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PREFACE.

TaE first Edition of Professor VAN pEr HoEven's manual
was published in parts between the years 1827 and 1835.
He undertook the labour, as he informs us, not with any
desire to add one more to the numerous works with a
similar title already in existence, which should be neither
better nor worse than these. On the contrary, if he had
found any one of them to be a sufficient guide for his
public teaching, without great alterations, he would have
abstained from his contemplated task. Accordingly, the
plan of his work differed from that of most other manuals
in beginning with the simpler forms of animals, and pro-
ceeding upwards to the highest: and from that of all of
them, in embodying a much larger amount of anatomical
information. His work was received with marked appro-
bation not confined to the limits of his own country.
During the lapse of nineteen years, which intervened
between the first and second editions, the acquisitions
both of Zoology and Zootomy had been greatly enlarged,
so that in many departments the former science had
assumed an entirely new aspect. Consequently the second
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edition, similar in plan to the first but greatly different in
its contents, was almost entirely re-written. This edition
has, like the first, been published in parts between the
years 1846 and 1855, inclusive. From the high terms in
which it has already been alluded to from time to time,
in the writings of various active cultivators of different
departments of Zoology on the continent, it is obvious
that the general estimation of his work will still be such
as might be expected in the case of an author of vast
erudition, of appropriate tastes, talents and genius, and
whose office it has been for nearly thirty years, as Pro-
fessor of Zoology in the University of Leyden, to bring
the value and import of the new acquisitions of Ana-
tomy and Zoology (many of them the result of his own
labours) from time to time before his auditors.

The University of Cambridge, a few years ago, directed
in a more marked manner the attention of our students to
the Moral and Natural Sciences, by proposing honorary
distinctions to those who might excel in certain depart-
ments of those sciences respectively; and by requiring
proof of satisfactory attention to some one at least of such
departments on the part of all candidates for the degree
of Bachelor of Arts, who were not aspirants for Mathe-
matical honours. Amongst the departments of Natural
Science, Comparative Anatomy and Physiology were
indicated, with special regard (as is presumed) to Zoology.
It thus became a part of my office to place within reach



PREFACE. vil

of our students the best assistance I could recommend for
their studies in this direction. In fulfilment of it I ap-
plied to Professor Van pErR Hokrven for his permission
to translate his Work, in which I found all that could
be required. He had the kindness not only to grant this
permission, but also to enrich the English translation with
numerous references to works too recent for notice in his
own second edition. It is to be much regretted that his
other engagements did not allow him, as I requested,
to weave the new matter in his own terse and pleasing
style into his introductions to the classes and elsewhere.
Consequently such additions, in this respect, as are in-
cluded within square brackets are mine.

The study of Zoology is now in such general favour
with cultivated persons in this country, that I believe the
present work, from its scientific value and the interest of
its historical and other notices, as well as from the con-
tinuous references to the works of the original discoverers,
will secure for itself, beyond the walls of Universities, a
reception not unworthy of its Author’s great name.

Ww. C.

CAMBRIDGE, July 1, 18506.
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INTRODUCTION.

WE often hear the word Nature used in such a way that it is
difficult to know what meaning is attached to it. Some denote
thereby the system of all the forces to which matter is subjected,
and thus distinguish between Nature and the Universe; under-
standing by the last the entire complex of created bodies.
But such a distinction is quite arbitrary. The word Nature,
introduced into modern languages from the Latin, is derived from
nasct, to be born, to come into being'. In this sense we call the
aggregate of all that comes, or has come, into being, and is for us
an object of observation either by external sense or internal percep-
tion, Nature—the material world and the spiritual world—Nature
in space and Nature in thought. Finally we oppose Nature to Art,
understanding by the last whatever change the intellect of man has
induced upon the products of Creation, in order to satisfy his wants,
or to enhance his enjoyments.

