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MORPHOLOGICAL CLASSIFICATION. 3

more, with a few; and, usually, so much with several, that it
differs but little from them.

Now, a morphological classification is a statement of these
gradations of likeness which are observable in animal structures,
and its objects and uses are manifold. In the first place, it
strives to throw our knowledge of the facts which underlie, and
are the cause of, the similarities discerned into the fewest pos-
sible general propositions, subordinated to one another, according
to their greater or less degree of generality ; and in this way
it answers the purpose of a memoria technica, without which the
mind would be incompetent to grasp and retain the multifarious
details of anatomical science,

But there is a second and even more important aspect of
morphological classification. Every group in that classification
18 such in virtue of certain structural characters, which are not
only common to the members of the group, but distinguish it
from all others; and the statement of these constitutes the defi-
nition of the group.

Thus, among animals with vertebrm, the class Mammalia is
definable as those which have two occipital condyles, with a
well-ossified basi-occipital ; which have each ramus of the man-
dible composed of a single piece of bone and articulated with
the squamosal element of the skull ; and which possess mammée
and non-nucleated red blood-corpuscles.

But this statement of the characters of the class Mammalia
is something more than an arbitrary definition. It does not
merely mean that naturalists agree to call such and such animals
Mammalia: but it expresses, firstly, a generalization based upon,
and constantly verified by, very wide experience ; and, secondly,
a belief arising out of that generalization, The generalization is
that, in nature, the structures mentioned are always found asso-
cated together : the belief is, that they always have been, and
always will be, found so associated. In other words, the defini-
tion of the class Mammalia is a statement of a law of correlation,
or coexistence, of animal structures, from which the most im-
portant conclusions are deduecible,

For example : if a fragmentary fossil be discovered, consisting
of no more than a ramus of a mandible and that part of the
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4 INTRODUCTION TO CLASSIFICATION.

dlcull with which it articulated, a knowledge of this law may
enable the palmontologist to affirm, with great confidence, that
the animal of which it formed a part suckled its young and had
non-nucleated red blood-corpuscles ; and to predict that, ghonld
the back part of that skull be discovered, 1t will exhibit two
occipital condyles and a well-ossified basi-occipital bone.

Deductions of this lcind, such as that made by Cuvier n the
famous case of the fossil opossum of Montmartre, have often
been verified, and are well calculated to impress the vulgar
imagination ; so that they have taken rank as the triumphs of
the anatomist. DBut it should carefully be borne in mind, that,
like all merely empirical laws, which rest upon a comparatively
arrow observational basis, the reasoning from them may at any
time break down. If Cuvier, for example, had had to do with a
fossil Thylacinus instead of a fossil Opossum, he would not have
found the marsupial bones, though the inflected angle of the jaw
would have been obyious enough. And so, though, practically,
any one who met with a characteristically mammalian Jaw
would be justified in expecting to find the characteristically
mammalian occiput associated with it ; yet, he would be a bold
man indeed, who should strictly assert the belief which is implied
in this expectation, Viz, that at no period of the world’s history
did animals exist which combined a mammalian occiput with a
reptilian jaw, or vice versa.

Not that it is to be supposed that the correlations of struc-
ture expressed by these empirical laws are in any sense acci-
dental, or other than links in the general chain of causes and
effects. Doubtless there is some very good reasomn why the
characteristic occiput of a Mammal should be found in association
with mammee and non-nucleated blood-corpuscles ; but it is one
thing to admit the causal connexion of these phenomena with
one another, or with some third ; and another thing to affirm
that we have any knowledge of that cansal connexion, O that
ph},'sic-lugical science, in its present state, furnishes us with any
means of reasoning from the one to the other.

(luvier, the more cervile of whose imitators are fond of
citing his mistaken doctrines as to the nature of the methods of
paleeontology against the conclusions of logic and of common
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THE GREGARINIDA. T

Brachiopoda.
Ascidioida.
; Pisces. ‘i
Lamellibranchiata. / Amphibia. |
: > MoLLuscA. Reptilia, | VERTEBRATA.

Branchiogasteropoda. |
Awes,

Pulinogasteropoda. ;
Mammalia. |

Pteropoda.

Cephalopoda. ]

It is not necessary for my purpose that the groups which
are named on the preceding table should be absolutely and °
precisely equivalent one to another ; it is sufficient that the sum
of them is the whole of the Animal Kingdom, and that each of
them embraces one of the principal types, or plans of modifica-
tion, of animal form ; so that, if we have a precise knowledge of
that which constitutes the typical structure of each of these
groups, we shall have, so far, an exhaustive knowledge of the
Animal Kingdom,

I shall endeavour, then, to define—or, where definition is
not yet possible, to deseribe a typical example of—these various
groups. Subsequently, T shall take up some of those further
classificatory questions which are open to diseussion ; inquiring
how far we can group these classes into larger assemblages, with
definite and constant characters; and, on the other hand, how
far the classes can be broken up into well-defined sub-classes
and orders. But the essential matter, in the first place, is
to be quite clear about the different classes, and to have a
distinet knowledge of all the sharply-definable modifications
of animal structure which are discernible in the animal
kingdom,

I. THE (GREGARINIDA,

These are among the simplest animal forms of which we
have any knowledge. They are the inhabitants of the bodies,
for the most part, of invertebrate, but also of vertebrate,
animals ; and they are commonly to be found in abundance in
the alimentary canal of the common cockroach, and in earth-



8 INTRODUCTION T0 CLASSIFICATION.

worms, They are all microscopic, and any one of them, leaving
minor modifications aside, may be said to consist of a sac, com-
posed of a more or less structureless, not very well-defined
membrane, containing a soft semi-fluid substance, in the midst,
or at one end, of which lies a delicate vesicle; in the centre of
the latter is a more solid particle. (Fig. 1, A.) No doubt
many persons will be struck with the close resemblance of the
structure of this body to that which is possessed by an ovam.

Fig. 1.

Fig. 1.—A, Gregurma of the earthworm (after Lieberkiihu); B, encysted; C, D, with
the contents divided into psuedo-navieelle ; E, F, frec pseudo-navicelle ; G, H, free
amebiform contents of the latter,

You might take the more solid particle to be the representative
of the germinal spot, and the vesicle to be that of the
germinal vesicle; while the semi-fluid sarcodic contents might
be regarded as the yelk, and the outer membrane as the
vitelline membrane. I do mot wish to strain the analogy too
far, but it is, at any rate, interesting to observe this close
morphological resemblance between one of the lowest of animals
and that form in which all the higher animals commence their
existence. It is a very remarkable characteristic of this group.




THE GREGARINIDA, 0

that there is no separation of the body into distinct layers, or
into cellular elements. The Gregarinida are devoid of mouths
and of digestive apparatus, living entirely by imbibition of the
juices of the animal in whose intestine, or body cavity, they are
contained, The most conspicuous of those phenomena, which
we ordinarily regard as signs of life, which they exhibit, is a
certain contraction and expansion along different diameters,
the body slowly narrowing, and then lengthening, in various
directions. Under certain circumstances (though the conditions
of the change are not thoroughly understood), it is observed that
one of these Gregarinida, whatever its form may be, will convert
itself into a well-rounded sac, the outer membrane ceasing to
exhibit any longer those movements of which I spoke, and becom-
ing coated by a structureless investment, or cyst ” (Fig. 1, B).

The substance of the body contained within the cyst next
undergoes a singular change. The central nucleus and the
vesicle disappear; after a time, the mass breaks up into a series
of rounded portions and, then, each of those rounded portions
elongates, and, becoming slightly pointed at each end, consti-
tutes a little body which has been called a “ Pseudo-navicella,”
from its resemblance to the Diatomaceous Navicula or Nuvicella
(Fig. 1, C, D). Next, the capsule bursts and the Pseudo-
navicellv (Fig. 1, B, F) are scattered and passed out of the
body of the animal which they inhabit. Though, of course, a
great number of them are destroyed, some, at any rate, are
devoured by other animals; and, when that is the case, the
little particle of protein substance which is enclosed within the
Pseudo-navicella is set free from its shell, and exhibits much
more lively movements than before, thrusting out processes in
various directions, and drawing them in again, and, in fact,
closely resembling one of those animalcules which have been
called Amebe (Fig. 1, H). The young Ameebiform Gregarina
grows, increases in size, and at length assumes the structure
which it had at first. That, in substance, is all that we know of
this lowest division of animal life. But it will be observed,
there is a hiatus in our knowledge. 'We cannot say that we
know the whole nature and mode of existence of this, or any
other animal, until we have traced it to its sexual state ; but, at
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THE RHIZOPODA. 11

tureless and without permanent distinction or separation of parts
—is, to my mind, a fact of the profoundest significance.
Though a Rhizopod is not permanently organized, however,
it can hardly be said to be devoid of organs ; for the name of
the group is derived from the power which these animals possess
of throwing out processes of their substance, which are called
“pseudopodia,” and are somefimes very slender and of great
length (Fig. 2, E), sometimes broad and lobe-like (Fig. 2, A).

Fig, 2.

Fig, 2.—A, B, Free and encysted conditions of an Amaha (after Auerbach); E, a Fora-

minifer ( Bofalia) with extended psendopoding D, its shell in section (after Schulze).
These processes may flow into one another, so as to form a net-
work, and they may, commonly, be thrust out from any part of
the body and retracted into it again.

If you watch one of these animals alive, you see it thrusting
out, first one and then another of its pseudopodia, exhibiting
changes of form comparable to those which the colourless
corpuscles of the human blood present. The movements of
the§a Rhizopods are quite of the same character; they are
rapid, extensive, and effect locomotion, The ereature also feeds
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sarcode or protoplasm, from which long slender pseudopodia,
which may unite into reticulations, protrude. This protoplasmic
substance contains a sac in which are inclosed cellseform bodies,
fat globules, coloured granules or crystals, with more or less pro-
toplasm. Very generally, numerous yellow corpuscles, which
multiply by fission, are scattered through the superficial proto-
plasm. To these parts a skeleton may be added, consisting of
spicula (which may be loose, or united into a shell imbedded
in the superficial protoplasm), or of rods, which meet in the
middle of the sac. The skeleton is usually silicified. The
more complex forms consist of aggregations of the simpler, which
may inclose  vacuoles ” or spaces full of water, as in Spharozoum
(Fig. 3). No sexual process has been observed in any Radio-
larian.

The siliceous skeletons of some of the Radiolaria are known
under the name of Polycistines, and, like the skeletons of the
Foraminifera, they enter largely into the formation of some
strata of the earth’s crust.

IV. THE SPONGIDA.

Multitudinous forms of sponges exist in both salt and fresh
waters. Up to the last few years we were in the same case, with
respect to this class, as with the Gregarinida, the Rhizopoda, and
the Radiolaria. Some zoologists even have been anxious to rele-
gate the sponges to the vegetable kingdom ; but the botanists, who
understood their business, refused to have anything to do with
the intruders. And the botanists were quite right; for the
discoveries of late years have not left the slightest doubt that
the sponges are animal organisms, and animal organisms, too, of
a very considerable amount of complexity, if we may regard as
complex a structure which results from the building up and
massing together of a number of similar parts.

The great majority of the sponges form a skeleton, which is
composed of fibres of a horny texture, strengthened by needles,
or spicula, of siliceous, or of calcareous, matter ; and this frame-
work is so connected together as to form a kind of fibrous
skeleton. This, however, is not the essential part of the animal,
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THE SPONGIDA, 1D

Kig. 4.

Fig. 4.—A, Hypothetical section of a Spongilla ; a, superficial layer; b, inhalent aper-

tures; o, ciliated chambers: d. an exhalent i .
ambers ; &, aperture ; e, deeper substance of the
;P:ﬂgti Thhl! arrows indicate the direction of the l:llrl'en‘ta_ ; B, A small sponge with
mgle exhalent aperture, seen from above {after Lieberkiihn); a, inhalent apertures ;

¢, cilinted chambers: d, exhalent ili :
b emTh rr;.e: alent aperture. C, a ciliated chamber, D, a free-






THE INFUSORIA. 17

way grow up into Spongillz like that from which they pro-
ceeded.

But there is, in addition, a true sexual process, which goes
on during the summer months. Individual sponge particles
become quiescent, and take on the character of ova: while, in
other parts, particular sponge particles fill with granules, the
latter eventually becoming converted into spermatozoa.

These sacs burst and some of the spermatozoa, coming into
contact with the ova, impregnate them. The ova develop and
grow 1into ciliated germs (D, Fig. 4), which make their way out,
and, after swimming about for a while, settle themselves down
and grow up into Spongillze.

Now that we know the whole cycle of the life of the sponges,
and the characters which may be demonstrated to be common
to the whole of this important and remarkable elass, I do not
think any one who is acquainted with the organization or the
functions of plants will be inclined to admit that the Spongida
have the slightest real affinity with any division of the vegetable
kingdom.,

Y. Tue InrFusoria,

Although the Infusoria have been favourite studies for many
years, it is only quite recently that the anatomy of these
animals has been satisfactorily made out.

The different species of the infusorial genus Paramaeium are
very common among the mieroscopic inhabitants of our fresh
waters, swimming about by means of the vibratile cilia with
which the whole surface of their bodies is covered ; and the
structure which essentially characterises these animals is pro-
bably that which is common to the whole of the Infusoria, so
that an account of the leading structural features of Paramaeeium
18, in effect, a definition of those of the group.

