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198 - THE FIFTH DAY, [cHAP,
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sense 1s derived from the involuted epiblast of the medullary

canal. To this class belongs the Retina, including the epi-

thelial pigment of the choroid, whichis formed from the original

optic vesicle budded out from the fore-brain.

To the second class belong the epithelial expansions of
the membranous labyrinth of the ear, and the cavity of the

nose, which are formed by involution from the superficial

epiblast covering the external surface of the embryo. These
accordingly have no primary connection with the brain. We
may also fairly suppose that the ‘taste bulbs’ and the nervous
cells which have lately been described as present in the
epidermis are also structures formed from the epiblast.

In addition to these we have the crystalline lens formed of
involuted epiblast and the cavity of the mouth lined by it.
These are the most important parts which are derived from
the epiblast.

From the hypoblast are derived the epithelium of the
digestive canal, the epithelium of the trachea, bronchial

tubes and air cells, the cylindrical epithelium of the ducts
of the liver, pancreas and other glands of the alimentary canal,

as well as the hepatic cells constituting the parenchyma of
the liver, developed as we have seen from the solid hypoblast

cylinders given off around the primary hepatic diverticula.
Homologous probably with the hepatic cells, and equally

of hypoblastic origin, are the spheroidal ‘secreting cells’ of

pancreas and other glands. The epithelium of the salivary
glands, though these so exactly resemble the pancreas,
is of epiblastic origin, inasmuch as the cavity of the mouth
(Chap. v1. § 8) is entirely lined by epiblast.

The hypoblast also lines the allantois,

From the mesoblast are formed all the remaining parts
of the body. The muscles, the bones, the connective tissue
and the vessels, both arteries, veins, capillaries and lymphaties
with their appropriate epithelium, are entirely formed from
the mesoblast.

All the nerves of the body, both the cranial nerves (the

so-called optic and olfactory nerves alone excepted), the
spinal nerves,'and the sympathetic system, are also formed
from the mesoblast. The nerve-cells of the sympathetic
ganglia as well as those of the ganglia on the posterior roots
of the spinal nerves are of mesoblastic origin, and thus appar-






CHAPTER VIIL
FROM THE SIXTH DAY TO THE END OF INCUBATION.

1. TaE sixth day marks a new epoch in the development
of the chick, for distinctly avian characters then first make
their appearance.

Striking and numerous as are the features, which render |
the class aves one of the most easily recognizable in the whole
animal kingdom, the embryo of a bird does not materally
differ in its early phases from that of a reptile or a mammal,
even in the points of structure which are most distinctively -
avian. It may, it is true, be possible to infer, even at a com-
paratively early stage, from some subsidiary tokens, whether
any given embryo belongs to this class or that (and indeed the
same inference may be drawn from the ovum itself); but up to
a certain date it is impossible to point out, in the embryo of =
the fowl, the presence of features which may be taken as |
broadly characteristic of an avian organization. This absence
of any distinctive avian differentiation lasts in the chick
roughly speaking till the commencement of the sixth day.

We do not mean that on the sixth day all the organs
suddenly commence to exhibit peculiarities which mark
them as avian. There are no strongly marked breaks in the
history of development ; its course is perfectly gradual, and
one stage passes continuously into the next. The sixth and
seventh .days do however mark the commencement of the .
period in which the specialization of the bird begins to be
apparent. Then for the first time there become visible
the main features of the characteristic manus and pes; the
crop and the intestinal cwca make their appearance; the
stomach takes on the form of a gizzard; the nose begins







202 THE SIXTH DAY. [cHAP,

Both the omphalo-mesaraic arteries and veins now pass
to and from the body of the chick as single trunks, assumin
more and more the appearance of being merely branches of
the mesenteric vessels,

The yolk is still more fluid than on the previous day,
and its bulk has (according to Von Baer) increased. This
can only be due to its absorbing the white of the egg, which
indeed is diminishing rapidly. |

3. During the eighth, ninth, and tenth days, the
amnion does not undergo any very important changes.
Its cavity is still filled with fluid, and on the eighth day
its pulsations are at their beight, henceforward diminishing
1n intensity.

The splitting of the mesoblast has now extended to the
outer limit of the vascular area, viz. over about three quarters
of the yolk-gsac. The somatopleure at this point is continuous
(as can be easily seen by reference to Fig. 8) with the
original outer fold of the amnion.

It thus comes about that the further splitting of the
mesoblast merely enlarges the cavity in which the allantois
lies. The growth of this organ keeps pace with that of the
cavity in which 1t 1s placed. Spread out over the greater
part of the yolk-sac as a flattened bag filled with flud, it
now serves as the chief organ of respiration. .