However different these and other meanings may be, we may
admit that to be the most general which defines nature as the
material world, the world of matter, all that is created or has being,
together with the forces inherent in the matter, and the laws
according to which they act. The knowledge of this whole, so
stupendously vast, the ancients named physica: and considered to
be a part of the philosophy which they termed a science of divine
and human things and of their causes. But though this science, like
nature its object, be one, yet its great extent on the one hand and
the narrowness of the human intellect on the other, has rendered
the subdivision of it necessary. Yet the limits of the different
natural sciences can scarcely, on account of their mutual relations,

1 So the Greek ¢vots from ¢iw.
VOL. L. 1
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2 INTRODUCTION.

be defined with precision: and into whatever path we chance to
strike, difficulties from the very nature of the case are unavoidable.

The Natural Sciences relate either to Nature and her several
products considered by themselves: or they teach us so to apply
those products as to contribute to our service, or to satisfy our
wants. The latter are called practical natural sciences, the former
theoretical. To the practical natural sciences belong especially
Agriculture and Technology: and they are founded upon the
theoretical, of which the truths are applied only in a degree propor-
tioned to the particular object that is had in view. They may
therefore be called Applied Natural Sciences. Of the pure, or
theoretical Natural Sciences there are several. To them belong!
Phenomenal Doctrine, Chemistry, and Natural History. What
characterises such sciences and distinguishes them from each other
lies less in the objects which belong to the province of each, than
in the manner of considering them, and in the different direction
of the enquiry. Metals, salts, earths belong as much to the province
of Chemistry as to that of Natural History: but the chemist, in
all these things, investigates only the matter and its properties, its
affinities and combinations: the mineralogist is busied with their
form, their natural occurrence, their classification. The chemist,
moreover, investigates those elements which occur in nature only
in combination with other matters: such elementary substances are
excluded from the province of Natural History.

Whilst Physics investigate the common properties of bodies, and
the motions by which a temporary change is effected in their
condition, Chemistry enquires into their component parts, the
special properties of each elementary substance, and its various
combinations with other elementary substances. Natural History,
finally, arranges the bodies occurring in Nature according to form.
In a certain sense, therefore, it may be termed a special Pha&nomenal
Doctrine: but its essence lies in describing and classifying. It is
ordinarily limited to the bodies which occur upon the surface of
our earth, or at small depths below and accessible by mining: but
it is by no means necessary thus to limit it. It depends upon the

! [ Natur-lekre, The vast body of observed facts throughout nature ¢ bound together
under the form of laws and principles.” Vid. WHEWELL'S History of the Inductive
Sciences, and his Philosophy of the Inductive Sciences, passim.] T'r.
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PRIMARY DIVISION OF BODIES. 3

manner of treating it alone, to include within its province not only
the planet which we inhabit, but even the whole visible universe!.

The certainty to which we can attain in this science is grounded
upon the testimony of our own senses, on that of other observers,
and upon conclusions, drawn from the combination of particular
observations (Induction): of which conclusions the security is
increased in proportion to the number of observed ph®nomena
which tend to their establishment; for observation is the principal
foundation upon which this science is raised.

Organic and Inorganic Bodies.

A primary division of the bodies of our earth is that according
to which they are separated into organic (organica), and inorganic
(anorganica). Inorganic bodies can grow, or increase in bulk, only
by external addition of homogeneous parts ; they possess no hetero-
geneous parts, though they may be composed of several chemical
elements. In their perfect condition they ordinarily present regular
forms, which are bounded by planes and straight lines. The
knowledge of them is the object of Mineralogy.

The remaining bodies are called organic, because they consist
of different parts, of fibres, vessels, cells, &c., the combination of
which is called organisation. In these bodies there prevails that
mutual dependence between all the parts, of which, in the inorganic,
we recognise no trace. In these last, each of the parts exists for
itself, and when separated from the whole does not cease to be the
same that the whole was before. As to form, the boundaries which
circumscribe plants and animals are very generally round surfaces
and curved lines, very rarely straight lines and planes.