Imagine a delicate, slipper-shaped body inclosed within a
structureless membrane, or cuticula, which is formed as an excre-
tion upon its outer surface. At one point (Fig. 5, B a) the body
exhibits a slight depression, leading into a sort of little funnel
(b ¢) coated by a continuation of the same cuticular investment,

LB






THE INFUSORIA, 19

certain radiating canals, which extend from the cavities into the
surrounding sarcode, and disappear again before diastole occurs.
There is no doubt that the clear space is a chamber filled with
fluid in the cortical layer ; and since good observers maintain that
there is an aperture of communication, through the ecuticula,
between the ¢ contractile chamber * and the exterior, this fluid can
be little more than water. Perhaps the whole should be re-
garded as a respiratory or secretory mechanism : in one shape or
another, it is eminently characteristic of the Infusoria. Besides
this singular apparatus, there lies embedded in another part of
the cortical layer a solid mass, of an elongated oval shape (Fig.
9, A, B, d), which has been called the “ nucleus,” though it must
be carefully distinguished from the % nucleus ” of a cell. Upon
one side of this, and, as it were, stuck on to it, is a little rounded
body (Fig. 5, B, d), which has received the name of the
“nucleolus.” The animal swims about, driven by the vibration
of its cilia, and whatever nutriment may be floating in the water
is appropriated by means of the current which is caused to set
continually into the short gullet by the cilia which line that
tube. :

But it is a singular circumstance, that these animals have an
alimentary canal consisting of a mere gullet, open at the bottom,
and leading into no stomach or intestine, but opening directly
into the soft central mass of sarcode. The nutritious matters
passing down the gullet, and then into the central more fluid sub-
stance, become surrounded by spheroids of clear Liquid (Fig. 5,
A, d), consisting apparently of the water swallowed with them, so
that a well-fed Parameeeium exhibits a number of cavities, each
containing a little mass of nutritions particles. Hence formerly
arose the notion that these animals possess a number of stomachs,
It was not unnaturally imagined that each of the cavities in
question was a distinet stomach; but it has since been dis-
covered that the outer layer of the sarcode is, by means of some
unknown mechanism, kept in a state of constant rotation ; so
that the supposed stomachs may be seen to undergo a regular

circulation up one side of the body and down the other. And
this circumstance, if there were no other

arguments on the same
side, is sufficient to negative the sup

position that the food-
(3 £}
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THE HYDROZOA. i |

any Gregarina, Rhizopod, or Radiolarian ; and neither deserip-
tion nor definition of the corresponding classes, of a thoroughly
satisfactory kind, is attainable.

No such difficulties beset usin studying the next class, which
embraces the Hydroid polypes and the Meduse, and which may
be defined with as much precision as any group in the Animal
Kingdom.

YI. Ture HyprozoA,

All the Hydrozoa exhibit a definite histological structure,
their tissues primarily presenting that kind of organization
which has been called cellular. Again, the body always ex-
hibits a separation into at least two distinct layers of tissue—
an outer and an inner—which have been termed, respectively,
ectoderm and endoderm. The endoderm is that layer which
lines the inner cavities of the body, from the mouth inwards :
the ectoderm is that which forms its external covering.

These two layers are shown in the accompanying diagram-
matic sections of the leading forms of Hydrozoa, the ectoderm
being represented by the thin line with the adjacent clear space,
the endoderm by the thick dark line (Fig. 6).

A third distinctive character of the Hydrozoa is, that the
digestive cavity communicates directly, by a wide aperture, with
the general cavity of the body; the one, in fact, passing by
direct continuity into the other. Furthermore, the digestive
sac is not in any way included in the substance of the rest of
the body, but stands out independently, so that the outer wall
of the digestive cavity is in direct contact with the water in
which the animal lives, and there is no perivisceral chamber.
The like is true of the reproductive organs, which may vary
very much in form, but have the common peculiarity of being
developed as outward processes of the body wall, so that their

external surfaces are: directly in contact with the surrounding
medium.

The majority of these animals seize their prey by means of
tentacula developed either around the mouth, or from the walls
of the digestive cavity, or from the body wall ; and these tenta-
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coral, and those ereatures which are known to us nuder the names
of Beroé, Cydippe, Plewrobrachia, &ec., transparvent, beautifully
symmetrical, free-swimming animals, provided with eight rows
of longitudinally-disposed large cilia, In all these animals we
find a great uniformity of structure, and their plan of constrauction
is quite as readily definable as that of the preceding class, with
which they exhibit a close affinity. Like the majority of the
Hydrozoa, most Actinozoa have their mouths surrounded by ten-
tacles ; and there is the same primary distinetion of the body
into two cellular layers—the ectoderm and the endoderm—
though, in the adult forms of the more highly organized Aectino-
zoa, these primitive layers become further differentiated into
bundles of definitely disposed museular fibres, and even into
nerves and ganglia.

As in the Hydrozoa, again, the alimentary canal communi-
cates freely, and by a wide aperture, with the general cavity of .
the body ; but the whole of the Acfinozoa, polype-like as they
are in external appearance, differ from the Hydrozoa by a very
important further progress towards complexity. We found that
n the Hydrozoa the digestive cavity was completely outside the
general cavity of the body, the digestive portion of the organism
being continued into, and not in any way contained within, the
part which surrounds the general cavity. But if you make a
vertical section of a sea-anemone (Fig. 7), you will find that
the alimentary cavity—as freely open at the bottom as in the
Hydrozoa—is enclosed within a part of the body which contains
a prolongation of the general cavity. If you could suppose the
stomach of a Hydrozoon thrust into that part of the body with
which it is continuous, so that the walls of the body should rise
round it and form a sort of outside ease, containing a prolon-
gation of the general cavity, the Hydrozoon would be converted
into an Aetinozoon.

The prolongation of the general cavity thus produced, which,
as it surrounds the chief viseus, may be termed the  perivisceral
cavity ” (d), receives the products of digestion mixed with much
sea-water; and the nutritive fluid, which fills the perivisceral
cavity and its ramifications, plays the same part as the blood of
the more highly organized animals. The gastric chamber of
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VIII. Tare Poryzoa.

Notwithstanding the invariably minute size of the organisms
which constitute this class, they exhibit a very great advance in
complexity of strueture. In such a compound Polyzoon as the
Sea~-mat, or Flustra, the entire surface of the foliaceous expan-
sion, on being examined by the microscope, will be found to be
beset with an infiniturde of minute apertures leading into little
chambers, out of each of which, when the animal was living and
active, multitudes of little creatures might be seen protruding the
oral extremities of their bodies. The ends of the branches of the
freshwater genus Plumatella, represented in Fig. 8, present a simi-
lar spectacle. Each mouth is surrounded by a circlet of tentacles ;
and, as every tentacle is fringed with long and active vibratile
cilia, lashing the water towards the mouth, hundreds and thou-
sands of little Maelstroms are created, each tending to suck down
such nutritious bodies, living or dead, as come within its range.
The mouth (Fig. 9) leads into a long and wide pharyngeal
and csophageal tube, which opens, below, into a definite
stomach. From this is continued a distinet intestine, which

Fig, 8.

Fig. 8.— Piumatella repens, a fresh-water Polyzoon, magnified (after Allman),

bends upon itself towards the oral end of the body, so as to form
a sharp angle, and then terminates upon the outer surface near
the Tﬂtjllth; 80 that we have here, for the first time in our
ascending survey of the Animal Kingdom, an animal possessing
a complete intestine, not only structurally separated from the
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of the structural characters which I have mentioned is exceed-
ingly important. As I have said, the intestine is not straight,
but is bent upon itself (Fig. 9), and the direction of flexure is
such that the nervous ganglion, which corresponds with those
called “pedal ” in Lamellibranchiata, is placed in the re-entering
angle between the gullet and the rectum. In order to express
this relation of the nervous system to the alimentary canal, the
flexure of the latter has been called “neural "—the side of the
body on which the principal ganglion is placed, and towards
which the intestine is bent, being the “neural ” side. Whatever
our terminology, however, the great point is to remember that
the structural relation which it expresses is constant throughout
the Polyzoa.

IX. THE BRACHIOPODA.

Notwithstanding that these animals differ very much in
external appearance from the Polyzoa, we shall find a singular
fundamental resemblance of internal structure between the two
classes. All known Polyzoa are compound animals, that is to
say, the product of every ovum gives rise, by gemmation, to
great assemblages of partially independent organisms, or zooids.
The Brachiopoda, on the contrary, are all simple, the product
of each ovum not giving rise to others by gemmation. All the
Brachiopoda possess a bivalve shell—a shell composed of two,
more or less horny, or calcified, pieces, which are capable of a
certain range of motion on one another, and are very commonly
articulated together by teeth and sockets. The proper body,
which is small when compared with the size of the shell, has
its dorsal integument produced into broad membranous expan-
sions, which line the interior of the valves of the shell, and are
called the lobes of the mantle or *pallium.” The aperture of
the mouth is situated in the middle line, between the pallial
lobes, and, on each side of it, is a longer or shorter prolon-
gation of the body, provided with ciliated tentacula. Tt js
fmm the presence of these “arms” that the class has received
its name. The tentaculate oral disk of a Plumatella is already
horse-shoe shaped (Figs. 8 and 9); suppose each crus of the
horse-shoe to be pulled out to a much greater length, and
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along, that side of the body from which the other lobe of the
mantle proceeds ; and then either ends, blindly, in the middle
line (Fig. 10), or else terminates in a distinet anus between the
pallial lobes.

The principal ganglionic mass is situated behind and below
the mouth, in the re-entering angle between the gullet and the
rectum ; in other words, the intestine has, as in the Polyzoa, a
neural flexure (Fig. 10). In all Brachiopoda which have been
carefully dissected, a singular system of cavities and canals
sitnated in the interior of the body, but in free communication
with the surrounding medium, has been discovered. This,
which I shall term the “atrial” system (from its close corre-
spondence with the system of cavities, which has received the
same name in the Ascidians), has been wrongly regarded as a
part of the true vascular system, and the organs by which it is
placed in communication with the exterior have been deseribed
as “ hearts.” There are sometimes two and sometimes four of
these * pseudo-hearts,” situated in that part of the body wall
which helps to bound the pallial chamber.. Each pseudo-heart
is divided into a narrow, elongated, external portion (the so-
called “ventricle”), which communicates, as Mr. Hancock has
proved, by a small apical aperture with the pallial cavity; and
a broad, funnel-shaped inner division (the so-called * auricle )
communicating, on the one hand, by a constricted neck with the
so-called “ventricle,” and, on the other, by a wide, patent
mouth, with a chamber which oceupies most of the cavity of
the body proper, and sends more or less branched diverticula
into the pallial lobes. These have been described as parts of
the blood vascular system; and arterial trunks, which have no
existence, have been imagined to connect the apices of the
ventricles with vascular networks of a similarly mythical
character, supposed to open into the branched diverticula,

In fact, as Mr. Hancock has so well shown in his splendid
and exhaustive memoir, published in the Philosophical Trans-
actions for 1857, the true vascular system is completely distinet
from this remarkable series of ““atrial” chambers and canals,
the function of which would appear to be to convey away
excretory matters and the products of the reproductive organs,
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dians which T have examined, the first bend of the intestine

takes place in such a manner that,
if the intestine continued to preserve
the same direction, it would end on
the opposite side of the mouth to the
nervous panglion (Fig. 12); in other
words, the nervous ganglion would
not be situated in the re-entering
angle between the gullet and the
rectum, but on the opposite side of
the gullet to that angle. Therefore,
the flexure of the intestine is not
neural, as in the Polyzoa ; but as, on
the contrary, the intestine is pri-
marily bent towards the heart side of
the body, its flexure may be termed
“hemal.” And this hemal flexure
of the intestine in the Ascidians thus
constitutes an important element in
the definition of the elass.

In these animals there is an atrial
system, the development of which is
even more extraordinary than in the
Polyzoa. The second aperture to
which I have referred (b, Fig. 11 and
[, Fig. 12) is continued into a large
cavity, lined by a membrane, which
is reflected, like a serous sae, on the
viscera, and constitutes what is called
the “third tunic,” or “peritoneum.”
From the chamber which lies imme-
diately within the second aperture
(k, Fig. 12) it is reflected over both
sides of the pharynx, extending, to-
wards its dorsal part, very nearly as
far as that structure which has been
termed the “endostyle” (s, Fig. 12).
It then passes from the sides of the

Figr, 12.

[/
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Fig. 12.—Phallusia mentula; the

test removed, and hardly more
of the animal drawn than
would be seen in a longi-
tudinal section. «, oral aper-
ture ; /, atrial aperture ; &,
circlet of tentacles; d, pha-
ryngeal, or branchial, sac: the
three rows of apertures in its
upper part indicate, but do not
represent, the pharyngo-atrial
apertures; e, the languets: a
series of tongue-shaped pro-
cesses which project into the
branchial sac; f, esophageal
opening ; ¢, stomach; A, in-
testine performing its haemal
flexure; 4 anus; &, atriom :
b, ganglion; m, endostyle; n,
heart,
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after 1t has made its hamal bend, curves down towards the
neural side of the body, and opens into the atrinm on that side
of the body, and behind the nervous ganglion.

The outer integnment of the Ascidians secretes upon its
surface, not a calcareous shell, but a case or “test,” which may
vary in consistence from jelly to hard leather or horn. And
it is not one of the least remarkable characteristics of the
group that this test is rendered solid, by impregnation with a
substance identical in all respects with that “ cellulose” which
is the proximate principle of woody fibre, and forms the chief
part of the skeleton of plants. Before the discoveries of late
years had made us familiar with the production of vegetable
proximate principles by the metamorphosis of animal tissues,
this circumstance was justly regarded as one of the most
remarkable facts of comparative physiology.

The last common and distinctive peculiarity of the Ascidians
which I have to mention, is one which acquires importance only
from its constancy. The middle of the hemal wall of the
pharynx, from near the oral to the wsophageal end, in all these
animals, is pushed out into a longitudinal fold, the bottom of
which projects into a blood sinus, and has a much thickened
epithelial lining. Viewed from one side, the bottom of the
fold consequently appears like a hollow rod, and has been
termed the “endostyle” (m, Fig. 12). The functions of this
structure are unknown, but it has been noticed in all genera of
Ascidians hitherto examined.

