be broken in a variety
of ways which it is unnecessary to specify, since there
are general principles of treatment which should be
followed in the case of every fracture or dislocation
associated with deformity. Many fractures are com-
pound internally; hence the necessity for perfect clean-
liness, to be secured by antiseptic irrigation. Gentle
external manipulation will often elicit crepitus and ab-
normal motion, while examination of the anterior nares
will reveal the presence of existing deformity. Such ex-
amination is very important, for the future well-being of
the patient depends far more upon a free nasal passage
than it does upon the correction of external deformity. In-
ternal deformity usually consists of a deviation of the sep-
tum so decided as partially to obstruct one or both nostrils.
The quadrilateral cartilage may be loosened and rotated
upon its articulation with the vomer. A moderate twist
of this sort will greatly obstruct both nasal passages.
Whatever the deformity, it should be forthwith over-
come and the bones kept in a correct position for a few
days until they have begun to unite. Instruments for
this purpose should be smooth, strong, and not too large.
A small periosteal elevator is a suitable instrument with
which to raise the depressed bridge of the nose. The
septum may be straightened by sequestrum forceps
whose blades are protected by short sections of rubber
tubing. There are, of course, special instruments for
these purposes. It is necessary that the displaced frag-
ments be thoroughly reduced; indeed, over-reduction is
generally desirable. When this is accomplished, there is
little tendency for a reproduction of the deformity, so
that a retaining apparatus is not usually needed. A
number of internal and external splints have been de-
vised. Gauze packing carefully applied answers satis-
factorily if only one nostril needs to be filled; if the de-
formity is such that pressure is required in both nostrils,
rubber tubes moulded to fit the nostrils are far more com-
fortable. Various splints have been devised to keep up
external pressure upon the nose. The most successful
consists of a firm band or plate strapped across the fore-
head from which by means of a second band or rod press-
ure can be exerted upon the nose. The direction of the
pressure can be regulated by screws or by bending a stiff
wire. In some fractures a pin thrust through the nose
from side to side will keep the bones in position better
than any splints. Such a pin may be withdrawn at the
end of four or five days.

Deviation of the septum may also be overcome by two
pins passed in the sagittal plane of the body and crossing
oneanother. This is a method of treatment more often

used to correct old deformities

than fresh ones. (Fig. 3591.)

Fracture of the nose is not

of itself a serious injury.

When the broken bones are

replaced they will unite with

great rapidity, so that the

cure will be complete in from

two to four weeks. If the

fracture extends upward so

as to involve the eribriform

plate the patient is exposed

Fig. 8501.—Method of Pinning to the risk of septic menin-

the Nasal Septum. (Roberts.) gilis. Such an illjll]')‘ T

really a fracture of the base

of the skull, and should be treated as such from the

first if the diagnosis can be made. (See article on Head,
Wounds of.)

Deformity following Injury.—If a fracture or dislocation
of the nose is left untreated, orif the surgeon merely pays
attention to external appearances and does not correct de-
viations of the septum, partial obstruction of one or both
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nares may result. In many cases it is possible to correct
such a deformity under a general anmsthetic by forcibly
loogening or refracturing the deformed bones with 3
strong pair of forceps and moulding the nose into the
proper shape. Deviations of the septum may require
incision or a punching out of certain portions to facilitate
complete reduction. (Consult also the article on * Nasal
Carities, Diseases of : Congenital and Acquired Deformi-
ties.”) If the bridge of the nose cannot be lifted, a plati-
num, or, better, a celluloid support may be inserted un-
derneath the skin and allowed to cicatrize there, thus
forming an artificial nasal bridge; which, if it is properly
shaped, is not to be told from a natural one. The details
of these operations are given in the article on Reparative
Surgery. Edward Milton Foote.

NOSOPHEN — tetra-iodo-phenolphthalein  (C,H.I;-
OH).CO.CsH,CO—is obtained by the action of iodine on
phenolphthalein, and is a fine yellowish, odorless, and
tasteless powder, insoluble in water and acids, and soluble
with difficulty in aleohol, ether, and chloroform. Tt con-
taing 61.7 per cent. of iodine and may be heated to 220°
C. (428° ¥.) without decomposition. It forms soluble

| salts with alkalies and insoluble salts with the heavy

metals,

Antinosin, the sodium salt of nosophen, is a dark blue
amorphous powder, which is freely soluble in water and
alcohol.