Organic beings present phenomena which are called ¢ Vital
Phenomena,” of which the most general consist in an incessant
susception of mew matters, in the formation of new parts and
organs (Growth, Development, Reproduction), and in the production
of similar beings (Propagation). The separation of those constitu-
ents of food that are unfit for nutriment, and of matters that have
been changed through the action of life, and are no longer fitted for

1 Cosmographia, Historia Munds.
1—2



4 INTRODUCTION.

its support, supplies the means by which the peculiar chemical
composition, characteristic of each individual being, is preserved;
at death, on the cessation of this interchange of matter, the organic
substance passes into solution or putrefaction. Instead of those
complex combinations of elements, which form the proximate con-
stituents of organic bodies, simpler combinations arise, which being
taken up by the air or the earth, become anew the vital stimulants
and the nutriment of that vegetable world, on whose existence the
life of animals is dependent. Thus we perceive here an interchange
of matter on a large scale, as we do in every organic being on a
small one: and perishableness becomes the means whereby new life
and fresh youth are effused over the whole of nature’.

Plants and Animals.

The above may suffice to give a general notion of organised
bodies. It scarcely requires notice that the term includes plants
and animals.

At first sight it seems casy to distinguish an animal from a
plant: and even the most unskilled person thinks he has a clear
notion of the diffcrence. Yet it is just his want of knowledge that
causes the difference to appear so prominent: whilst he overlooks
the intermediate links, and thinks, for instance, of a dog and a
pear-tree. There are two sorts of judgment with conviction. Such
a judgment may arise either from want of knowledge, or from pro-
found insight, the result of long and accurate investigation. Who-
ever seeks after truth must learn to sacrifice the first, even though
he may never attain to the second.

Animals are usually considered as more composite and more
perfect than plants. Yet when we compare the simple substance of
which Infusory Animals and Polypi are composed with the orderly
and beautiful structure of the higher plants, we become satisfied
that this proposition is far from having a general value.

It is said, plants are rooted in the ground, and by this token
are sufficiently distinguished from animals. But it is here over-
looked, that there are free-swimming water-plants, just as there are

1 ¢ [t opus naturce perenni flore rideat.” LINNZEUS.
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animals that live in water fast fixed to a given spot. Again, it was
imagined that plants might be distinguished from animals by their
possessing only at certain times the parts which serve for the main-
tenance of the species. But all animals have not organs of propa-
gation during the whole of their existence: insects acquire them
only in the latest period of their lives, like plants that only flower
once. It is true that Anatomy points out the rudiments of these
future organs in the Larve of Insects: but this does not prevent
the Larvea of Insects from being termed, in a certain sense, sex-less.
Moreover many plants and animals are propagated only by spon-
taneous fission, or by buds, without possessing proper parts sub-
servient to propagation. To me the difference of Nutrition appears
of more importance. It has been observed that Plants live on inor-
ganic matters, Animals, on the other hand, on organic. Some
animals, it is true, seem to live on earth. SCHWAMMERDAM believes
mud to be the nutrient matter of the worm or larva of the Ephemera,
and never found any other food in its intestinal canal. PALLAS could
find nothing but fine sand in the intestine of 7T%alassema echiurus.
I might allege several other examples, but will only add that man
himself sometimes lives upon earth. At least the celebrated Hum-
BOLDT tells of a people on the banks of the Oronoco and Meta that,
when the waters are low, live upon fish and turtle: but as soon
as the streams begin to swell and fishing to become laborious,
devour, during a season which lasts for two or three months, enor-
mous quantities of earth. The earth which these people eat is a
fat soft clay, which they knead into lumps and burn on the outside
at a slow fire, and again moisten when required for use. This
observation however, now that microscopic investigation has dis-
covered in different deposits and kinds of earth entire strata of
living or fossil organic beings, admits of another explanation!.
That earth may have contained organic constituents, as was the
case with the earth that, mixed with meal and leaves of trees, was
baked for bread on the failure of the crops in the year 1832 in the
north of Skandinavia, and in which REerzius discovered nineteen
different forms of Infusories, or rather of the fossil remains of these
animals. In the same way, the mud and sand, found in the intes-

1 Comp. EHRENBERG, Das unsichibar wirkende organische Leben. Leipzig, 1842.
PP. 41, 43.



6 INTRODUCTION.

tinal canal of insects and worms, can scarcely be devoid of organic
components. In general it cannot be contested that the vegetable
kingdom prepares from inorganic nature those substances which
serve for nutriment to the animal kingdom. Albumen and Fibrin,
the principal constituents of the blood of animals, are already
present in the parts of plants which they consume. But still, on the
other hand, there are plants which grow on other plants, and thus
apply to their own development the matters which have been pre-
pared by those organic bodies.