XI. THE LAMELLIBRANCHTATA,

This group, comprising those creatures which we know as
mussels, cockles, and scallops, and all the fabricators of what
are commonly known as bivalve shells (except the Brachiopoda),
presents an important advance in organization. In all these
animals, the body, as is exemplified by the diagram (Fig. 13)
of a freshwater mussel (Anodon), is included within a mantle or
“pallium,” which is formed by a prolongation of the dorsal
integument,—a structure in principle quite similar to that
which we met with in the Brachiopoda. Bnt there is this

D
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THE BRANCHIOGASTEROPODA. 37

serves to protect the animal when retracted into its shell ; but
as the operculum is developed from the foot and not from the
- mantle, it can obviously have no homology with the valves of
~ either a Brachiopod or a Lamellibranch. The Branchiogastero-
- poda (Fig. 15) commonly possess a distinet head, provided with

Fig. 15.—Section of a female whelk (Buccinum), The organs marked ¢ and A are removed
from their proper places; the others are seen in sifie. - a, mouth ; b, zullet ; ¢, head ; d,
foot; e, operculum; f, fiee part of the mantle: {q, that ;;mt which invests the

(1]

visceral mass lodged within the shell; A, a gland of unknown fanetion connected with
the gullet; 4, erop; #, stomach: I, intestine ; m, rectum ; u, heart; o, apevture of
the renal organ ; #, mucous gland developed from the wall of the mantle cavity; s,
oviduct; ¢, salivary gland. The arrows indicate the position of the lnanchim, The
cerebral, pedal, and parieto-splanchnic ganglia closely surround the gullet, and the
latter send off a long ganglionated cord towards the heart and branchiem,

a pair of tentacles and a single pair of eyes, both of which are
supplied with nerves from the cerchral ganglia. Cephalic eyes
of this kind are not known in the Lamellibranchiata. But the
characters which most definitely distin guish the Branchiogastero-
poda are to be found in the alimentary canal. The cavity of
‘the mouth is invariably provided with an organ which is usually,
though not very properly, called the tongue, and which might
more appropriately be denominated the « odontophore.” It
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NIII, Toe PULMOGASTEROPODA.

These are the Pulmonate Gasteropoda of Cuvier, or the snails
and slugs, which agree with the Branchiogasteropoda in the
general characters of their body, mantle, nervous unt:l respira-
| tory systems, and in possessing an odontophore ; but.dlﬁf'er: from
them, not only in breathing air by means of the thin lining of
the pallial chamber, but, as I believe, by the direction of the
flexure of their intestine. A careful dissection of a common
snail, for example (Fig. 16), will prove that, though the anus is

Fig. 16.

Fig. 16.—Diagram exhibiting the disposition of the intestine, nervous system, &ec., in a

- common snail (Helix). a, mouth ; b, tooth; ¢, odontophore; d, gullet ; ¢, its dilata-
tion into a sort of crop ; f, stomach ; g, coiled termination of the visceral mass: the
letter is also close to the commencement of the intesting, which will be seen to lie
under the esophagus, and not over it as in the whelk ; ks vectum; 4, anus; k, renal
sac; [, heart; m, lung, or modified pallial chamber; n, its external aperture ; o,
thick edge of the mantle united with the sides of the Lody ; p, foot; », cerebral,
pedal, and parieto-splanchnic ganglia agoregated round the gullet.

situated in the same way as in the Branchiogasteropoda, on the
dorsal or heemal side of the body, the primary bend of the
intestine is not to the hmmal, but to the neural side, the
eventual termination of the intestine on the hemal side being:
the result of a second change in its direction.

How far this neural flexure of the intestine really prevails
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THE RBCHINODERMATA, 45

Fig. 21.—Development of an Hehinid larva (after Miiller). A, earliest, and .I‘.'-..lqtm'
condition of larva. €. The Echinid imago developed within and nearly obliterating
the larva.

After swimming about in this condition for a while, the
larva begins to show the first signs of those changes by which
it is converted into the adult Echinoderm. An involution of
the integument takes place upon one side of the dorsal region
of the body, so as to give rise to a ceecal tube, which gradually
elongates inwards, and eventually reaches a mass of formative
matter, or blastema, aggregated upon one side of the stomach.
Within this, the end of the tube becomes converted into a
circular vessel, from which trunks pass off, radially, through the
‘enlarging blastema. The latter, gradually expanding, gives rise
in the Eehinidea, the Asteridea,the Ophiuridea, and the Crinoidea,
to the body-wall of the adult; the larval body and skeleton
(when the latter exists), with more or less of the primitive
intestine, being either cast off as a whole, or disappearing, or
becoming incorporated with the secondary development, while
a new mouth is developed in the centre of the ring formed by
the circular vessel. The vessels which radiate from the latter
give off diverticula to communicate with the cavities of nu-
merous processes of the body—the so-called feet—which are
the chiet locomotive organs of the adult. The radiating and
circular vessels, with all their appendages, constitute what is
known as the “ambulacral system;’ and, in Asferids and
Echinids, this remarkable system of vessels remains in commu-
nication with the exterior of the body by canals, connected with
perforated portions of the external skeleton—the so-called
“madreporic canals” and “ tubercles” In Ophiurids the per-
sistence of any such communication of the ambulacral system
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which is exhibited by a Medusa, the tendency towards that kind
of symmetry being always disturbed, either by the disposition of
the alimentary canal, or by that of some part of the ambulacral
apparatus. Very often, as in the Spatangoid sea-urchins, and in
many Holothuridea, the ambulacral and nervous systems alone
exhibit traces of a radial arrangement; and in the larval state,
as we have seen, radial symmetry is totally absent, the young
Echinoderm exhibiting as complete a bilateral symmetry as
Annelids, or Insects.

XVII. THE SCOLECIDA,

Nothing can be more definite, it appears to me, than the
elass Eehinodermata, the leading characteristics of which have
just been enmumerated; but it is a very difficult matter to say
whether the seven groups, some of considerable extent, which
are massed under the present head, are rightly associated into
one class, or should be divided into several. The seven groups
to which I refer are the Rofifera (or Wheel-animalcules), the
Turbellaria, the Trematoda (or flukes), the Twniada (or tape-
worms), the Nematoidea (or threadworms), the Acanthocephala,
and the Gordiacea. Of these, five are composed of animals
parasitic upon others; and exhibiting the anomalies of struc-
ture and of developement which might be expected from ecrea-
tures living under such exceptional conditions.

There is one peculiarity of organic structure which the first
four of these groups certainly have in common : they all present
what is termed the  water-vascular system,”—a remarkable set
of vessels which communicate with the exterior by means of
one, or more, apertures situated upon the surface of the body,
and branch out, more or less extensively, into its substance.

In the Rofifera the external aperture of the water-vascular
system is single, and situated at the hinder end of the body ;
it communicates with a large, thythmically contractile, sac,
whence two trunks proceed, which usually give off short lateral
branches, and terminate in the ciliated  trochal disk ” of the
Rotifer, in the middle of which its mouth is placed. Both the
lateral offshoots and the terminal branches contain vibratile
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the body (Fig. 23), and were originally observed by Von
Siebold, and since by myself and others, are to be regarded as
homologous with the water-vessels of the Trematoda, this ques-
tion must, I think, be answered in the affirmative. Itis almost
the only system of organs in the Nemafoidea which gives us a
definite zoological criterion, the eondition of the nervous system
in these animals being still, notwithstanding the many inquiries
which have been made into the subject, a matter of great

doubt.

Fig, 23.—Orjypuris—a. Mouth. b, Pharyox. c. Commencement of intestine, and d its
termination ; the intermediate poition is not fizured. e. Genital aperture. f, Open-
ing of vessels, g. Their receptacle. % Oune of the vessels, 7. Cellular matter
enveloping them. A portion of one of the contractile vessels is represented above,
more highly magnified,

In habit and feature, the Gordiacea, filiform parasites which
inhabit the bodies of insects, and leave their hosts only to breed,
resemble the Nemafoides so much that there can be no doubt
that their systematic place must be close to that of the latter.

The strueture of the Acanthocephala, com prising the formid-
able Fohinorhynchus (Fig, 24) and its allies, i pretty clearly
made out. They are vermiform parasites, like the Twniada,
devoid of any mouth or alimentary canal, but provided with a -
proboscis armed with recurved hooks. The proboscis is sup-
ported within by a sort of rod.like handle, whence a cord is
continued, to which the reproductive organs are attached, A
single ganglion is seated in the “handle” of the proboscis.
Immediately beneath the in tegument, lies a series of reticulated
canals containing a clear fluid, and it is diffieult to see with

. B
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THE CRUSTACIA, T

cords. The anterior cords unite in front of and above the
mouth, into a hexagonal ganglion. This gives off two branclies
which dilate at their extremities into the spheroidal ganglia, on
which the darkly pigmented imperfect eyes rest. The ovaries,
saccular organs, lie on each side of the intestine and open on
either side of the vent; receptacula seminis are present. Be-
hind the anus, the cavity of the tapering caudal part of the
body is partitioned into two compartments; on the lateral
parietes of these, cellular masses are developed which become
detached, and floating freely in the compartment, develope
into spermatozoa. These escape by spout-like lateral ducts,
the dilated bases of which perform the part of vesicule semin-
ales. The embryos are not ciliated, and undergo no meta-
morphosis.

XX. TaE CRUSTACEA.

In this class (Fig. 27), the body is distinguishable into a
variable number of “somites,” or definite segments, each of
which may be, and some of which always are, provided with a
single pair of articulated appendages. The latter proposition is
true of all existing Crusfacea : whether it also held good of the
long extinct Trilobifes, is a question which we have no means of
deciding. In most Crustacea, and, probably in all, one or more
pairs of appendages are so modified as to subserve manducation.
A pair of ganglia is primitively developed in each somite, and
the gullet passes between two successive pairs of ganglia, as in
the Annelida.

No trace of a water-vascular system, nor of any vascular
system similar to that of the Annelida, is to be found in any
Crustacean. All Crusfacea which possess definite respiratory
organs have branchie, or outward processes of the wall of the
body, adapted for respiring air by means of water; the terres-
trial Isopoda, some of which exhibit a curious rudimentary
repre_sentutinn of a tracheal system, forming no real exception
to ?hlﬂifl.]].ﬂ* When they are provided with a circulatory organ,
it is B]tllfltﬁt:l on the opposite side of the alimentary canal
to the principal chain of ganglin of the nervous system ; and
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CHAPTER III.
THE CHARACTERS OF THE CLASSES OF THE VERTEBRATA.

TuEe five groups of animals which pass under the name of
Vertebrata—the classes Pisces, Amphibia, Reptilia, Aves, and
Mammalia—are obviously united and bound together by many
common charaeteristics, and are well known to be so connected,
In order to economise time and space, therefore, I shall preface
my account of the character of these classes by enumerating
the most important of those structural peculiarities which these
five great divisions exhibit in common,

In the animals to which our attention has hitherto been
confined, the external, or integumentary and parietal, portion
of the blastoderm never becomes developed into more than a
single saccular, or tubular, investment, which incloses all the
viscera. So that if we make a transverse section of any one of
these animals endowed with a sufficiently high organization
to possess a nervous system and a heart, that section may be
represented diagrammatically as in Fig. 32 (L) where P repre-
sents the parietes or wall of the body, A the alimentary canal, H
the heart, and N the nervous centres. It will be observed that
the alimentary canal is in the middle, the principal centres of
the nervous system upon one side of it, and the heart upon the
other. In none of these animals, again, would you discover, in
the embryonic state, any partition, formed by the original ex-
ternal parietes of the body, between the nervous centres and the
alimentary canal,

But, in the five vertebrate classes, the parietal portion of the
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situated upon opposite sides of the alimentary canal, the sympa-
thetic corresponding in position, and in forming a double chain
of ganglia, with the chief nervous centres of the invertebrate ; so
that the cerebro-spinal tube appears to be a super-addition,—a
something not represented in the invertebrate series. The
formation of the cerebro-spinal tube of vertebrates, in the
manner which I have deseribed to you, is a well-established
fact; nor do I entertain any doubt that the cerebro-spinal
centres, viz., the brain and the spinal cord of vertebrates, are the
result of a modification of that serous layer of the germ which
1s confinuous elsewhere with the epidermis. I have taken some
pains to verify the remarkable discoveries of Remak in relation
to this point, and, so far as the chick is concerned, his state-
ments appeared to me to be fully borne out. But, as Von
Baer long ago suggested, it is a necessary result of these facts
that there can be no comparison between the cerebro-spinal
nervous centres of the Verfebrafa and the ganglionated nervous
centres of the Invertebrata, and the homologues of the latter
must probably be sought in the sympathetic.

Doubtless in close connection with this profound difference
between the chief nervous centres of the vertebrate and the
invertebrate is another remarkable structural contrast. In all
the higher invertebrates, with a well-developed nervous system,
the latter is perforated by the gullet, so that the mouth is
situated upon the same side of the body as the principal masses
of the nervous system, and some of the ganglia of the latter lie
m front of, and others behind, the cesophagus. A longitudinal
vertical section of such an animal, therefore, may be represented
by Fig. 32 (IL.).