Fudoxin, the bismuth salt of nosophen, contains 52.9
per cent. of iodine and 14.5 per cent. of bismuth, and is
used internally as a gastric and intestinal antiseptic.
Dose, 0.2-0.5 gm. (gr. iij.—viij.), or for an infant 0.06
gm. (gr. i.) or less.

Nosophen is a non-irritant iodoform substitute which
does not liberate iodine. It is an impalpable powder, of
use not only as an antiseptic butalso fordrying up wound
secretions. It forms crusts, however, which must be
lifted to allow the escape of the underlying secretions.

Caldwell treats uleers with nosophen in powder or ten-
per-cent. ointment, or with a fifty-per-cent. solution of
antinosin, Steele uses three-per-cent. nosophen gauze for
the treatment of wounds, abscesses, ulcers, ete., and as
intra-uterine packing after curetting. Owing to its free-
dom from odor, it meets with much favor in nasal cases. E.
Klebs uses 0.1-per-cent. solutions of antinosin for mouth
and nares, and administers the same solution internally
as an antiseptic in dose of 12-24 c.c. (3 iij.-vi.). Noso-
phen has been used in capsule as an intestinal antiseptic,
and Millener employed it with success in combination with
antinosin in thirty-six cases of chronic suppurative otitis
media. The antinosin was instilled into the ear in two-
or three-per-cent. solution, and the nosophen dusted into
the canal. Antinosin in two-per-cent. solution is alse
used for bladder irrigations. W. A. Bastedo.

NOTIFICATION OF INFECTIOUS DISEASES.—
Among the different measures employed by sanifary au-
thorities for the prevention of the spread of infectious
diseases, the notification of the occurrence of such dis-
eases now occupies a prominent place. Municipal au-
thorities especially should have the requisite power every-
where to require immediate notice to be given them of
every fresh outbreak of diseases dangerous to the public
health in order that such authority may take proper
measures for the protection of the community.

The chief advantages of a system of notification lie in
the possibility which is thus given to a local board of
health to determine the extent of prevalence of an epi-
demic or a localized outbreak, and to inquire into the
local causes which have operated to produce it. The
board can then act intelligently in applying the proper
remedies for preventing its further spread.

Laws enacted with this object in view have been in
force in the older States for many years, but not until
within the past ten or twenty years have pains been
taken to execute such statutes with such degree of effi-
ciency as to make them really protective. The law re-
quiring the householder to report each case of dangerous
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disease to the local authority was enacted.in Massachu-
setts in 1792, and that which requires the same duty on
the part of the attending physician was enacted in 1827,
Little attention, however, had been paid to the enforce-
ment of these laws until toward the end of the 19th cent-
ury.

Various attempts have been made in England to enact
a similar statute, but these efforts were unsuceessful un-
til 1889. By the terms of the law then enacted the noti-
fication of infectious diseases to the sanitary authority
was made compulsory throughout London, while the
principle of local option was applied to all other dis-
tricts.

During the year in which this bill was under consider-
ation by Parliament, intense opposition had been mani-
fested by many of the members of the medical profession
throughout England. Objections were offered not only
by the people but also by the medical profession, but the
bill passed and finally becamne a law.

The fallacy of the objections has been abundantly
proven by the experience of the towns of England where
the Notification Act has been adopted. The notification
of each case is made by a certificate furnished by the at-
tending physician, for which a fee of two shillings and
sixpence i3 paid, except in a case in which the person
giving the certificate is the medical officer of a public
institution, when the fee is one shilling.

The diseases to which this act applies are smallpox,
cholera, diphtheria, membranous croup, erysipelas, scar-
let fever, typhus, typhoid, and puerperal fever, and any
other infectious disease which may be added to this list
by the sanitary authority of a district.