Hence it is very vascular, the vessels on that side of the
bag which is turned to the chorion and shell being especially
large and numerous. :

The yolk now beging to diminish rapidly in bulk. The
yolk-sac becomes flaccid, and on the eleventh day is thrown
into a series of internal folds, abundantly supplied with
blood-vessels. By this means the surface of absorption is
largely increased, and the yolk is more and more rapidly
taken up by the blood-vessels, and in a partially assimilated
condition transferred to the body of the embryo.

4. By the eleventh day the abdominal parietes though
gtill muech looser and less firm than the walls of the chest
may be said to be definitely established, and the loops of
intestine, which have hitherto been hanging down into the
somatic stalk, are henceforward confined within the cavity
of the abdomen. The body of the embryo is therefore
completed ; but it still remains connected with 1ts various
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4.

PRACTICAT, DIRECTIONS. [APP,

The mnotochord as an opaque streak along the floor
of the medullary groove,

E. Swurface view transparent, from below.

155

Same - points to be seen as from above, but less
clearly.

Embryo as an opague object.

As an opaque object, whether the embryo is hard-
ened un sitw or after being removed from the yolk,
the same points are to be seen as when it is viewed
as a transparent object, with the exception of the
notochord and protovertebree (vide D). The various
grooves and folds are however seen with far greater
clearness.

Sections.

Two methods of hardening may be employed;
(1) with the embryo #n situ, (2) after it has been
removed,

To harden the blastoderm in sitw the yolk must
be hardened as a whole. After opening the egg either
leave the yolk in the egg-shell or pour it out into a
Berlin capsule; in any case freeing it as much as
possible from the white, and taking especial care to
remove the more adherent layer of white which im-
mediately surrounds the yolk.

Place it in’a weak solution of chromic acid (first
of 1 p.c. and then of *5 p.c.) with the blastoderm upper-
most and leave it in that position for two or three days.

Care must be taken that the yolk does not roll
about ; the blastoderm must not be allowed to alter
its position: otherwise it may be hard to find it when
everything has become opaque. If at the end of the
second day the blastoderm is not sufficiently hard,
the strength of the solution should be increased and
the specimen left in it for another day.

After it has become hardened by the chromie acid,
the yolk should be washed with water and treated
successively with weak and strong spirit, vide II. G.
After it has been in the strong spirit (90 p. c.) for two
days, the vitelline membrane may be safely peeled off








































MATHEMATICS. 3

Cheyne.—continued.

THEEEEARTH’S MOTION OF ROTATION. Crown Svo.
3s. 6d.

Childe.—THE SINGULAR PROPERTIES OF THE ELLIP-
SOID AND ASSOCIATED SURFACES OF THE NTH
DEGREE. By the Rev. G. F. CHILDE, M.A., Author of
“ Ray Surfaces,” ¢ Related Caustics,” &c, 8vo. 105 64.

Dodgson.—AN ELEMENTARY TREATISE ON DETER.
MINANTS, with their Application to Simultaneous Iinea
Equations and Algebraical Geometry. By CHARLES L. Dobgson,
M.A., Student and Mathematical Lecturer of Christ Churchr
Oxford. Small 4to. cloth. 105 64,

Earnshaw (S., M.A.)—PARTIAT DIFFERENTIAL
. EQUATIONS. An Essay towards an entirely New Method of
Integrating them. By S. EArNsHAW, M.A., of St. John's
College, Cambridge. Crown 8vo. 5.
L %m of the few English books containing original mathematics.”—
ature.

Ferrers.—AN ELEMENTARY TREATISE ON TRILINEAR
CO-ORDINATES, the Method of Reciprocal Polars, and the
Theory of Projectors. By the Rev. N. M. FERRERS, M. A., Fellow
and Tutor of Gonville and Caius College, Cambridge. ~Second
Edition. Crown 8vo. 6s. 64,

Frost.—Works by PErcivar Frost, M.A., late Fellow of St.
John'’s College, Mathematical Lecturer of King’s Coll. Cambridge:—

THE FIRST THREE SECTIONS OF NEWTON’S PRIN-
CIPIA. With Notes and Illustrations. Also a Collection of
Problems, principally intended as Examples of Newton’s Methods.
Second Edition. 8vo. cloth. 105 64,

AN ELEMENTARY TREATISE ON CURVE TRACING,
8vo. 12s

The author has written this book under the conviction that the shill
and power of the young mathematical student, in order io be
thoroughly available afterwards, ought to be developed in all possible
directions. In order {o understand the work it is not necessary
to have much knowledge of what is called Higher Algebra, nor of
Algebraical Geometry of a higher kind than that whick simply
relates to the Conic Sections.

Frost and Wolstenholme.—A TREATISE ON SOLID
GEOMETRY. By PercivArL Frost, M.A., and the Rev. J,
WoLsTENHOLME, M. A,, Fellow and Assistant Tutor of Christ’s
College. 8vo. cloth, 18s.
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