A similar section of a vertebrated animal shows, on the con-
trary, the chief centre of the nervous system not to be perforated
by the wsophagus ; the latter turning away from it and opening
upon the opposite side of the body (Fig, 82, IOV

Annj:hm' structure sharply distinctive of the vertebrate
classes is the chorda dorsalis or nofochord, an organ of which
no trace has yet been discovered in any of the inverte-
bratear though it invariably exists, in early embryonic life at
least, in every vertebrate. Before the cerebro-spinal canal is
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tations. All vertebrates possess a “ hepatic portal system,” the
blood of the alimentary canal never being wholly returned
directly to the heart by the ordinary veins, but being more or
less largely collected into a trunk, the * portal vein,” which
ramifies through and supplies the liver,

These are the most important characters by which the verte-
brate classes are distinguished, as a whole, from the other classes
of the animal kingdom ; and their number and importance go a
long way to justify the step taken by Lamarck when he divided
the animal kingdom into the two primary subdivisions of Verfe-
brata and Invertebrata,

XXIV. THE Piscrs.

If we seek now to construct definitions of the first two classes
of the Vertebrata, Pisors and AMpHIBIA, we shall meet with
some difficulties, arising partly from the wide variations ob-
servable in the structure of fishes, and partly from the close
affinity which exists between them and the Amphibia.

No fish exhibits any trace of that temporary appendage of
the embryo of the higher vertebrates which is termed an amnion,
nor can any fish be said to possess an allantois, though the
urinary bladder of fishes may possibly be a rudiment of that
structure. The posterior visceral clefts and arches* of fishes
persist throughout life, and are usually more numerous than in
other vertebrates ; while upon, or in connexion with, them are
developed villi, or lamell, which subserve the respiratory
function,

Median fins, formed by prolongations of the integument,
supported by one or other kind of skeleton, are very character-
1stic of fishes ; and it is questionable if any fish exists altogether
devoid of the system of median fin-rays and their supports,
which have been termed inter-spinous bones and cartilages.
On the other hand, no vertebrate animal, other than a fish, is
known to possess them,

When the limbs, or pectoral and ventral fins, of fishes are

* The relution of

: the perforated pliarynx of Amphiorus to the visceral arches and
elefts is not known,
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and ulna, carpus, metacarpus, and phalanges ; and, in the hind
limb, to the femur, tibia and fibula, tarsus, metatarsus, and pha-
langes of the higher vertebrates. This is the case in no fish ;
for, whether fishes possess parts corresponding with the humerus,
radius and ulna, &e., or not, it is certain that the elements of
- their limb skeletons are very differently disposed from the
arrangement which obtains in Amphibia and in higher verte-
brates.

In all Amphibia the skull articulates with the spinal column
by two condyles, and the basi-occipital remains unossified.

This is a character by which the Amphibia are sharply dis-
tinguished from the higher vertebrates.

There is a striking contrast between the close affinity of the
fish and the amphibian and the wide separation of the Amphibia
from the succeeding classes, all of which possess, in the
embryonic state, a well-developed amnion and allantois, the
latter almost always taking on, directly or indirectly, a respi-
ratory funetion.

The amnion is a sae filled with fluid, which envelopes and
shelters the embryo, during its slow assumption of the condition
m which it is competent to breathe and receive food from with-
out. The mode of its formation is shown in the accompanying
figures of the early stages of development of the common fowl.
Fig. 33, A, represents the first step in the differentiation of the
embryo from the central portion of the blastoderm—that thin,
membranous, cellular expansion which Lies on the surface of the
yelk where we see the cicatricula, or “ tread.” A well-defined,
though shallow, straight groove, the primitive groove,” bounded
at the sides by a slight elevation of the blastoderm, indicﬂting the
position of the future longitudinal axis of the body of the chick,
Soon, the lateral boundaries of this groove, in what will become
the anterior region of the body, grow up into plates—the dorsal
laminz (Fig, 83, B); aud these dorsal laminz, at length
uniting, inclose the future cerebro-spinal cavity (Fig. 33, C, D).
The blastoderm, beyond the region at which the dorsal lamina
are developed, grows downwards to form the ventral laminze, and
where the margins of these pass into the general blastoderm,

o
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THE AVES. 71

which differ in number and in development in different birds.
Lastly, the integument of birds is always provided with horny
appendages, which result from the conversion into horn of the
cells of the outer layer of the epidermis. But the majority of
these appendages, which are termed “feathers,” do not take
the form of mere plates developed upon the surface of the skin,
but are evolved within sacs from the surfaces of conical papille
of the dermis. The external surface of the dermal papilla,
whence a feather is to be developed, is provided upon its dorsal
surface with a median groove, wlich becomes shalleswer towards
the apex of the papilla. From this median groove lateral
furrows proceed at an open angle, and passing round upon the
under surface of the papilla, become shallower, until, in the
middle line, opposite the dorsal median groove, they become
obsolete. Minor grooves run at right angles to the lateral
furrows. Hence the surface of the papilla has the character of
a kind of mould, and if it were repeatedly dipped in such a
substance as a solution of gelatine, and withdrawn to cool until
its whole surface was covered with an even coat of that sub-
stance, it 1s clear that the gelatinous coat would be thickest at
the basal or anterior end of the median groove, at the median
ends of the lateral furrows, and at those ends of the minor
grooves which open into them ; while it would be very thin at
the apices of the median and lateral grooves, and between the
ends of the minor grooves. If, therefore, the hollow cone of
gelatine, removed from its mould, were stretched from within ;
or if its thinnest parts became weak by drying ; it would tend
to give way, along the inferior median line, opposite the rod-
like cast of the median groove and between the ends of the
casts of the lateral furrows, as well as between each of the
minor grooves, and the hollow cone would expand into a flat
feather-like structure with a median shaft, as a “ vane ” formed
of “barbs” and “barbules”” In point of fact, in the develop-
ment of a feaﬁher such a cast of the dermal papilla is formed,
though not in gelatine, but in the horny epidermic layer
developed upon the mould, and, as this is thrust outwards, it
opens out in the manner just described. After a certain period
of growth the papilla of the feather ceases to be grooved, and a
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bone. The representative of the quadrate bone of the lower
Vertebrata is appropriated, as malleus, to the service of the organs
* of hearing, ;

The brain possesses a corpus callosum.

The greater and lesser circulations of Mammals are as com-
pletely distinet as in Birds, and there is but a single aortic arch,
the left. The majority of the blood-corpuscles are red, free
nuclei, and these are always discoidal, and usually circular in
form. The blood is hot. There is a complete diaphragm, and
none of the hronchi end in air-sacs, like those of Birds.

Fig. 38. -

Fig. 38. —The skull of a Dog.—D. Ramus of the lower jaw: Sg. Squamosal,

Some part or other of the integument of all Mammals
exhibits “hairs "—horny modifications of the epidermis—which
so far resemble feathers, that they ave developed upon papillae
mclosed within sacs; but, on the other hand, differ from the
horny appendages of birds, in not splitting up as they are pro-
truded, in the fashion so characteristic of feathers.

Finally, all Mammals are provided with organs for the secre-
tion of a fluid which subserves the nourishment of the young
after birth. The fluid is milk; the organs are the so-called
“ mammary " glands, and may probably be regarded as an ex-
treme modification of the cutaneous sebaceous glands. These
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CHAPTER 1V.

ON THE ARRANGEMENT OF THE CLASSES INTO LARGER
GROUES.

HAvING now arrived at the end of the list of classes, and
obtained a comprehension of the structural features common to,
and characteristic of, each class, it will be proper next to discuss
the relations of these classes one to another, and to inquire how
far they present such common characters as will enable us to
group them into larger divisions.

And, to commence with the highest classes, it is clear that
the Mammalia, Aves, and Reptilia are united together by certain
very striking features of their development. All possess an
amnion and an allantois, and are devoid, throughout life, of any
apparatus for breathing the air which is dissolved in water.
Thus they have been termed ABRANCHIATE VERTEBRATA, in
contradistinction to Pisces and Amphibia, which possess no
amnion, nor allantois (or at most a rudimentary one), and,
being always provided at a certain period, if not throughout
life, with branchis, have been ealled BRANCHIATE VERTEBRATA.

The abranchiate, however, form a far less homogeneous as-
semblage than the branchiate Vertebrata—Mammals being so
strongly separated from Reptiles and Birds that T am disposed
to regard them as constituting one of three primary divisions,
or provinces, of the Vertebrata. The structure of the occipital
condyles, the structure and mode of articulation of the mandi-
bular rami, the presence of mammary glands, and the non-
nucleated red blood-corpuscles dppear to separate Mammals as
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vided with valvular apertures, which are in’ communication with
a perivisceral cavity eontaining corpusculated blood. DBut the
Cirripedia and the Ostracoda among Crustaceans, and many of
the Mites among Arachnida, have as yet yielded no trace of
distinet circulatory organs, so that the nature of these organs
cannot be taken as a universal character of the larger group we
are seeking ; still less can such a character be found in the
respiratory organs, which vary widely in character, and are
often totally absent as distinct structures. A striking uniformity
of composition is to be found in the heads of, at any rate, the
more highly organized members of these four classes, so that,
typically, the head of a Crustacean, an Arachnid, a Myriapod,
or an Insect is composed of six somites (or segments corre-
sponding with those of the body) and their appendages, the
latter being modified so as to serve the purpose of sensory and
manducatory organs. I believe this doctrine to be substantially
correct; and that, leaving all hypothetical suppositions aside,
the head of any animal belonging to these classes may be
demonstrated to contain never fewer than four, and never more
than six somites with their appendages; but, until this view
has received confirmation from other workers, I shall not
venture to put forward any statement based upon it as part of
the definition of the large group or  province ” containing the
four classes above mentioned, which has received from some
naturalists the name of Arricunara, from others that of
ARTHROPODA, the latter being perhaps the more distinetive and
better appellation.

The members of the class Annelida present marked differ-
ences from all the Arthropoda, but resemble them in at least
one important particular ; and that is, the arrangement of the
nervous system, which constitutes a ganglionated double chain,
traversed at one point by the wsophagus. In almost all other
respects, Annelids differ widely from Arthropods. It may be
doubted whether any Annelid is devoid of cilia in some part
or other of its organization, and cilia constitute the most im-
portant organs of locomotion in the embryos of many. No
Annelid possesses a heart communicating by valvular aper-
tures with the perivisceral cavity, none have articulated limbs,
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knowledge, it is impossible to affirm anything absolutely
common to, and yet diagnostic of, all Annulosa and all Echino-
derms and Secolecids. On the other hand, there can be no
doubt as to the many and singular resemblances which unite
the Scolecids and the Echinoderms together. The nervous
system of the Echinoderm may present considerable differences
from that of a Trematode or Rotifer, but it must be recollected
that the comparison is not a fair one, seeing that the mouth
and gullet of an Echinoderm, round which its nervous ganglia
are arranged, are nof, strictly speaking, the same as the parts
so named in a Rotifer, but are new developments.

And it is exactly in that anomalous method of development
of the Echinoderm within its larva, which is so characteristic
of the whole group of Echinodermata, that this class exhibits its
strong alliance with the Seolecida ; the Turbellaria and Treniada
exhibiting the only approach to the méthod of Echinoderm
development known in the Animal Kingdom.

A singular larva studied by Johannes Miiller, in one of his
many fruitful visits to the seashore, and termed by him
Pilidium, has furnished, in the hands of subsequent observers
(more especially Krohn, Leuckart, and Pagenstecher), ample
proot that a Nemertes (a genus of Twrbellaria) may be developed
in a manner altogether similar to that in which an Echinoderm
takes its origin.

The Pilidium (Fig. 89) is a small, helmet-shaped larva,
with a long flagellum attached like a plume to the summit of
the helmet, the edges and side lobes of which are richly ciliated,
A simple alimentary sac opens upon the under surface of the
body between the lobes (Fig. 39, A).

In this condition, the larva swims about freely; but, after 4
while, a mass of formative matter appears upon one side of the
alimentary eanal, and, elongating gradually, takes on g worm-
like figure. Eventually it grows round the alimentary canal,
and, appropriating it, detaches itself from the Pilidium as a
Nemertid—provided with the characteristic proboseis, and the
other organs of that group of Turbellaria,

Muny_ Tmm:.mfﬂd'cs, and all Teenioid Seolecida, again, present
an essentially similar process of internal gemmation, in virtue
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similarity. Each is a system of canals, opening externally, and
ciliated within; and the circumstance that the two apparatuses
are turned to different purposes in two distinet groups of the
animal kingdom, seems to me no more to militate against their
homology, than the respiratory function of the limbs of the Phyl-
lopod Crustacea militates against the homology of these limbs
with the purely locomotive appendages of other Crustaceans.

Thus it appears that the Fehinodermata and the Scolecida
are so closely connected that they can by no means be placed
in separate sub-kingdoms; and, in the course of studying the
other sub-kingdoms, it will be quite obvious that, unless they
are to occupy an independent position, there is no place for
them anywhere, save among the Annulosa. I have hitherto
been accustomed to econsider them, under the name of the
ANNULOIDA, as a division of this sub-kingdom ; but until some
structural character can be discovered by which all the
Annuloida agree with the Annulosa, and differ from other
animals, I am mueh inclined to think it would conduce to the
formation of clear conceptions in zoology if the Annuloida
were regarded as a distinet primary division of the Animal
Kingdom. ;

It we now turn to the other column of classes of invertebrate
animals (p. 6), the four last on the list, viz., Cephalopoda,
Pteropoda, Pulmogasteropoda, and Branchiogasteropoda, have a
number of well-marked characters in common. In all, the
nervous system is composed of three principal pairs of ganglia
—cerebral, pedal, and parieto-splanchnic—united by commis-
sures. All possess that remarkable buccal apparatus, the
odontophore,—whence I have ventured to propose the name of
OpoNToPHORA for the group. The circulatory and respiratory
organs vary a good deal, but none are provided with double
lamellar gills upon each side of the body. |

The Leamellibranehiata stand in somewhat the same relation
to the Odonfophora as the Annelida to the Arthropoda. The
Lamellibranchs have the three fundamental pairs of ganglia of
the Odontophora, but they possess no trace of the odontophore.
Furthermore, they are all provided with bivalve external pallial
shells, the valves being right and left in relation to the body.

G






THE MOLLUSCOIDA AND CELENTERATA. 83

Annuloida, to recognise them as a separate division of the
Animal Kingdom.