In 1899 the provisions of the act had been adopted in
cities and towns containing more than twenty-eight mil-
lions of inhabitants out of atofal of about thirty millions,
and in that year, by the enactment of a new statute (62
and 63 Victoria, chap. viii.) the law became compulsory
throughout the whole kingdom.

There can be no doubt thaf the law relative to notifica-
tion has been productive of excellent results in the pre-
vention of disease, especially in the cities and large
towns. It has furnished local boards of health with the
necessary information relative to the origin of outbreaks
of infectious disease, and in many instances has enabled
them to take timely steps for preventing its further spread.

In compiling certain data for the Paris Exposition of
1900 the writer collected the statistics of six registration
States and nineteen cities outside of those States, inelud-
ing the ten largest citiesof the Union, with the following
result. The figures are mainly for the years 1894-98:

| |
Diseases, l-le]'»o_rted | Registered ‘ Fatality,
cases. | deaths. per cent.

SIalliox: - Leee s i
Typhoid fever......... ;
Diphtheria and croup .
scarlat feveraiicioiiol
Measles T 217,755

Total 619,765

These results agree fairly well with those of the Eng-
lish local government board for the eight years 1890-97,
which showed a fatality for typhoid fever of 18.05 per
cent., for diphtheria of 23 per cent., and for scarlet fever
of 4.9 per cent.

Another advantage of the practice of notification in re-
cent years consists in the exact data which it furnishes
relating to improved methods of treating disease, and the
consequent saving of humanlife. In the thirty-third an-
nual report of the State Board of Health of Massachu-
setts for 1901 it appears that the notified cases of diph-
theria in the pre-antitoxin period, 1891-94, in reporting
cities and towns were 18,332, and the deaths in the same
places and time were 3,768, making a fatality of 28.3 per
cent., while in the following seven years, 1895-1901, after
the introduction of antitexin the cases were 56,459 and

the deaths 7,416, a fatality of only 13.1 per cent. The
fatality of diphtheria in 1901 was only 10.5 per cent. (see
also Disease, Fatality of). Samael W. Abbott.

NOTOCHORD.—The notochord (chorda dorsalis, Wir-
belsaite) is arod of peculiar tissue, constituting the primi-
tive axial skeleton of vertebrates. It beginsimmediately
behind the pituitary body (hypophysis) and extends to

T

Fie. 3592.—Transyerse Section of a Young Mole’s Embryo. (After
Heape.) Fe., Ectoderm; Md., medullary groove; Mes., meso-
derm ; Ent..entoderm. Site of the notochord is the eentral line of
the entoderm.

the caudal extremify. It oceurs asa permanent structure

in thelowertypes, and as a temporary one in the embryos

of amphibia and amniota, including man. Comparative
embryology has shown that it is a greatly modified epi-
thelial tube, which arises as a furrow in the median dor-
sal line of the entoderm, being, in position and mode of
development, analogous to the ectodermal medullary ca-
nal or primitive tubular nervous system.?
DEVELOPMENT 1IN MAmmans.—The notochord appears
very early in the course of development; its differentiation
from the entoderm beging at the time when the medul-
lary groove is nof fully marked out posteriorly, and is
nowhere closed. The notochordal Anlage can be first de-
tected in the entoderm just at the front of the primitive
streak, as an axial band of cells, which at first in mam-
mals is nof well marked off from the mesoderm; as the
medullary groove deepens it pushes down toward the
midgut until it comes into actual contact with the noto-
chordal epithelial band (see Fig. 3592), thus dividing the
mesoderm into two lateral masses; this also leads to the
temporary transverse stretching of the notochordal band,
which thereby loses for a while its sharp demarcation,
1t soon re-acquives it, and becomes considerably thicker

(Fig. 8598, nek) than the adjoining entoderm, and forms

a distinet though shallow groove. Subsequently the

band separates off, and the entoderm proper closes geross

under it so that the notochordal band lies between the en-
toderm and the floor of the medullary groove (or later
canal), as shown in Figs. 3598 and 8604, nck. This sepa-
ration does not take place at the anterior extremity of
the chorda until somewhat later, go that for a consider-
able period its front end remains fused with the walls of
the midgut (Fig. 8598). The separation from the ento-
derm is eflected, at least in mammals, by the entoderm
proper, showing itself under the notochord toward the