Scruples arising from such considerations must not mislead us
to consider plants and animals as belonging to one and the same
kingdom. Perhaps the following remarks may help to distinguish
them from each other.

If we consider the nutrition, we perceive that animals convey
their food by one or more apertures into a common cavity, the
stomach or intestinal canal, from which the prepared matters are
absorbed and applied to the nutrition of the whole body. Thus the
intestinal canal is for animals what the soil and air are for plants.
The plant is consequently so constructed that its surface has the
greatest possible extension: in the animal all is contrived for union
round a center. Moreover the plant, which receives nutriment by
means of its surface and the parts there situated, (pores, hairs, &c.)
has no need to seek for food : it lives in the midst of its food : when
this is deficient it cannot move and must consequently die. The
animal, on the contrary, is destined to seek its food, which it must
conduct into its intestinal canal : it moves therefore when nutriment
is deficient. Let it not be here objected that plants move towards
the light, and send larger roots towards the side where moisture is
more abundant—for this would be to confound growth with motion.
The stimulants (light, moisture, &c.) act upon the plant, and there-
fore its growth is more vigorous in that direction. The animal has
independent motion which is excited by internal stimuli. Hence
sensation is ascribed to animals. In the higher animals it is known
that the contraction of the muscles is under the influence of the
nervous system: that the stimuli, of whatever kind, if they pro-
duce motion, act upon the nerves and through these upon the
muscles. Comparative Anatomy, it is true, has, in some animals,
hitherto failed to demonstrate a nervous system; but it does not
therefore follow that these animals do not possess sensation, any

it g
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more than it follows that their want of muscular fibre justifies us
in denying to them voluntary motion, which the unprejudiced
observer may recognise even in the most simple animals.

As to chemical composition—Nitrogen, it is true, is not ex-
clusively an animal principle: but still it occurs as an ultimate
constituent of animal organisation in much greater quantity than
in plants. In plants, on the other hand, Carbon is predominant.

Not long ago, it was believed that a transition from Plant-Life
to Animal-Life had been observed!. L. C. TREVIRANUS had
remarked that the spores of Confervee move like Infusories?. A
few years since UNGER described this phenomenon in Vaucheria
clavata, and thought that he had surprised plants at the very
moment of their becoming animals®. These sporidia move by
means of cilia, but cannot on that account be considered animals*.
Rather ought we, from such instances, to conclude that cilia are no
exclusive character of the animal kingdom. The same may be said
of a similar motion which GRANT observed in sponges, which, as
little, on that account, are animals,

As we have already remarked above, the difference between
plants and animals will always be more apparent as the organisa-
tion becomes more perfect and more complicated: the difficulty
occurs in the case of the most simple vegetable and animal forms;
and here may be applied what Ovid says of the change of colour in
the rainbow, ,

Usque adeo quod tangit idem est, tamen ultima distant.—
Met. v1. 67.

Zoology.
There are three parts of Natural History, as there are three
great divisions of the bodies which occur on our Earth. We sepa-
rate Natural History into Mineralogy, Botany and Zoology, as we

1 See the earlier observations on this point in G. R. TREVIRANUS' Biologie, oder
Philosophie der lebenden Natur. 8vo. IL. p. 344.

3 Beitrdge zur Pflanzenphysiologie. Gottingen, 1811. 8vo. pp. 78, 79.

3 Die Pflanze im Momente der Thierwerdung. Wien. 1843. 8vo.

4 C. pE S1xBoLD, Diss. de finibus inter regnum animale et vegelabile constituendis.
Erlange, 1844. 4to.
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divide nature into three kingdoms, that of minerals, of plants, and
of animals.

As the history of mankind does not result from a collection of
biographies, so Natural History is not formed by the description of
animal species. Therefore Zoology describes not merely the sepa-
rate animals (monographically) according to external parts and
internal structure, but it comprises the entire kingdom of animals,
denotes their mutual relations, and assigns to each animal its rank
and position.