The next two classes—the Aetinozoa and the Hydrozoa—con-
stitute one of the most natural divisions of the Animal Kingdom
—the CwmLENTERATA of Frey and Leuckart. In all these
animals, the substance of the body is differentiated into those
histological elements which have been termed cells, and the
latter are primarily disposed in two layers, an external and an .
internal, constituting the “ectoderm ” and “ endoderm.”

Among animals which possess this histological structure, the
Celenterata stand alone, in having an alimentary canal, which
is open at its inner end and communicates freely, by means of
this aperture, with the general cavity of the body. In a large
proportion of these animals the prehensile organs are hollow
tentacles, disposed in a circle around the mouth, and all (unless
the Ctenophora should prove to be a partial exception to the
rule) are provided with very remarkable organs of offence and
defence, termed ¢ thread cells” or * nematoeysts.” These,
when well exhibited, as, for example, by the common freshwater
polype (Hydra), are oval, elastic sacs, containing a long coiled
filament, barbed at its base, and serrated along the edges.
When fully developed, the sacs are tensely filled with fluid, and
the slightest touch is sufficient to cause the retroversion of the
filament, which then projects beyond the sac for a distance,
which is not uncommonly equal to many times the length of
the latter. These fine filaments readily penetrate any delicate
animal tissue with which they are brought into contact, and
cause great irritation in the human skin when they are of large
size. Nor can it be doubted that they exert a similarly noxious
influence upon the aquatic animals which are seized by, and
serve as prey to, the Aetinozoa and Hydrozoa. Characteristic as
these organs are of the Ceelenterates, however, it must not he
imagined that they are absolutely peculiar to the sub-kingdom ;
for some nudibranchiate Mollusca, such as Liolis, are armed with
similar weapons, and the integument of certain Turbellaria, and
even of some Infusoria, is provided with bodies which seem to
be of a not altogether dissimilar character,

No Ceelenterate possesses any circulatory organs, unless the
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with the scapula, and is not articulated with the sternum. All
have the so-called * marsupial ” bones or cartilages—ossifications,
or chondrifications, of the internal tendon of the external obligue
musele of the abdomen—and the females of almost all possess a
fold of the skin of the abdomen above the pubis, constituting a
“marsupium,” or pouch, within which the young are nourished
and protected in their early, helpless condition.,

The oviducts open into vagina, which are more or less com-
pletely divided into two separate passages. The testes of the
males are lodged in a scrotum, which is suspended in front of
the penis; and the vasa deferentia open into a complete and
continuous urethra, which is also the passage by which the urine
escapes from the bladder, and is perfectly distinet from the pas-
sage for the fawces, though the anus and the termination of the
urethro-sexual eanal are embraced by the same sphineter.

The corpus callosum is comparatively small, and the anterior
commissure large, as in the Ornithodelphia.

1t is stated that the allantois of the embryo is arrested in its
development, and gives rise to no placenta. The umbilical sac
18 said fo acquire a large proportional size ; but whether it plays
the part of a placenta for the short period of intra-uterine life,
or not, is unknown.

The young are born of very small size, and in a singularly
imperfect condition ; but being transferred to the marsupium,
and becoming attached to a long nipple, they are supplied with
milk until they are able to provide for themselves—the milk
being, at first, forced into their mouths by the action of a muscle
spread over the mammary gland.

In the MoNopeLPHIA, the angle of the lower jaw is not
inflected, and they may or may not be provided with teeth.
They never possess “marsupial ” bones. The uterine dilatation
of the oviducts is always considerable, and whether they have
common or distinet apertures, the vagina is a single tube,
though it may be partially divided by a septum. The testes
may vary much in position ; but, if they are lodged in a serotal

pouch, it is never pendulous by a narrow neck in front of the
penis, as in the Didelphia.
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THE HUMAN PLACENTA, 91

placenta are to be met with in the Morodelphia, and that, at the
present moment, we have no knowledge of any transitional
forms between these two types. The first of these types is that
exhibited by the human placenta, the second by that of the pig
or horse.

F'rom the commencement of gestation, the superficial sub-
stance of the mucous membrane of the human uterns undergoes
a rapid growth and textural modification, becoming converted
into the so-called ¢ decidua.” While the ovum is yet small,
this decidua is separable into three portions,—the decidua wvera,
which lines the general cavity of the uterus; the decidua
reflewa, which immediately invests the ovum ; and the decidua
serotina, a layer of especial thickness, developed in contiguity
with those chorionie villi which persist and become converted
into the feetal placenta. The decidua reflexa may be regarded
as an outgrowth of the decidua wvera ; the decidua serofina as
a special development of a part of the decidua vera. At first,
the villi of the chorion are loosely implanted into corresponding
depressions of the decidua ; but, eventually, the chorionic part
of the placenta becomes closely united with, and bound to, the
uterine decidua, so that the feetal and maternal struetures form
one inseparable mass.

In the meanwhile, the deeper substance of the uterine
mucous membrane, in the region of the placenta, is traversed
by numerous arterial and venous trunks, which carry the blood
to and from the placenta ; and the layer of decidua into which
the chorionic villi do not penetrate acquires a cavernous, or
cellular, structure from becoming burrowed, as it were, by the
innumerable sinuses into which these arterial and venous trunks
open. In the proeess of parturition, the decidua serofina splits
through this cellular layer, and the superficial part of it comes
away with the umbilical cord, together with the feetal mem-
branes and the rest of the decidua; while the deeper layer,
undergoing fatty degeneration and resolution, is more or less
completely brought away with the lochia, and gives place to
a new mucous membrane, which is developed throughout the
rest of the uterus, during pregnancy ; but, possibly, arises only
after delivery over the placental area.
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In the Pig the placenta is an infinitely simpler structure.
No “decidua” is developed ; the elevations and depressions of
the unimpregnated uterus simply acquire a greater size and
vascularity during pregnancy, and cohere closely with the
chorionic villi, which do not become restricted to one spof, but
are developed from all parts of the chorion, except its poles,
and remain persistent in the broad zone thus formed through-
out foetal life. The cohesion of the feetal and maternal placents,
however, is overcome by slight maceration or post-mortem

Fig, 42.

Fie. 42.—Section of the Human Utevus and Placenta at the thirtieth week ot pregnancy.
(After Ecker,)—3, umbilical cord ; B, chorion; C, the fwetal villi separated by pro-
cosses of ; D, eavernous decidua ; K, I, G, wall of the uterus,

change ; and, at parturition, the foetal villi are simply drawn
out, like fingers from a glove, no vascular substance of the
mother being thrown off.

The process by which the mucous membrane of the uterus
returns to its unimpregnated condition after parturition in the

pig has not been traced.
The extreme cases of placentation exhibited by Man and
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In the following orders the placenta is NON-DECIDUATE—

1. UNcurATA.—There are two sets of enamelled teeth. The
molars have broad crowns with tuberculated or ridged surfaces.

There are never more than four full-sized toes on each limb,
and the terminal digits are cased in thick hoof-like nails.

The members of this group are unguligrade or digitigrade,
never plantigrade. Clavicles are never developed. The teats
are few and inguinal, or pumerous and abdominal, in position.
The placenta is diffuse or cotyledonary.

The Ungulata ave divisible into two sub-orders, which pass
into one another: (a). the Perissodactyla (Horses, Rhinoceroses,
Tapirs, Palzotheria, Macraucheniz), with the third digit of each
foot symmetrical in itself; the toes of the hind foot odd in
number; a third trochanter on the femur; the stomach simple,
and the cmcum very large; the horns, if present, median,
and not supported by a bony core: (b). the Artiodactyla
(Hippopotamuses, Pigs, Amnoplotheria, Ruminants), with the
third digit of each foot paired with the fourth, and the func-
tional toes of the hind foot even in number; no third tro-
chanter; the stomach more or less complex, and the ceeum
not so large. The horns, if present, paired, and supported by
a bony core.

The Ungulata are closely allied with the Hyracoidea among
the Mammals with zonary placentation.

9. The CeracEa.—The body has a fish-like form, with a
horizontal expansion of integument as a caudal fin, and some-
times a vertical expansion, as a dorsal fin. The hairs are very
scanty.

The anterior limbs alone are developed, and are fin-like and
devoid of nails. The nasal aperture, or apertures, are placed at
the top of the head. There is no third eyelid, and the teats are
two, and inguinal.

In the skeleton the cervical region is short, and the lumbar,
long; there is no sacrum, and no odontoid process in the
second cervical vertebra. The skull has a very broad brain
case, and the premaxille, which are small in proportion to the
maxille, are prolonged far in advance of the nasal aperture.
The frontals have great supraorbital processes, and the maxille
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are completely walled in by bone, and the Eustachian passages
open on the base of the skull.

There are air passages connected with the tympana in the
quadrate and articular bones, and in the supra-occipital.

The pterygoid unites only with the upper end of the quad-
rate ; and the hyoidean apparatus is very simple, and not con-
nected directly with the skull.

There are no clayvicles. The pubes are greatly inclined
forwards, and remain cartilaginous at their symphysial ends
throughout life. .

There are five digits in the fore-foot and four in the hind-
foot, but only the three pre-axial (radial and tibial) digits bear
nails.

The teeth are lodged in distinet alveoli, and are confined to
the premaxillee, maxillse, and mandible.

The heart has four completely separated chambers, two
auricles and two ventricles,’ but the right and left aortz are
connected by a small aperture immediately above their origin.
The sclerotic is not ossified. The ear is provided with a move-
able earlid ; and the male has a grooved penis attached to the
front wall of the cloaca, the aperture of which is longitudinal.

The modern Crocodiles, Alligators, and Caimans, and the
extinet Teleosauria and Belodonts, form this order.

2. The LACERTILIA—An epidermic and dermal exoskeleton
is sometimes present, sometimes absent. The dorsal vertebrae
have proceelous or amphiceelous centra; but their fransverse
processes are represented by simple tubercles, to which undivided
proximal ends of the ribs are attached., There are two, or at
most three, vertebrse in the sacrum. The presphenoidal region
of the skull forms an interorbital septum.

The quadrate bone is usually moveable on the skull, and the
pterygoid is almost always connected with its distal end. The
hyoidean apparatus is usually large and complicated. The limbs
may be well developed, or one pair only present; or absent. A
pectoral arch, consisting of clavicles and more or less ossified
coracoscapular cartilages, is always present, The teeth are not
lodged in sockets in any recent Lacertilia.

The heart has three chambers, two auricles and one ven-
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organs ave developed either singly from its base, or arise from
the common body. When free-swimming reproductive zodids
are developed, they are craspedote Medusz.

The immediate product of the growth of the embryo is a
free Calycophoridan or Physophoridan Polype.

3. The DiscornorA.—The immediate produet of the growth
of the embryo is a fixed polype provided with tentacles arranged
on the circumference of the body, at some distance from the
mouth. When free-swimming reproductive zodids are produced,
they are developed by transverse fission from this primary form,
and consist of a disk or umbrella, devoid of any velum, from the
centre of which the gastric apparatus depends, This is called
an acraspedote, or steganophthalmous, Medusa.

Lucernaria, Cyanea, Rhizostoma, and their allies constitute
this order.

Not improbably a fourth order will have to be added to
these three, for the Trachymedusz of Haeckel.

IV. I'HE ANNULOSA.

The arrangement of the class INsroTA into orders is hardly
to be regarded as complete at present, but several groups are
very clearly distinguishable from one another. These are—

1. The CoLeoPTERA, which are provided with mandibles and
maxillze adapted for masticatory purposes. The wings are
rarely absent ; when present, the anterior pair are converted into
horny or leathery elytra, which are not used in flight, and serve
during rest as covers to the posterior wings. These are mem-
branous and can be folded up longitudinally and transversely.

Metamorphosis is complete ; a quiescent pupa stage, in which
the limbs of the pupa are free, being interposed between the
active larva and the sexual, or imago, state.

This order contains the Beetles, Cockehafers, Weevils, ete.

9, The HymENOPTERA have mandibles and maxille adapted
for biting and cutting. The first pair of maxille may be produced
into knife-like blades, and the second pair into a sucking pro-
boscis. Both pair of wings take part in flight, and are alike
membranous, transparent, and reticulated. In the females
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The anterior wings may be more or less dissimilar to the
posterior, and simulate elytra.

Metamorphosis is incomplete; that is, the insect remains
active through all its changes, from the larval to the perfect
condition, except in the case of the male Coceide, which undergo
a complete metamorphosis.

The Bugs, Cicadas, Lantern-flies, Plant-lice, Cochineal Insects
and Lice belong to this order.

The proper grouping of the insects which do not fall into
any of the orders which have now been mentioned is still a
matter of doubt.

Those with a complete metamorphosis have been distingnished
under the following heads—

1. StrepsipTERA.—The jaws are abortive and useless for
mastication. The maxillary palpi are present, while those of
the labium are absent.

The anterior wings are represented by twisted rudimentary
appendages of the mesothorax., The posterior wings are large,
folding longitudinally.

The larveae, which are parasitic on the bodies of Hymenoptera,
are at first six-leoged and active, but lose their limbs and
become vermiform.

The females remain in this conlition throughout life, while
the males undergo a complete metamorphosis and are extremely
active in the imago state.

2. TricaorTERA.—The jaws are abortive, but both maxil-
lary and labial palpi are developed.

The wings are dissimilar, hairy or scaly ; the posterior wings
are usually folded.

The larve resemble those of the Lepidoptera. They have
masticatory jaws and are aquatic, constructing cases in which
they reside and eventually undergo their metamorphosis. They
commonly breathe by tracheal gills.

The Caddis-flies exemplify this group.