F1G. 3593.—Transverse Section of an Embryo Mole, Stage H. (After
Heape.) am., Amnion: Md.. medullary groove: Mj., myotome;
Coe., coelom or body cavity ; En., entoderm ; neh., notochord; ao.,
aorta; wvta., vitelline artery; Som., somatic mesoderm; Spl.,
splanchnic mesoderm.

median line, and when the cells from one side meet those
of the other, they unite with them and form a continuous
sheet of entoderm below the notochordal cells.

The chorda is now a narrow band of cells, starting an-
teriorly from the wall of the alimentary tract and run-
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ning backward to the blastoporic canal or its equivalent,
the primitive streak; but, at the period when the canal is
open, the chorda terminaftes in the entodermie epithelinm
lining the canal (Heape,® Pl xxi., Fig. 50; compare

F1G. 3594.—Transverse Sections of an Em-
bryo Chick, with Eleven Pairs of Myo-
tomes. (After Waldeyer.) .d,Some dis-
tance behind the last myotome; B, close
behind the last myotome; Eec., ectoderm ;
Mes., mesoderm ; Ent., entoderm ; Md.,
medullary groove; Ch., notochord; W.,
commencement of the Wollllan duct;
MS., muscular segment or myotomes.

also Vol. IL., Fig. 505, ¢). The eanal remains open for |
a time, and is called by some writers on mammalian em- |
bryology the chorda “canal (¢f. infra). For a certain |
period the chorda continues arowing t.nilwv.r(_i by accre-
tions of cells from the walls of the blastoporic passage,

TiG. 3595.—Transverse Section of a Chick Embryo of the Sec-
ond Day. (After Waldeyer.) Som., The somatic mesoderm,
and Spl., the splanchnie mesoderm  FHe., ectoderm ; Fnt.,
entoderm; V.C., vein; W., Wolffian duet Md., medullary
canal: Ao., aorta; Ch., notochord ; MS., myotome.

and after the canal is permanently obliterated the
chorda may still continue its lengthening by ac-
quisitions, at its caudal end, of additional cells

from the primitive streak; such cells may, Liow -

ever, properly be regarded as coming from the
entodermic lining of the blastopore. We can,

then, distinguish three portions of the notochord :

the first arising from the entoderm of the midgut;

the second from the entoderm of the blastoporic
canal; the third presumably from the entoderm of

the obliterated blastopore in the primitive streak.
Braun and others have sought to attribute essen-

tinl importance fo these differences, but, it seems

10 me, improperly. 1t is more reasonable to say that the
chorda arises in the amniota, as in the lower forms, di-
rectly from the entoderm, but presents certain secondary
modifications in its development.

Lieberkithn has directed attention fo a special pecul-
sarity in the early development of the notochord in
mammals. There appears at first a passage—half canal,
half furrow—which extends nearly the whole length of
the primitive streak; it may be deseribed as a tube run-
nine along the median line, and having an irregular series
of openings into the entodermic cavity. The canal is
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lined by epithelium, which is thickened on the dorsal side
to form the Anlage of the notochord. In transverse sec-
tion the chorda appears according to the level of the sec-
tion to constitute part of a furrow or a canal (compare
also Heape,® loc. eit., p. 441, Figs, 40 and 41),
Lieberkiihn calls this canal mesoblastic, and
Kolliker follows him; but this opinion seems
to me based upon misconceptions. It is more
reasonable to suppose that the canal is really
the blastoporic canal, which is preserved for
an unusually long period. We know that the
blastopore first appears well forward, and as
the primitive streak grows by concrescence of
the ectental line the blastopore moves back-
ward, its anterior portion fusing with the gen-
eral entodermic cavity. There is no difficulty
apparent in assuming that such fusion occurs
quite late in mammals; this interpretation is
confirmed by the fact that the canal becomes
later a furrow throughout its entire length in

F1G, 8596. —Section of a Chicken Embryo of about Thirty-six Hours.
(After Waldeyer.) E¢., Ectoderm ; Soni., mesoderm of the soma-
topleure ; Spl., mesoderm of splanchnopleure; Hnt., entoderm ;
V.. Wolffian duet ; m, mesoderm cells; Md., medullary canal; v,
vein; Coe., coelom; MS., myotome; Ch, notochord ; _40., aorta.

front of the blastoporic canal proper, so that its cavity
fuses with that of the entoderm proper.