Zoology falls into different parts. First, it is divided into
Description and History. Description of animals (2z00graphia) sup-
plies precise descriptions of the separate internal and external parts
of the animal body, and thus of the entire animal. In a narrower
sense, it makes us acquainted with the external parts and the ex-
ternal form of the animal, and with the distribution into classes
and orders. When it makes us acquainted with the internal struc-
ture of animals, as well in respect of form and position (structura)
as of tissue (textura), it is called the Anatomy of Animals (Zootomia),
which has been especially cultivated of late years, and is generally
named Comparative Anatomy (Anatomia Comparata). But this ap-
pellation has not exactly the same meaning as the first: it denotes,
rather, a philosophical science, which, not content with the simple
knowledge of the different forms, investigates, by comparison of the
anatomy of all animals and also of the human body, the general
laws of animal organisation and its unity.

The History of Animals (Historia Animalium) comprehends a
comparative history of the nature and intellect of animals: it illus-
trates the phenomena of life, and their obedience to law in the
animal economy. It may be also termed General Physiology
(Biology). The knowledge of the geographical and physical dis-
tribution of animals over the surface of the earth, the knowledge
of the series of forms which in earlier periods inhabited our planet,
and of which the remains have been found in beds and strata of
rocks deposited from water, also belong to the History of the Ani-
mal Kingdom.

These subdivisions eannot dispense with mutual assistance.
Conjointly they form only one science which we term Zoology.

-
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The Tissues of Animals.

Nature, in the structure of animals, has exhibited inconceivable
resources of art. Not only is the body as a whole, not only are its
grosser parts, but even the smallest parts of the organs are ma-
chinery; and the knife of the anatomist exhibits to us, even to the
simplest fibre, nothing but parts constructed for a purpose. The
whole body consists of many members: the members themselves
consist of muscles, vessels, and nerves; the muscles again of
tissues, vessels, fibres, &c. Such a body may well be called
organised.

In order to form an idea of the texture of animals, we must go
to work as the chemist does. He divides the parts which compose
bodies into proximate and ultimate constituents, and terms those
constituents ultimate, or elements (elementa), which by his art he
can separate no further into heterogeneous parts. In the same way
we find in the textures of animals proximate and ultimate con-
stituents. Of the last, or the organic elements (elementa organica),
we shall speak hereafter: the first question is—what are the proxi-
mate constituents? (partes constituentes proximee). They are called
Tissues (7Tele).

BicHAT was the founder of the science of the organic tissues in
man, and named it General Anatomy. In the investigation of the
tissues he had recourse to chemical reagents, to maceration and
partial decomposition in water. He described each tissue according
to its physical and chemical properties, its physiological phano-
mena and its morbid changes. After him this science was ad-
vanced by MECKEL, HEUSINGER, and BECLARD! in the same spirit.
‘Within the last ten years it has received a totally different direction
through microscopic research. By means of it General Anatomy
has become, for the most part, Microscopic Anatomy. Our immortal
LEEUWENHOECK, about a century and a half ago, had collected
much material which remained almost unused; until, in our day,
with the improvement of the compound microscope, a more general
interest in such enquiries has been excited, and the importance of
the knowledge of the minutest organic constituents to accurate

1 Here it may suffice to refer to the well-written and succinct manual of the last
named author : Elémens &’ Anatomie générale (3™ édit. Paris, 1827. 8vo.)



10 INTRODUCTION.

Physiology been gradually recognised. We cannot omit mention-
ing the names of KRAUSE, VALENTIN, SCHWANN, HENLE in pre-
ference to many others whom we could willingly refer to in this
field of enquiry!’. We must limit ourselves to a short survey,
and will rather enumerate than describe the different Tissues. A
complete description, however compressed, would demand more
space than is consistent with the nature of this manual.