3. NeurorTERA.—The jaws are well developed and masti-
catory ; both maxille and labium are provided with palpi. The
wings are similar and membranous.
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2. The PYoNoGONIDA are marine, and also have the abdomen
rudimentary ; but the legs, of which there are four pair, are
enormously long, and many-jointed. There is a chambered
heart, but no respiratory organs. The stomach sends cwecal
prolongations into the legs. The sexes are distinct.

3. The Prxrasromipa have long, annulated, vermiform
bodies. Two hooks, representing limbs, are placed upon each
side of the mouth at the anterior end of the body. There are no
respiratory or circulatory organs, and the sexes are distinet.

In the embryos, the anterior part of the body is provided
with four short, articulated limbs; while, posteriorly, it is pro-
duced into a relatively short abdomen.

These are parasitic animals. Penfastoma tanioides, which
lives in the frontal sinuses of the dog, is the sexual form of P,
dentieulatum, which is found in the lungs and liver of Rabbits.

The Orders of the CRUSTACEA are—

1. The PovboraraALMIA.—These have twenty somitesin the
body ; a carapace developed from more or fewer of the thoracic
somites ; branchi@ attached to the thoracic limbs or somites,
and a short more or less quadrate heart. 'With rare exceptions,
the eyes are placed upon moveable footstalks.

This order contains the Crabs, Lobsters, Shrimps, and
Diastylidze.

9. In the Braxcaioropa, the body is composed of more or
fewer than twenty somites. The thoracico-abdominal appen-
dages are foliaceous, and resemble the anterior maxillipeds of
the Podophthalmia. The carapace, if present, is altogether
cephalic. The heart varies.

Nebalia, Apus, Branchipus, Daphnia, belong to this order.

3. The OSTRACODA possess a havd, bivalve, hinged carapace.
The total number of appendages, including those attached to
the head, does not exceed seven pair, and the thoracic limbs
are strong legs. The antenna are similar in form and function
to the latter. The abdomen is altogether rudimentary, and there
is no heart. Mo this order belong the genera Cypris and
Cythere.

4. The Prerosrraca are Crustacea which are fixed in the
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composed of, 1. Series of plates which lie superficial to the
ambulacral canals, and are called ambulacral, being perforated
for the canals of the feet. 2. Plates which lie between these

. series, and are termed interambulacral. 3. Five ocular and five

genital plates at the apical ends of the ambulacral and inter-
ambulacral series respectively. "

The larvee are pluteiform, and have a skeleton.,

2. The HororHURIDEA (or Sea-slugs).—The body is vermi-
form. The ambulacral tubes extend, as in the Echinidea, from
mouth to apex, but there are no regular ambulacral and interam-
bulacral plates. The genital organs have a single aperture
towards the anterior part of the body. ‘

The larvae are vermiform, and have no skeleton.

3. The AsreriDEA (or Star-fishes).—The body is pentagonal,
or stellate, and depressed, the mouth being in the middle of one of
the flat sides. The ambulacral tubes extend only to the extreme
boundaries of the oral face of the discoidal body. Hard plates, or
ossicles, articulated together, constitute the skeleton, and a double
row of these lies on the deep side of the ambulacral canals, which,
on the superficial side, are covered only by the integument.

The larva are vermiform, and have no skeleton.

4. The OpHIURIDEA (or Sand-stars).—The body is depressed,
and gives off five arms of a different structure from itself.
Each presents a central axis, formed by a chain of quadrate
ossicles, and, for each ossicle, a zone of four superficial plates, one
ventral, one dorsal, and two lateral. The ambulacral vessel lies
between the ventral plates and the quadrate ossieles, and only
extends to the summit of each arm.

The larvee are pluteiform, and have a skeleton.

9. The CRINOIDEA (or Feather-stars).—The body is cup-like,
sometimes stalked and sometimes sessile. It gives off a
variable number of arms (usually five). The mouth is placed in
the middle of the cup, and the principal plates of the skeleton,
which are regularly articulated together, are developed on the
opposite side of the body to that on which the mouth is situated,
The arms are provided with articulated lateral processes or

pinnules, clothed in a broad membrane, in which the reproduce-
tive organs are placed.
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London, New Burlington Street,
February, 1869,

MESSRS. CHURCHILL & SONS'

uhlientiong,

IN

MEDICINE

AND THE VARIOUS BRANCHES OF

NATURAL SCIENCE.

It would be unjust to conclude this notice withont saying a few words in favour of
Mr. Churehill, from whom the profession is receiving, it may be truly said, the most
beautiful series of Tllustrated Medieal Works which has ever heen publizshed.’—Lanoet.

*“ All the publications of Mr. Churchill are prepared with so much taste and neatness,

that it is superfluous to speak of them in terms of commendation.' — Edinburgh
Medical and Surgical Journal,

* No one is more distinguished for the elegance and recherché style of his publica-
tions than Mr, Churchill."’—Provinciul Medical Journal,

*'The name of Churchill has long been a guarantee for the excellence of illustrated
works, and it would be superfiuous to repeat the admiration that we have several times
expressed in this respect, of the spirit with which this firm engages in these costly but
vilunble series.”’—AMedical Press and Circular.

"The typography, illustrations, and getting up are, in all Mr, Churchill’
eations, most beautiful.""—Monfhly Journal of Medical Selence,

*“ Mr. Churchill's illustrated works are among the best that emanate from the
Medieal Press **— Medieal Times,

**We have befere called the nttention of
advantage which Mr. Churchill has conferr
moderate cost, of works a0 highly creditabl
merit."'—Dublin Quarterly Journal,

& puhli-

both students and practitioners to the great
ed on the profession, in the issne, at such a
ein point of artistic execution and scientifie
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CLASSIFIED INDEX.

MEDICINE—continued, MISCELLANEQOUS —cont® OPHTHALMOLOGY—eont® ;
FAGE FLGE
Budd on Stomach .. .. .. I1| Buckla's Hospital Statistics .. 11 rige
Camplin on Dinbetes . .. .. 12 thny‘;ﬂy:lgipﬁ]jl . .. ..l1a|Hulkeon the Uphtlulmmm 2l
Catlow on /Esthetic Medicine.. 12| Edwards’ Photographs .. .. 15| J180 on Entoptics .. . 22
Chambears on the Iﬂﬂigﬂtllﬂli '|_g Gordon on Ching 17 Jones' Dplllha'lmlc Hﬂﬂlﬂ.ﬂﬂ e 23
Do.  Lectures .. .. .. 14 Gmm'l‘hrmmnndued!-:ina 17| Do. Defects of Sight e 23
Cockle on Cancer .. .. .. 13| Guy's Hospital Reports .. .. 17| Do Eye and Ear .. . 23
Dale’s Practical Medicine. . 14 | Harrison on Lead in Water .. 19 | 2acnamara on the Bye .
Davey’ u.GmnIiuanmijﬂ. 15| Hingeston's Toples of the Day .. 20 Nmnlernntheﬂrpmaﬂﬂﬂnnﬂ'
Day's Clinical Histories .. 15 | Howe on Epidemics .. .. .. 21|Fower’s Illusirations of Dis-
Eyre on Stomach .. .- 15| Lane's Hydropathy .. .. 23| easesoftheEve .. .. .. 29
Fenwlckunthe&tnmnnh .. 16| Lee on Homoop, and Hydrop 24 Salomon on Glancoma .. 88
Fuller on Rheumatlsm .. .. 16| London Hospital Reports,. .. 24 | Walton on the Eye .. .. .. 37
Gairdner on Gout .. .. .. 17| Mayne's Medieal Voeabulary .. iﬁ Wells Treatise on the Eye ..
Gitbon Throat .. .. .. 17 | Oppert on Hﬂspibn.]a e Do, on Spectacles .. .. .. 38
Dio. on Laryngoscops .. 17 | Part's Case Boo e na Wolfa on Cataract .. .. .. 38
ﬂmnrmannﬁnddnn]:lenth . 1B Rﬁd‘ﬂ'ﬂnﬂ.'ﬂﬁu]}plemimﬂumr-
Grifith on the 8kin .. .. .. 18| macopo:in e A wmsain
Gully's lo Treatment .. 18 | Ryan on Infanticide .. .. 3I
Habershon on the Abdomen .. 18] 5t George's Hospital Rnparta-
Do.  on Mercary .. .. 18|S8imms’ Winterin Paris .. .. 33 PHYEIOLOGY.
Hall {Hmh.nll} on Apneea .. 18| Snow on Chloroform.. . 33|
Do. Observatlons .. 18 Wur‘:ng’a Trnpir:al Resident at 'ﬂ“““”' Huoman .. .. .. 12
Headland—Action of Medicines 19 T i s - 12
Do.  Medical Handbook 19 et iea o Trarsastn G B8 i ital Camses -« 19
Hooper's Physlcian's Vade- Wise's Med. amongst Asiaties.. 38 | o son on Coagulation .. 30
Mecum : SR 18 ea’s Animal Ph b |
Inman's New Theory g i Virchow's (ed. by Chance) Cel-
Do. Myalgin.. .. .. .. 32 lular Pathology .. .. -
‘.}m?m I.un'nﬂhmgmupu e g NERVOUS DISORDERS ’
encken on eI rin it e r
erapeiutics .. . 1
Maclachlan on Advanced Life.. 25 ﬂim’,‘“jn"“cfnﬂ:iﬁgmn L PSYCHOLOGY.
MacLeod on Acholic Diseases.. 25| oyrtar on Hysteria .. .. .. 12 Arlidge on the State of Lunacy T
Macleod's Ben Rhydding .. 25 | Downing on Nenralgia . 15 | Bucknill and Tuke's Pu;r.'huln- :
Marcet on Chronie Aleoholism . o5 Hunt on Heartburn . a] ﬁmH dicine . o 11
Macpherson on Cholera. .. .. 26| yonoq (Handfield) nn‘Fu:mtjnnnl Davey on Hal-nrnnt‘l:nuu!ty s 10
Markham on Bleeding vr 26 | " Wervons Disordlers.. .. .. 32 Dunn on Psychology.. ..- .« 15
Hnrﬂqrmﬁeminﬂ Matter .. 26| [anved on Impnrfmt-D[ a4 | Hood on Criminal Lunatics .. 21
r{m on Paralysis 26 | 1.0bb on Nervous Affections .. 24 Millingen on Treatmentof Insane26
on Apoplexy.. .- -« 27| %orris an Trritability.. .. 9g | Murray on Emotional Diseases 7
Hjlﬂlrﬂ]ﬂ-ﬂl'l. on Yellow Faver a7 TRadeliffe on Epllepsy i . a0 Noble on Mind . . B
Parkin on Cholera v oo 28 Beadn on Syphilitic A_ﬂ‘“um Snnkey on Mental Dlmm |
Pavy on Diabetes vo 281708 the Nervous System .. g0 | Winslow’s Obscure Dis. of Brain 39
Do. on Digestion =+ 28| Roynolds on the Braln .. .. 30
Roberts on - . B Do. on Epil sy . 80
Robertson on Gout .« .0 .. 31 ]Iuwnunmrmus Snanei o
g““’“r;‘} B Ehulgﬁhiedi e gﬂ Sieveking en Epilepsy .. ..
avory's Domestc cing .. 42
Bewpieon COngh. oo s .88 Turnbull on Stomach .. .. 86| PULMONARY and CHEST
Se:.-mnur an Dropsy . -
S Medeal mbntincs i i oy O
rimpton on CholeTd .. .. 00T monary Consnmp-
Smee ‘%‘. Debllity .. o - 33 OBSTETRICS. g IR
Stegpallts Medi anual .. 34 4 Bﬂght nnthnﬂhﬁt 10
Thomas' Practice of Physie .. 356 Eggﬁglﬁtf:ﬁ d::ﬂunvnlm:ﬂﬂ Cotton on Stethoscope .. .. M
Thudichum on Gall Stories .. 85 | 10" Gonsaltation fery .. .- 2| Davies on Lungsand Heart .. 14
Todd's Clinieal Lectures .. .. 36| on H‘“HEE'M:E&] of Par. Dobell on the Chest .. .. .. 15
'{w?ﬁﬂie nnnﬁnllﬂlmlwd Fovers 36 tm,'i“"j":ﬁﬂ L D nn;l;ruburmgmhh ol s ;:
YValker on Diphtheria .. .. 37 i e Do. on Winter Coughi .. ..
What to Observe at the Bedside 25 | EYEtS m“&‘“"’fﬂﬂ[};‘hﬂ“’ +» 2| Do, First Stage of Consump-
Williams' Principles.. .. .. 38|50 eter o0 o e b s tion .. : 15
Wright on Headunches gg | amsbotham & b Lo LT Fenwick on Consumption .. 16
Sinclair & Jolmston® 5H‘iﬂ‘ﬂ"-trﬂl'}' 33 Fuller on the Lungs 16
gmulllu‘ilﬂhmllﬂtqmmm .'].:.! TR T 16
mith's Manual of Obstet : T
MICROSCOPE. Swayng’s Aphorisms.. . <. g; Jones Jas an Consempton.. 2
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Carpenter on Mieroscope .. .. 12 Peacock on the Heart .. .. I8
Schacht on dao. v fawind TN Pirric on Hay Asthma .. .. 20
Galter on Asthma .. .. e« 8L
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nopar on Injuries of Eye . 13| Timms on Consumpltion .. ..
MISCELLANEOUS. Do. on Near Sight . 13| Turnbull on Consumption 36
Acton on Prostitutlon .. .. 6 Dalrymple on Eye .. .. .. 14| Waters on the Chest.. .. ar
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RENAL and URINARY SURGERY. SURGERY—continued.
FAGE FAODE
DISEASES, AdamsonReparationofTendons 6 | Macleod's Surgery of the Crimea 25
TuSE | Tig,  Subeutaneous Surgery 6 | Maclise on Fractures,, .. .. 25
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Todd on Urlnary Organs .. .. 36| Ty Varicose Veins.. . 12| tiesofthe Mouth .. .. .. 30
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Bentley's Mannal of Botany .. 9| Curling on Rectum .. .. .. 14 (Dr. J.) Dentulé_ua.tomy
Brooke's Natural Philosophy .. 11| Do. on Testis .. 14 nn.:l Surgary .. . .. 83
Craig on Electric Tension .. 14 | Droitt’'sSurgeon's Vade-Mecum 15 | Spender on Uleers .. .. .. 34
Hardwich's Phntng'ra.ph]' .. 19| Fayrer's Clinical Surgery 15 | Squire on Skin Diseases .. .. 44
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TO BE COMPLETED IN TWELVE PARTS, 410, AT T7s 6d. PER PART.