After it is once formed as a band of cells the notochord
passes through various changes of form, but nltimately
becomes a cylindrical rod with tapering extremities. It

attains considerable size in the embryos of most
vertebrates, but in those of placental mammals
is always small, particularly so in the mole
(Heape ). It is probable thab in mammals the
notochord, when first separated from the ento-

derm, is a broad, flat band, as if compressed be-

Section through the Dorsal Region of a Chicken Embryo

five Hours. 4. Ectoderm; c, entoderm; Me., medullary

: P.p, myotomes ; W.d, Wolfflan duect; p.p., pleuro-peritoneal

space or coelom; So., somatopleure: v, U. blood-vessels; SDe

splanchnopleure ; op, inner edge of the area opaca, W, w, W, en-

toderm of the area opaca; do, aorta; ch, notochord. (After Bal-
four and Sedgwick.)

tween the medullary canal and entoderm (ef. Kolliker,
loe. cit., Figs. 194 to 197, and loc. cit., Fig. 94; also
| Heape,® PI XIIL, Figs. 86 to 42). The band then
| draws together, diminishing the transverse and increas-
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ing the vertic%_ll diameter, until it has acquired a rounded
form; finally its outline becomes eircular in cross section

FiG. 3398.—Longitudinal Section of the Head End

G. 3398 ey Sec 4 ) of a Mole Em-

bryo, Stage H. (After Heape.) Ic., Ectoderm: FEn., vmo:ier;r:]'
pro.am., pro-amnion; mb., mid-brain; fb., fore-brain; Ent. ento-
dermic cavity ; hi., heart; Mes., mesoderm ; nch., notochord,

This series of changes begins near the anterior end of the
chorda, and progresses both forward and backward ’

The mesoderm early grows in between the entoderm
a}lnd the notochord, which, however, for a nnnsiderdblc
time remainsg close to the medullary tube (Fig. 3600)
Later the mesoderm penetrates between the Il%tuchor(i
and medulla. Thelayer of mesodermic cells immediately
around the notochord, which are of the well-known anas-
tomosing type (Fig. 3601), forms a special sheath, which
at first comprises only a single layer of cells, at least in
batrachia (Gotte,® p. 357, Fig. 187). This is the com-
mencement of the so-called outer chorda sheath; it sub-
sequently becomes much thicker. In the 10\\'@1'!t-vpes it
is an important axial structure (Fig. 3602, 5'); in most
cases it is replaced by cartilage, and in all the amniota
the cartilage is replaced by the osseous vertebrse, the in-
ve 1'!;31)1';1! ligaments, ete. The formation of the vertebral
column involves the disappearance of the notochord as
described below. :

Histocexests,—After the notochord has been formed
as a rod of cells, its cells undergo a process of histologi-

L
o {’{;f’

S 1
gl

day some of the central cells become vacuolated, while

the peripheral cells are still normal; at first, as in the

frog, there seems to be only one large vacuole in each

cell (Fig. 8603, B). Around the vacuole is a peripheral
layer of granular protoplasm, in which the nucleus
lae_s embedd=d, while the vacuoles themselves are filled
with a perfectly clear and transparent material, which
is supposed to be fluid in its natural condition. Dur-
ing the fourth day (chick) all the cells become vacuo-
lated, with the exception of a single layer of flattened
cells at the periphery. In the anura, it is said, there
is no distinet peripheral layer of protoplasmic cells.
The vacuoles go on enlarging until by the sixth day
they have so much increased at the expense of the
protoplasm that only a very thin layer of the latter is
left at the circum- :
ference of the

cell; at one part

of which, where

there is generally

more  protoplasm

than elsewhere, the

remains of a nu-

cleus may gener-

ally be defected.