I. Conjunctive Tissue (tela conjunctiva), ordinarily Cellular
Membrane or Areolar Tissue, called also by others Formative
Tissue, occupies almost everywhere the space between the
different parts, and forms, according to Cuvier’s well-selected
comparison, a kind of sponge, which has the same shape as
the whole body which it contributes to form. By long
boiling it is dissolved into glue. It consists of bundles of
threads, and has no resemblance to the cellular tissue of
plants which consists of hexagonal cells. The threads are
long, have a somewhat tortuous course and an extreme
tenuity (about 5 millim.)2,

II. Adipose Tissue (tela adiposa). Formerly this constituent
was not distinguished from the former; it was considered
to be cellular tissue containing fat. But it is quite neces-
sary to distinguish between them. This tissue consists of
vesicles or cells, which, compared with other elementary
parts of the animal body, are pretty large (about ... mil-
lim.). Fat is, with the exception of some constituents of
milk in the class mammalia, the only non-azotized substance
of the animal body and, like most vegetable constituents,
rich in Carbon. Fat, except in situations where it occurs
as a distinct membrane, forms in the combined state a con-
stituent of different tissues and of many animal fluids.

II1. Vascular Tissue (tela vascularis). Vessels are hollow cylin-
ders, which contain nutrient fluids that circulate through
the body. To these belong the Lymphatics as well as the
blood-vessels. The larger blood-vessels are composed of

1 Here too it may suffice to refer to a single work of eminence. J. HENLE, Alge-
meine Anatomie, Lehre von der Mischung's-und Formbestandtheilen des hlich
Korpers. Leipzig, 1841. 8vo.

[? A millimeter is about half an English line, or the 24th part of an inch. ]
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different layers: the finest vessels (called Capillaries) of a
single uniform membrane, without fibres or other tissue,
but in which lie round or oblong microscopic corpuscles
(cell-nuclei). In the larger blood-vessels, and also in the
lymphatics, the innermost coat is formed of cells, which,
as in the Cuticle, lie side by side, pavement-fashion. This
coat is covered by others which present fibres partly longi-
tudinal, partly circular. Then comes the most external
layer of conjunctive tissue, which connects the vessels with
the neighbouring parts.

Nervous Tissue (tela nervea). To this belongs in the higher
animals, the brain, the spinal cord, the ganglia and the
nerves: inferior animals have only nerves and ganglia,
which last take the place of the central parts of the nervous
system. The chemical constituents of this tissue are
Albumen and a species of Fat containing Phosphorus.
The nerve-stems and the bundles of which they consist,
are surrounded with coats of conjunctive tissue, called
Neurilema : dilute muriatic acid dissolves the neurilema:
alkaline solutions, on the contrary, cause the nervous
medulla to disappear, the neurilema remaining alone. The
nerves consist of fine threads, which neither subdivide, nor
anastomose with each other. They are of very unequal
thickness, #...to g millim. and less, especially in the
nerves of sense. Besides these threads there are found
corpuscles with nuclei: these present themselves in the
ganglia and in the grey substance of the brain and spinal
cord. These ganglion-corpuscles are very dissimilar in
form and size, mostly ... millim.

Horny Tissue (tela cornea). The parts consisting of this
tissue have neither blood-vessels nor nerves. Cuticle, nails,
hair, feathers, horns and scales belong hereto. They lie on
the surface of the body, whilst a covering (epithelium), resem-
bling Cauticle, lines the inner surface of the mucous membranes
(a8 of the stomach) and also of the internal closed cavities
and sacs, as well as of the vessels (see above, IIL. Vasc.
Tis.). The Cuticle, or Epidermis, consists of microscopic flat
cells joining on to each other like a pavement, and of which
each contains a nucleus. Water swells up the epidermis,
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boiling leaves it unchanged, by concentrated sulphuric acid
it is dissolved gradually, by alkalis readily. Scales, nails,
&ec., which consist of this tissue, are secreted by a highly
vascular bed (matriz) in layers. The Epithelium is formed
in part, like the Epidermis, of flat cells: in other situations
these cells are cylindrical, or conical, and stand perpen-
dicularly, side by side, like fibres. In many situations (as
the nasal cavities, the respiratory organs of mammalia, birds
and reptiles, the gills of bivalve molluscs) these conical cells
carry cilia, whose motions had been seen on the surface of
the body of many of the lower animals by the earlier
observers, but were distinctly recognised by PURKINJE and
VALENTIN as a very general phanomenon of the animal
kingdom only a few years ago.