PARTS |I.

& |I.

NOW READY.

A DESCRIPTIVE TREATISE

NERVOUS SYSTEM OF MAN

0N THE

3

WITH THE MANNER OF DISSECTING IT.
By LUDOVIC HIRSCHFELD,

DOCTOR. OF MEDICINE OF THE USIVERSITIES OF PARIS AND WARBAW,
FAOULTY OF MEDICINE OF WARSAW;

Edited in English (from the French Edition of 1866 )
By ALEXANDER MASON MACDOUGAL, F.R.C.8,

AN ATLAS OF ARTISTICALLY-

Embracing the Anatomy of the entire Cerebro-S
butions in their accurate relations with all the im
and embodied in a series of 56 Single and 0

WITH

portant Constituen

J. B. LEVEILLE,

FROFEESOR OF AXATOMY TO THE

COLOURED III:UITE.&TIOHE,
pual and Sympathetic Nervous Centres and Distri-

t Parts of the Human Economy,

Double Plates, comprising 197 Ilustrations,
Designed from Dissections prepared by the Author, and Drawn on Stone by
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MESSRS. CHURCHILL & SONS PUBLICATIONS. 7
- T T

DR. ALTHAUS, M.D., M.R.C.P.

ON EPILEPSY, HYSTERIA, AND ATAXY. Cr 8vo. cloth, 4s.

THE ANATOMICAL REMEMBRANCER; oR, COMPLETE

POCKET ANATOMIST. Sixth Edition, carefully Revised. 32mo. cloth, 3s. 6d.

DR. MoCALL ANDERSOMN, M.D.

| THE PARASITIC AFFECTIONS OF THE SKIN. Second

Edition. With Engravings. 8vo. cloth, 7s. 6d.
II.

ECZEMA. Second Edition. 8vo. cloth, 6s.

IIT.

PSORIASIS AND LEPRA. With Chromo-lithograph. 8vo. cloth, 5s.

DR. ANDREW ANDERSON, M.D.

« TEN LECTURES INTRODUCTORY TO THE STUDY OF FEVER.

Post 8vo. cloth, 5s.

FOR THE INSANE; with Observations on the Construction and Organisation of
Asylums. 8vo. cloth, 7s.

4

é DR. ARLIDGE.

% ON THE STATE OF LUNACY AND THE LEGAT PROVISION
:

DR. ALEXANDER ARMSTRONG, R.M.

[ OBSERVATIONS ON NAVAL HYGIENE AND SCURVY.

More particularly as the latter appeared during a Polar Voyage. 8vo. cloth, be.

MR, T. J. ASHTON.

ON THE DISEASES, INJUP&ES, AND MALFORMATIONS

OF THE RECTUM AND ANUS. Fourth Edition. 8vo. cloth, 8s.

PROLAPSUS, FISTULA IN };NU, AND HZEMORRHOIDAT,

AFFECTIONS ; their Pathology and Treatment, Second Edition. Post 8vo, cloth 25, 6d.

MR THOS. J. AUSTIN, MR.C.SENG.

A PRACTICAL ACCOUNT OF GENERAL PARALYSIS:

Its Mental and Physical Symptoms, Statistics, Causes, Seat, and Treatment. 8vo,cloth, 6s.

DR. THOMAS BALLARD, n.D.

$ A NEW AND RATIONAL EXPLANATION OF THE DIS.
g EASES PECULIAR TO INFANTS AND MOTHERS ; with obvious Suggestions

for their Prevention and Cure. Post 8vo. cloth, 4s. Gd.
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MESSRS. CHURCHILL & SONS' PUBLICATIONS. 1
T -

OR. BEALE, F.R.S.

ON KIDNEY DISEASES, URINARY DEPOSITS, AND
ginglflﬂngs DISORDERS. TIii_r:lnEditi{m. much Enlarged. With 70 Plates.

THE MICROSCOPE, IN ITS APPLICATION TO PRACTICAL

MEDICINE. Third Edition. With 58 Plates. 8vo. cloth, 16s.

MR, BEEASLEY.

THE BOOK OF PR—ESGRIPTI{}.NS; containing 3000 Preseriptions.

Collected from the Practice of the most eminent Physicians and Surgeons, English
and Foreign. Third Edition. 18mo. cloth, 6s.

THE DRUGGIST'S GENERAL RECEIPT-BOOK: comprising a

copious Veterinary Formulary and Table of Veterinary Materia Medica ; Patent and
Proprietary Medicines, Druggists’ Nostrums, &c.; Perfumery, Skin Cosmetics, Hair
Cosmetics, and Teath Cosmetics; Beverages, Dietetic Articles, and Condiments; Trade
Chemicals, Miscellaneous Preparations and Compounds used in the Arts, &e.: with
useful Memoranda and Tables. Sixth Edition. 18mo, cloth, 6s. :

THE POCKET FORMULARY AND SYNOPSIS OF THE
BRITISH AND FOREIGN PI'IJ"LRI'*[J’LGDPGEI&E-; -:ﬂmprising gtandard and

approved Formul® for the Preparations and Compounds employed in Medical Pract:
Eighth Edition, corrected and enlarged. 18mo. cloth, 6z, o SENoES

DR. HENRY BENMNET.

A PRACTICAL TREATISE ) ON INFLAMMATION AND

OTHER DISEASES OF THE UTERUS. Fourth Edition, revised, with Additions,
Bvo. cloth, 16s. II.

A REVIEW OF THE PRESENT STATE (1856) OF UTERINE

PATHOLOGY. 8vo. cloth, 4s.

111.

WINTER IN THE SOUTH OF EUROPE; OR, MENTONE, THE
RI}"IEH.J_F.? COREICA, SICILY, AND BIARRITZ, AS WINTER CLHI»LE.TFS
}-l;m%id Edition, with numerous Plates, Maps, and Wood Engravings. Post 8vo. ¢l¢;,h;

FI "

PROFESSOR BENTLEY, FL.S,

A MANUAL OF BOTANY. With nearly 1,200 Engravings on Wood,

Feap. 8vo. cloth, 125, 6d.

DR. BERMNAYS.

NOTES FOR STUDENTS IN CHEMISTRY; being a Syllabus com.

piled from the Manuals of Miller, Fownes, Berzelius, Gerh :
Fourth Edition. Feap. Bvo, cloth, 35, » Serinedt, Gorup-Besanez, &c.

MR. HENRY HEATHER BIG@,

ﬂI{THﬂP_RﬁXY: the Mechanical Treatment of Deformitics Debilities, and
Deficiencies of the Human Frame. With Engravings, Post 8vo clul.llz 105 ;
; 5 103,
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DR, S. B. BIRCH, M.D., M.R.C.P.

1.
OXYGEN: 1TS ACTION, USE, AND VALUE IN THE TREATMENT

OF VARIOUS DISEASES OTHERWISE INCURABLE OR VERY
INTRACTABLE. Second Edition. Post 8vo, cloth, ds. Gd.

CONSTIPATED BOWELS: thﬁl;ar]nus Causes and the Different Means

of Cure. Third Edition. Post 8vo. cloth, 3s. Gd.

DR. GOLDING BIRD, F.R.S.
URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY,
ﬁT!D THERAPEUTICAL INDICATIONS. With Engravings. Fifth Edition.
Edited by E. Luorp Birgzrr, M.D. Post vo. cloth, 10s. 6d.

MR. BISHOP, FR.S.

ON DEFORMITIES OF THE IHUMAN BODY, their Pathology

and Treatment. With Engravings on Wood. 8vo. cloth, 10s.

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND

CURE OF IMPEDIMENTS OF SPEECH. 8vo. cloth, 4s.

MR, P. HINCKES BIRD, F.R.C.S.

PRACTICAT, TREATISE ON THE DISEASES OF CHILDREN
AND INFANTS AT THE BREAST. Translated from the French of M. BovcHuT,
with Notes and Additions, 8vo. cloth. 20s.

MR. BLAINE.

OUTLINES OF THE VETERINARY ART; OR, A TREATISE
ON THE ANATOMY, PHYSIOLOGY, AND DISEASES OF THE HORSE,
NEAT CATTLE, AND SHEEP. Seventh Edition. By Charles Stecl, M.R.C.V.S.L.
With Plates. Bvo. cloth, 18s.

1o~ 2Py g ot
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MR. BLOXAM.
CHEMISTRY, INORGANIC AND ORGANIC; with Experiments
and a Comparison of Equivalent and Molecular Formule, With 276 Engravings on Wood.

Bvo. cloth, 165 R
DR. BOURGUIGNON.

ON THE CATTLE PLAGUE; OR, CONTAGIOUS TYPHUS IN

HORNED CATTLE: its History, Origin, Description, and Treatment. Post 8vo. 5s.

MR, JOHN E. BOWMAN, & MR C. L. BLOXAM.
I.

PRACTICAL CHEMISTRY, including Analysis. With numerous Tllus-

trations on. Wood., Fifth Edition. Foolscap 8vo. cloth, Gs. Gd.

MEDICAT, CHEMISTRY ; with Iliustrations on Wood. Fourth Editon,

carefully revised. Feap. 8vo. cloth, fis. Gd.

DR. BRAIDWOOD, M.D. EDIN.

ON PYZEMIA, OR SUPPURATIVE FEVER: the Astley Cooper

Prize Essay for 1868, With 12 Plates. 8vo, cloth, 10s. Gd.

b

DR. JAMES BRIGHT

ON DISEASES OF THE HEART, LUNGS, & AIR PASSAGES;

with a Review of the several Climates recommended in these Affections. Third Edi-
tion. Post 8vo. cloth, Js.
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MR. CALLENDER, F.R.C.S.

FEMORAL RUPTURE: Anatomy of the Parts concerned. With Plates.

dvo. cloth, 4s.

DR. JOHN ™. CAMPLIN, F.L.S.

ON DIABETES, AND IS SUCCESSFUL TREATMENT.

Third Edition, by Dr, Glover. Feap. 8vo, cloth, 3s. 6d.

MR. ROBERT B. CARTER, M.R.GC.S.

ON THE INFLUENCE OF EDUCATION AND TRAINING

IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Feap. 8vo., Gs.

THE PATHOLOGY AND TREATMENT OF HYSTERIA. Post

Bvo. cloth, 4z, Gd,

ki

DR. CARPENTER, F.R.S.

PRINCIPLES OF HUMAN PHYSIOLOGY. With numerous Iilus-

trations on Steel and Wood. Sixth Edition. Edited by Mr. HExey Power. 8vo.
cloth, 26s.

A MANUAL OF PHYSIGL{]['}{IT. With 252 Illustrations on Steel

and Wood. Fourth Edition. Feap. 8vo. cloth, 12s, 6d.

THE MICROSCOPE AND ITS REVELATIONS. With more

than 400 Engravings on Steel and Wood. Fourth Edition. Feap. 8vo. cloth, 125, 6d.

MR. JOSEPH PEEL CATLOW, MR.C.S.

ON THE PRINCIPLES OF ASTHETIC MEDICINE; or the
L, ﬁ:ﬁiﬁa Eae giulﬁzf{'e::;]ﬁu!; .aud Desire in the Maintenance of Health and the Treatment

DR. CHAMBERS.
I

LECTURES, CHIEFLY CLINICAL. Fourth Edition. 8vo. cloth, 14s.
THE INDIGESTIONS OR DISEASES OF THE DIGESTIVE

ORGANS FUNCTIONALLY TREATED. Sccond Edition. 8vo. cloth, 10s. 6d.

SOME_OF THE FFFECTS OF THE CLIMATE OF ITALY.

Crown 8vo. cloth, 45, Gd.

OR. CHANCE, M.B.

VIRCHOW'S CELLULAR PATHOLOGY, AS BASED UPON
?I-IYSJL%..DFI(IJE;‘&L {Lbiﬂlé’;‘LTHDLGGIEAL HISTOLOGY. With 144 Engrav-
ings on Wood. &vo, cloth, 104

MR. H. T. CHAPMAN, F.R.GS.

THE TREATMENT OF OBSTINATE ULOLRS AND CUTA.
gﬁgﬂﬁﬂ }:ityiﬁlgi‘:hﬁ :?s.FWTHE LEG WITHOUT CONFINEMENT. Third

FARIGGSE YEINS: their Naturn,. Consequences, and Treatment, Pallia-

tive and Curative, Second Edition. Post Bvo. cloth, 3z Gd.
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DR. DEVEY

THE GANGLIONIC HERWJUS SYSTEM its Structure, Functions,

and Diseases. Bvo. cloth, 95

ON, , THE NATURE AND PRDXIMATE CAUSE OF IN-

ANITY. Post Bvo. cloth, 3s.
DR. HENRY DAY, M.D, M.R.C.P.

CLINICAL HIST{]R]._ES; with Comments. 8vo. cloth, 7s. 6d.

DX O N.

A GUIDE T0 THE PRA{JTI{J;&L STUDY OF DISEASES OF

THE EYE. Third Edition. Post 8vo. cloth, 95,

b S

DR. DOBELL,

DEMONSTRATIONS OF DISEASES IN THE CHEST, AND

THEIR PHYSICAL DIAGWOSIS With Coloured Plates, 8vo. cloth, 125 Gd.