Thus the notochord

becomes trans-

formed into a

spongy reticulum,

the meshes of which

correspond to the

vacuoles of the cells

and the septa to

the remains of their

cell walls (Foster

aG,ud Balfour). As = ;
PR : 3. 3099.—Germinal Area i i

! > r Lieberkiihn.) ao., Area opaca;

Ei(i(‘ﬂl'ﬁpﬂnl(‘d b)' an ap., area pellucida; neh., Anlage of the

expansion of " the ?ﬂotgchnr_‘(i as 2 canal with several irregu-

SIS dl_gm%%ggga(mLheenwdcrmw side. X 24

main factor in the

widening and lengthening of the notochord, which goes

on pari passw with the growth of the surrounding tissue.

F16. 3600.—Section through th i

—Sect: A e Rump of an Embryo Chick of the Third D: Ch., Chorion; A - .
blood-vessels: Coe (‘%Flom' S yO AL OT O > Third Day. Ch., Chorlon ; Am, amnion; Som., somatopleure: v, v, U,
MO0V ES 5 Goe., coe » Spl., splanchnopleure; In., intestine; ao., al branc i v ; Ve
cardinalis; Ch.d., chorda dorsalis ; “My., myotome ; Md., medullary Canm‘caudw bisnhiof geidona S0 RO EE H 'T“ b

cal. differentiation unique in vertebrates. The cells at
first become greatly eompressed in the line of length of
the chorda: and hence appear quite thin in longitudinal
sections (Fig. 8603, A, nch.)—hardly greater in diameter
than their own nuclei. Thus, in the chick, by the third

The histogenetic process is stated to be essentially
gimilar in mammals (W. Muller, 387-338). There
is the central layer of vacuolated cells and the
peripheral layer of protoplasmic cells. The latter
are, however, ultimately converted into vacuolated
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cells, The cell
walls are perfor-
ate,  having fine
pores, that cor-
respond  probably
to intercellular
bridges of pro-
toplasm.
The inner
chorda
sheath ap-
pears early
and is to be

FiG. 3601.—Megoderm of Chick of the Third
Day, from elose to the Otocyst. 4, Nucleus
with the chromatin loops seen in optic sec-
tion, being in Karyokinesis.

regarded as an anhistic basement
membrane secreted by the noto-
chordal cells.

SHAPE AND RELATIONS
ro OrnEr PARTS.—AS
goon as the head bend
(first cerebral flexure) ap-
pears (Fig. 3604) the noto-
chord  becomes corre-
spondingly bent, and its
anterior extrem-
ity lies close to
Rathke’s pocket
(Fig. 3604, /iy )—
the evagination
of the oral epi-
thelium, which is
destined to form : :
the pituitary body or
hypop%’iysafs cerebri. }The W./\
notochord never extends
farther forward than
this, hence the skull and head
may be divided into two parts,
the pra-pituitary and the post-
pituitary regions. The latter
region alone contains the noto-
chord. Romiti finds that in the
chick the end of the notochord is

united, at the end of the fourth Fig. 3602.—Transverse Section of an Advanced Embryo

sheath is lost. The cell walls disappear, the tissue be-
comes granular, and breaks up into multinucleate, irreg-
ularly reticulate masses (Fig. 3606), which are gradually
regorbed (Leboueq). In mammals the resorption pro-
oresses more rapidly in the cores of the vertebra than in
the intervertebral spaces, and again more rapidly at the
ends than in the centre of each vertebra; hence the
chorda persists a little longer in the centre of
the vertebra, and considerably longer in the
intervertebral spaces; in these last the final
remnants of the chorda may be
detected in man even after birth.
The cavity between the vertebral
cartilages is a new structure, and
is not the space left by the noto-
chord, as has been some-
times asserted. It ap-
pears, however, that the
resorption of the chorda
may leave a small space,
which becomes included
in the intervertebral cav-
ity. A peculiar feature is
the frequent per-
gigtence, of cal-
cified cartilage
immediately
around the noto-
chord in ossify-