. Cartilaginous Tissue (tela cartilaginea) is semi-transparent,

elastic, and mostly of a bluish-white colour. On section it
presents a very smooth surface and looks like a substance of
uniform density. But under the microscope, small, granular,
round or oblong corpuscles are seen in the clearer trans-
parent principal mass. The glue which is obtained from
cartilage by boiling differs in many respects from the glue
of bone, and was called by MUELLER, who first called atten-
tion to the difference, Chondrine (cartilage-glue). This glue
is also obtained from the cornea of the eye, which is com-
posed of many thin layers or plates formed of fibres that
cross one another in all directions. Certain yellow highly
flexible and elastic cartilages contain numerous fibres (carti-
lagines fibrose): to this division belongs ex. gr. the cartilage
of the external ear in man and mammalia. Cartilage con-
tains two-thirds of its weight of water. In the ash are
found carb. soda, sulph. soda, and carb. lime as the chief
constituents. Here belongs:

Osseous Tissue (tela ossea). The tissue of bone is hard
and opaque, and of a laminated structure. The chief con-
gtituents are cartilage, which on boiling passes entirely into
gelatin or common glue: and bone-earth, of which the
quantity increases with the age. The last consists princi-
pally of phosphate of lime, which has a great affinity with
the colouring matter of madder, so that the bones of animals
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fed on it acquire a red colour. Bone may be freed of its
lime by acids (ex. gr. dilute muriatic acid). The cartilage
which remains has in general the structure of permanent
cartilage: the bones also, in the first period of life, corre-
spond to cartilage, and previous to ossification (¢. e. before
the bone is hardened by the phosphate of lime) the glue
which they contain is also Chondrine, which is precipitated
by alum, acetic acid and the sulphate of alumina. In the
bones are found small medullary canals communicating
with one another (g...;7 millim.) which are connected with
the medullary cavities, or the cellular spaces in the middle
of the bone, and give to the bone a streaky or fibrous
appearance visible to the naked eye. These canals are
surrounded by several layers, which lie included between
the other layers or plates that, in the flat bones, are arranged
in the direction of their surface, and in the long bones in a
circular form round their internal medullary cavity. These
medullary canals contain fat and minute blood-vessels.
Between the layers are found microscopically small oval
corpuscles, resembling cartilage-corpuscles, and from which
extremely fine tubules, partly branching, proceed. These
parts, when treated with acids, become quite transparent,
and their granular content is consequently bone-earth.

Muscular Tissue (tela muscularis). Muscles consist of
bundles of fibres: the primitive bundles, which consist of
some hundreds of fibres, are by means of conjunctive tissue
(cellular tissue) collected into larger bundles, and these again
into still larger. Muscular tissue belongs to the albuminous
substances. Flesh becomes harder by boiling: on cooling
the decoction becomes gelatinous from the glue into which
the cellular tissue has been changed. If finely-divided
flesh be pressed, a red acid fluid is obtained, which contains
albumen, the colouring matter of blood, lactic acid, salts,
and ozmazom. The red colour of muscles (in animals that
breathe by lungs) is heightened by exposure to light; some
ascribe this solely to the blood. It is not a common
character of this tissue: in fishes the flesh is white: the
muscles of many articulata are brownish, yellow, or light
red. Muscles are distinguished into two kinds. There are
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muscles with varicose structure of the primitive fibres, and
fine transverse stripes of the primitive bundles. This is
the structure of the muscles of voluntary motion amongst
vertebrate and articulate animals, and of the muscles of the
heart. These fibres are very fine,  millim. and less, and
are amongst the finest parts of the animal organism. Other
muscles consist of coarser fibres ...z millim. which are
not jointed or varicose, and which correspond to the primi-
tive bundles of the former. In these therefore no transverse
stripes are seen. To these belong the muscular fibres of the
intestinal canal, also the red fibres of the muscular stomach
of birds. Usually these muscles of organic life have a
pale and somewhat yellow colour. Muscular tissue has the
property of contracting, upon the application of a stimulus,
in the direction of its fibres. This irritability (¢rritabilitas)
is a vital property, and is distinct from the elastic contrac-
tility, which other parts of the body retain even after death.
Elastic Tissue (tela elastica). This tissue has much resem-
blance to conjunctive tissue, and holds, as it were, an inter-
mediate position between it and muscular tissue. The fibres
are of unequal size (... 4 millim.) and have a serpentine
course : they divide frequently and unite at many points with
branches from other fibres, whence a reticulate distribution
arises. The colour of this tissue is yellow: it retains its
elasticity unaltered by keeping in spirit of wine, or by
boiling for several days. After long boiling it gives a small
quantity of a peculiar glue which in some points agrees with
cartilage-glue. The cervical ligament of mammals is com-
posed of this tissue: also in arferies d layer of elastic fibres
lies between the circular fibrous coat and the external coat
of cellular tissue: in large trunks this layer may be clearly
distinguished as a continuous membrane. The yellow
ligaments on the arches of the vertebre, and the ligaments
of the trachea, also consist of elastic tissue. But not merely
as separate ligaments or membranes, but also mingled with
other tissues, elastic fibres are met with in different situa-
tions, as for instance, in serous membranes and in skin.