LECTURES ON THE GERMS AND VESTIGES OF DISEASE.

and on the Prevention of the Invasion and Fatality of Disease by Periodical Examinations.

8vo. cloth, Gs. Gd. I

ON TUBERCULOSIS: ITS NATURE, CAUSE, AND TREAT-

MENT; with Notes on Pancreatic Juice. Second Edition. Crown 8vo. cloth, 3s. Gd.

LECTURES ON WINTER COUGH (CATARRH, BRONCHITIS,

EMPHYSEMA, ASTHMA); with an Appendix on some Principles of Diet in
Disease. Post Bvo. cloth, 5s. 6d.

LECTURES ON THE TRUE FIRST STAGE OF CONSUMP-

TION. Crown Byvo. cloth, 85 6d. v
DR. TOOROOD DOWRNING.

. NEURALGIA: its vavious Forms, Pathology, and Treatment. THE

Juacrsoniax Prize Essay vor 1850. 8vo. cloth, 105 6d.

it s

DR. DRUITT, F.R.C.S.

THE SURGEON'S VADE-MECUM: with numerous Engravings on

Wood. Ninth Edition. Foolscap 8vo. eloth, 125, 6d,

MR, DUNN, F.R.C.S.
PSYCHOLOGY—PHYSIOLOGICAL, 4s.; MEDICAL, 3s.

MR. ERNEST EDWARDS, B.A.

PHOTOGRAPHS OF EMINENT MEDICAL MEN, with brief

Analytical Notices of their Works. Vols. L and IT. (24 Portraits), 41,.:,, cloth, 24s, each.

Aol e i

SR JAMEB EYRE, M.D.

THE STOMACH AND ITS DHTIGULTIES Sixth Edition.

Feap. Bvo., s, Gd.

PRACIICAL REMARKS DN ‘SOME EXTAUSTING DIS-

EASES. Sccond Edition. Post 8vo. cloth, 4s. 6d,

DR. FAYRER, M.D, F.R.CS, 0.5

CLINICAL SURGERY IN INDIA. With Engravings. 8vo. cloth, 16s,
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LONDON MEDICAL SOCIETY OF OBSERVATION. *
La i ]

i WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER

DEATH. Published by Authority. Second Edition. Foolscap 8vo. cloth, 45, 6d,

MR, HENRY LOWNDES, MR.G.S.
AN ESSAY ON THE MAINTENANCE OF HEALTH. Feap.

Bvo. cloth, 2s, Gd.

Y

MR. M'CLELLAND, F.L.S, F.G.S.

THE MEDICAL TOPGGRE{’HHY. OR CLIMATE AND SOILS,

OF BENGAL AND THE N. W, PROVINCES, Post 8vo, cloth, 45, 6d,

DR. MACLACHLAN, M.D, F.R.C.P.L.

THE DISE}‘%SES AND INFIRMITIES OF ADVANCED LIFE,

Bvo. cloth,

DR, A. C. MAGLEOD, M.R.C.P.LOND.

'i ACHOLIC DISEASES y comprising Jaundice, Diarrheea, Dysentery,
and Cholera. Post 8vo, cloth, bs. Gd.

DR. GEORGE H. B. MACLEOD, F.R.C.S.E.
I

; OUTLINES OF SURGICAL DIAGNOSIS. 8vo. cloth, 125, 64.
% NOTES ON THE SURGERY OF THE CRIMEAN WAR; with

REMARKS on GUN-SHOT WOUNDS. 8vo. cloth, 10s. 6d.

e R

DR. WM. MAGLEOD, F.R.C.P.EDIN.

THE THEORY OF THE TREATMENT OF DISEASE ADOPTED

AT BEN RHYDDING. Feap. 8vo. cloth, 25. 6d.

R
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MR. JOSEPH MACLISE, F.R.C.S.

SURGICAL ANATOMY. a Em-ila;s of Dissections, illustrating the Prin-

igaIdReginna of the Human Body. Second Edition, folio, cloth, £3. 125.; half-morocco,
« &8,

ON DISLOCATIONS AND FRACTURES. This Work fs Uuiform

with “Surgical Anatomy ;" folio, cloth, £2, 10s.; half-morocco, £2, 17s.

MR. MACHNAMARA,

A MANUAL OF THE DISEASES OF THE EYE, wia

Coloured Plates, Feap. 8vo. cloth, 125, 6d.

ON DISEASES OF THE EYE; referring principally to thoss Affactions

requiring the aid of the Ophthalm p : : :
H:}:. ulzﬁl. 105, 6d. P :ii“FE for their Diagnosis. With coloured plates,

DR. Mo MICOLL, MR.C.P.

A MAND-BOOK FOR SOUTHPORT, ME e
;-iﬂjﬂﬁ:;;:igg? Notices of the EQHE;EED?;%;;M}EEH:{G‘%EEJME&E&E:EFIE'E{&{%J

f DR. MARCET, F.R.S.
ON CHRONIO ATOOHOLIC INTOXICATION; wih an rsqumy §
} VENCE OF THE ABUSE OF ALCOHOL AS A PRE-
é DISPOSING CAUSE OF DISEASE. Second Eqiitinr:, much glur;:-? jli-‘uln!itf:} %{

dva. cloth, 4s, G4,
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i MR. TAMPLIN, F.R.C.S.E.

LA_TERE.L CURVATURE OF THE SPINE: its Causes, Nature, and

Treatment. B8vo. cloth, 4s.
S|R ALEXANDER TAYLOR, M.D.,, F.R.S.E.

THE CLIMATE OF PAU; with a Description of the Watering Places

of the Pyrenees, and of the Virtues of their respective Mineral Sources in Disease, Third
Fdition. Post 8vo, cloth, 7s.

DR. ALFRED S. TAYLOR, F.R.S.

THE PRINCIPLES AND PRACTICE OF MEDICAL JURIS-

PRIUTDENCE. With 176 Wood Engravings. #8vo. cloth, 28z,
I

A MANUAL OF MEDICAL JURISPRUDENCE. Eighth Edition.

r. With Engravings. Feap. 8vo. cloth, 12, 6. |
III. !

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
MEDICINE. Second Edition. Feap. 8vo. cloth, 125 6d.

MR, TEALE.,

ON AMPUTATION BY A LONG AND A SHORT RECTAN-

GULAR FLAP. With Engravings on Wood. 8vo. cloth, 5s.

e

DR. THEOPHILUS THOMPSON, F.R.S.

CLINICAL LECTURES ON PULMONARY CONSUMPTION;

with additional Chapters by E. SyyEs Tuoumrsox, M.D. With Plates, 8vo. cloth, 7, 6d.

DR. THOMAS.

THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp-

toms, Canses, Morbid Appearances, and Treatment of the Diseases of all Climates.
Eleventh Edition. Revised by Avcernox Fraurrow, M.D. 2 vols, 8vo, cloth, 28s.

s >l LR N—
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SIR HENMRY THOMPSON, F.R C.S.

SIRICTURE OF THE URETIERA; its Pathology and Treatment.

The Jacksonian Prize Essay for 1852, With Plates, Second Edition. 8ve. cloth, 10s.

1I.
THE DISEASES OF THE PROSTATE; their Pathology and Treat-
ment. With Plates. Third Edition. 8vo. cloth, 10,

PRACTICAL LITHOTOMY AND LITHOTRITY; or, An Tnquiry

into the best Modes of removing Stone from the Bladder. With numerous Engravings
8vo. cloth, 9s. 2

CLINICAL LECIURES ON DISEASES OF THE URINARY

ORGANS. With Engravings, Crown 8vo. cloth, 5s.

DR. THUDICHUM.
I

A TREATISE ON THE PATHOLOGY OF THE URINE,

Including a complete Guide to its Analysis. With Plates, 8vo, cloth, 14s, 'f

é A TREATISE ON GALL STUHES' their Chemistry, Pathology, é

and Treatment, With Coloured Plates, 8vo. cloth, 10s,
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MR. ERASMUS WILSON, F.R.S.

THE ANATOMIST'S VAD]E-MEICUM: A SYSTEM OF HUMAN

ANATOMY. With numerous Illustrations on Wood. Eighth Edition. Foolscap 8vo.
eloth, 12, fd.

ON DISEASES OF THE SKIN: A SYSTEM OF CUTANEOUS

MEDICINE. Sixth Edition. #vo. cloth, 18s. 5
TaE same Work; illustrated with ﬂm:]}: executed Engravings on Steel, accurately
coloured. 8vo. cloth, 36s.
111

HEALTHY SKIN: A Treatise on the Management of the Skin and Hair
in relation to Health, Seventh Edition. Foolscap 8vo. 25. 64,

PORTRAITS OF DISEASES OF THE SKIN. Folio. Fascieulil.

to XII., completing the Work. 20s, each. The Entire Work, half merocco, £13.

THE STUDENT'S BOOK OF E;IITANEUUS MEDICINE AND

DISEASES OF THE SKIN. Post 8va, cloth, 8s Gd. '

ON SYPHILIS, CONSTITUTIONAL AND HEREDITARY:

AND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates. Bvo. cloth,

16s. VIT.
A THREE WEEKS' SCAMPER THROUGH THE SPAS OF
Iﬁﬁgﬂlﬁ';}gt E;;;E:N?’MEEHEEI:]{:%%L’ l'é:itlﬁ'ld.an Appendix on the Nature and Uses of

VIIL
THE EASTERN OR TURKISH BATH: its History, Revival in
Britain, and Application to the Purposes of Health. Foolscap 8vo., 2.

wrerareasa

DR. @, C. WITTSTEIN.

PRACTICAL PHARMACEUTICAL CHEMISTRY: An Explanation

of Chemical and Pharmaceutical Processes, with the Methods of Testing the Purity of
the Preparations, deduced from Original Experiments. Translated from the Second
German Edition, by Steraey Darsy, 18mo. cloth, Gs.

R. WOLFE, M.D,

D
AN IMPROVED METHOD OF EXTRACTION OF CATARACT.
With Results of 107 Operations. 8vo. cloth, 25 6d.

T T NP

BR. HENRY G. WRIGHT.

UTERINE DISORDERS : their?]anstitutional Influence and Treatment.

8vo, cloth, Ts. 6d. 11.

HEEEAUHES ) their Causes and their Cure. Fourth Edition. Feap. 8vo.
L .

DR. YEARSLEY, mM.D., M.R.C.S,

DEAFNESS PRACTICALLY TLLUSTRATED

i being an Exposition
as to the Causes and Treatment of Diseases of the Ear, Eixth. & i

Edition, &vo. cloth, 6s.

ON THROAT AILMENTS, MORE ESPECIALLY IN TIE

ET&%RGED TONSIL AND ELONGATED UVULA. Eighth Edition. 8vo.
cloth, &z,
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CHURCHILL'S SERIES OF MANUALS.
. Feap. 8vo. cloth, 12s. 6. each, l

“We here give Mr. Churchill public thanks for the positive benefit conferred on the
Medical Profession, by the series of beautifu] and cheap Manuals which bear his imprint."—
British and Foreign Medical Review.

AGGREGATE SALE, 150,000 COFIES.

ANATOMY. With numerous Engravings. Eighth Edition. By Eraswus
Wisox, F.R.C.5., F.R.S.

BOTANY. With numerous Engravings. By Roserr Bestey, F.L.S,
Professor of Botany, King's College, and to the Pharmacentical Society.

CHEMISTRY. With numerous Engravings. Tenth Edition, 14s. By
Georce Fowxes. F.R.S., H. BExce JONES, M.D., F.RB, and
Hexry Warrs, B.A., F.R.S.

DENTAL SURGERY. With numerous Engravings. By Jomx Toues,
F.R.S.

EYE, DISEASES OF. With coloured Flates and Engravings on Weod.
By C. MACNAMARA.

MATERIA MEDICA, With numerous Engravings. Fifth Edition. §
By J. Forses Rovie, M.D., F.R.S., and F. W. HEapLA®D, M.D., F.L.B. %

MEDICAL JURISPRUDENCE. With numerous Engravings. Eighth
Edition. By ALFRED SwAINE TATLOR, M.D., F.R.5.

PRACTICE OF MEDICINE. Second Edition. By G. Himaro BARLOW,
M.D., M.A.

The MICROSCOPE and its REVELATIONS. With numerous Platesand §,
Engravings. Fourth Edition, By W. B. CARPENTER, M.D., F.E.5.

NATURAL PHILOSOPHY. With numerous Engravings. Sixth Edition.
By Cmaries Brooke, M.B., M.A., F.R.S. Based on the Work of the
late Dr. Golding Bird.

OBSTETRICS. With numerous Engravings. By W. TYLER SMITH,
M.D., F.R.C.P.

OPHTHALMIC MEDICINE and SURGERY. With coloured Plates
and Engravings on Wood, Third Edition. By T. WaarToN JONES,
F.R.C.8., F.R.5.

PATHOLOGICAL ANATOMY. With numerons Engravings. By G
Haxprerp Joxes, M.B., F.R.8,, and E. H. SIEVEKING, M.D., F.R.C.P’,

PHYSIOLOGY. With numerous Engravings. Fourth Edition. By WILLIAM
B. CanpesTER, M.D., F.R.5.

POISONS. Second Edition. By ALFRED SWAINE TavLor, M.D., F.R.5.

PRACTICAL ANATOMY. With numerous Engravings. (10s. 6d.) By
Camsroruer Hears, F.R.C.5.

PRACTICAL SURGERY. With numerous Engravings. Fourth Edition. f
By Sir WiLLiax FERGUSSON, Bart., F.R.C.8., F.R.5.

THERAPEUTICS. Second Edition. By E. J. Waring, M.D., M.R.C.P.
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o Printed by W, Brancnanp & Sons, 02, Millbonk Street, Westminater.
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