ing vertebre.
MoORPHOLOGY.
—The notochord
wag for a long
time supposed to
be exclusively
characteristic of
vertebrates. It
is now known to
exist in amphi-
oxus, which is not a
true vertebrate, and
in the tunicata. Mor-
phologists have long
believed that it must have some
homologue among the organs of
invertebrates. The development
of the notochord in the lower ver-
tebrates indicates very plainly
what must have been the general

and during the fifth day of incu-
bation, with an irregular solid
cord of cells, which grows out
from the epithelium of the hypo-
physis. The cord soon disap-
pears. Its significance is quite
unknown. Romitisuggests that
it may produce a strain resulting
in the pulling out of the hypo-

physeal evagination. This notion seems to me unten-
able. The cranial portion of the notochord has not only

of a Shark, Seymnus lichia, through the Abdominal
Region. (The dots represent nuelei.) Sp, 8pinal proc-
ess of the vertebra: Ar., arachnoid space; Md., spinal
cord: 7.d., neural arches of the vertebra; s., inner
sheath of the notochord; 8., outer sheath of the noto-
chord ; Ch., notochord ; t.p., transverse process of the
yertebra ; v.car., cardinal vein ; .40., dorsal aorta ; mes,
mesentery; Gen., genital fold: W.d, Wolflan duet;
., Wolfflan body with tubules; e, young cartilage;
Mse, muscles developing.

the bend shown in Fig. 3604, but also follows the
other curves of the head; it takes a sinuous course
besides within the base of the cranium; finally, in
the region corresponding to the middle third of the
spheno-occipital cartilage, it makes a great dip
ventralward. The sheath of the notochord in the
eranial region is converted into the spheno-oceipi-
tal cartilage; at the dip just mentioned, however,
the notochord lies entirvely below the cartilage, close
against the wall of the pharynx (Froriep, Romiti).
Writers before Froriep had represented the chorda
as having disappeared at the bottom of the dip.
DisarPEARANCE.—The disappearance of the noto-
chord in man commences with the second month
of foetal life. The first step is an alteration of the

characteristic histological structure, accompanied

character of such an homologous
invertebrate organ. In certain
fishes and amphibia the noto-
chord has been ascertained to
arise as a furrow along the me-
dian dorsal line of the entoderm;
the furrow deepens and then
closes over to form a canal sepa-
rate from the entodermic canal

proper; but the notochordal canal retains for a time its
anterior and posterior connections with the entoderm.

FI1G. 3603.—Longitudinal Sections of the Notochord of Bombinator. (After

1 ¥ : . a ance of ¢ uoles: B, after the appearance
by shrinking of the tissues, so that a clear space GPUe) . Befors Bhe SRRCOrenae CtHs ke L

appears around it (see Fig. 3605).
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The inner chorda

of the vacuoles: nch., notochord; KEn., entoderm. (The cells, as is usual
in amphibian embryos, are eharged with yolk granules.)
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Notochord.
Nova Scotia.

Ultimately the lumen is obliterated, the ends become
detached, and so arises the solid isolated chorda. In the
higher vertebrates
the course of develop-
ment is similar, al-
though several of the
primitive features in
the formation of the
chorda are obscured.
Ehlers® has pointed
out that in various
invertebrates there is
a similar canal, the
“Nebendarm” of
German writers,
which is derived
from the entoderm

FIG. 3604—Rabbit Embryo of 6mm.; Me- and connected an-
511’:111 Longitudinal S]ectit:m of the Head. teriorly and posteri-
(After Mihalkovics.) The connection Al e 2
between the mouth, M., and pharynx, orly with .th" em?'
ent., is just established; nch., noto- dermal cavity, It is
chord; Ab., hind-brain; mb., mid- g very plausible sue-
brain; fb., fore-brain; Pro.am., pro- : Y1 )
amnios; ny., hypophysis cerebri; Ht., < %
heart. ologizes the verte-

i brate notochord with
the invertebrate “Nebendarm.” Hubrecht bas sought

=g
i

to homologize the notochord with the proboscis of |

gestion, which hom- |

best observations on its origin in mammals by Heape.® 10
For its histology see W. Miiller; for its histogenesis see
Gotte;® for its anterior anatomical relations see Mihal-
kowics, Froviep,* Rabl-Riickhard, and Romiti; for its
atrophy in mammals see Leboucq; for its evolution see
Ehlers.? Clarles Sedgwick Minot.
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2 Balfour : Comparative Embryology, vol. ii. )

3 Ehlers, E.: Nebendarm und Chorda dorsalis. Nachr. Ges. Wiss.,
Gottingen, 1885, pp. 390-404.
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8 Hatschek, B.: Studien zur Entwickelungsgeschichte des Am-
phioxus. Arbeiten Zool. Inst. Wien, iv., Heft 1., Taf. xiii.

? Heape, Walter: The Development of the Mole (Talpa Enropea);
the Formation of the (Germinal Layers and Early Development of‘the
Medullary Groove and Notochord. Q. Jour. Micr. Sci., 1883, pp.
H12-452, Pl8. xxvili.—xxxi.

10 Heape, W.: The Development of the Mole. Q. Jour. Mier. Sei.,
XXvil., pp. 123-163.

1! Hensen : Zeitschrift f. Anat. u. Entwickelungsges., i., p. 366.
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NOVA SCOTIA.—Nova Scotia is one of the maritime
provinees of Canada to the northeast of the
State of Maine, lying in latitude 43° to 46°
N. and longitude 60° to 66 W. Itisa long,
rather narrow peninsula, with a great extent
of coast line, parallel to the mainland, ex-
tending in a direction from mnortheast to
southwest. It is 850 miles in length, in-
cluding Cape Breton, and varies in breadth
from 50 to 100 miles. Ifs avea is 20,550
square miles and it has a population of
450,396. The surface is undulating and is
traversed by several ranges of hills. It has a
cool, marine climate, and isa favorite sum-
mer resort for visitors.

The following table, condensed from the
more elaborate ones in the article on Nova
Scotia in the previous edition of the HAND-
BOOK, conveys an idea of the summer and
autumn climate of this region, the seasons
when one would visit Nova Scolia as a re-
sort. As will be seen, the mean summer
temperature is about 61° F., similar to that
of the British Isles at this season, the high-
est temperature being about 80° F. and the
lowest between 43° and 46° F.

The relative humidity is high and there is

T
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FIG. 3605.—Human Embryo of ahout Thirty-five Days: Longitudinal Section of the  considerable rain. Fogs are also not infre-
Ninth fo the Eleventh Vertebrse, as numbered [X. to XI. N, Nervous system, quent. The number of fair davs is, more-

wall of the spinal marrow ; d, meningeal layer; Ch, notochord; Ao, aorta.

Nematodan worms. There is not a single fact which
seems to me to justify, even remotely, this attempt at
guesswork phylogeny.

LrirERATURE.— Very numerous embryological articles

F16. 3606.—Degenerating Notochord Tissue, from the Central Portion
of the Intervertebral Disc of a Cow’s Embryo. (After Lebeucq.)

contain references to the chorda; below is given a list of
the principal authorities. The best discussion is given
by Balfour, in his “Comparative Embryology ”;* the

over, not large for the summer.

CLIMATE OF HALIFAX.—LATITUDE, 44° 3%; LONGITUDE 63° 86
MOSTLY FOR THE YEAR 1883 ONLY.

|
June.| July. | Aug. ( Sept.

Temperature (degrees Fahr.)— 1
Mean average. .. 57. 33,402 57.56°
Average range .. i 10 | 18.63
j oG :

©

Mean of warmes

Mean of coldest

Highest or maximum

Lowest or minimum
Humidity—

Mean relative
Precipitation—

Average in inches..........
Wind —

Prevailing direetion

PasyEe
SR

Average hourly veloeity in
Pl Lk S R R
Weather—
Number of fair days St
Number of days on which
rain fellss. oo oo,