We have here spoken only of those tissues which occur most
generally. We have not noticed Dental Tissue because, whilst we
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treat of the entire animal kingdom, it occurs only partially. Other
tissues, which ordinarily receive special notification, may be re-
duced to one or other of the foregoing. Tendinous Tissue belongs
to Conjunctive Tissue, as does that of Skin proper (corium): to this
also belongs in part Mucous Tissue (in the intestinal canal, &c.)
The Serous Membranes merit a special mention. They serve to
line cavities in the interior of the body, and ordinarily form sacs
which are closed on every side. They, too, belong to Conjunctive
Tissue, and are smooth only on their free surface, which is covered
with an epithelium. This smooth surface secretes a serous fluid.
‘We cannot admit a proper Glandular Tissue (tela glandulosa), as
most authors do. Under the term Gland Anatomists arrange very
different parts, of which the consideration belongs to special and
descriptive Anatomy. Lymph-glands (glandule lymphatice s. con-
globate) which are found only in higher animals, are round or
oblong bodies of different size, in which one or more lymphatics are
distributed; these tortuous branches are again collected into larger
vessels, which pass out on the opposite side of the gland, to pursue
their course onward: numerous blood-vessels, whose fineness ex-
ceeds that of the lymphatics, surround all these branches. Conse-
quently lymph-glands are only vascular networks, and may be put
on a level with the so-called Retia Mirabilia of the blood-vessels.
In the class of Glands, moreover, are reckoned different parts of
the animal body which, apart from their coverings, consist of con-
junctive tissue, blood-vessels and nerves, and for the most part have
an internal closed cavity which is filled with a granular fluid.
Such are the Supra-renal Capsules, the Thyroid gland, the Spleen,
the Thymus gland. These are the parts which HEUSINGER com-
prises under the name of parenchymatous tissue—under which, .
however, he also classes other parts, as the Lymphatics and the
Ovaries. Other authors style these parts Blood-glands (ganglia
sanguineo-vasculosa), comparing them with the lymph-glands (gan-
glia lymphatico-vasculosa) ; but since these parts are not distin-
guished from others by their blood-vessels, the comparison is arbi-
trary. Finally, in a more special manner, the term gland is applied
to those parts of the animal body which secrete a fluid that does not
return into the current of the blood. These, in addition to lym-
phatics blood-vessels nerves and conjunctive tissue, have an efferent
canal (ductus excretorius) formed of mucous membrane, for the
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passage of the secreted fluid, which is conveyed into the intestinal
canal or to the surface of the body. This efferent canal receives,
like an arterial trunk, the finer canals which effect the secretion,
and which are covered with epithelium. To such belong the
kidneys, the liver, the salivary glands, &c.

From what has been said, it is obvious that we cannot adopt
that division of the Tissues which an esteemed writer! has pro-
posed: into simple, constituent, and compound tissues. Doubtless
every muscle contains nerves and blood-vessels, but nerves and
blood-vessels are not on that account constituents of muscular
tissue. According to our view, every tissue is simple, but it may,
either by itself, form special parts, or only in combination with
other parts. The corneous tissue is the only one which comes
under the first head : all other tissues form this or that part, only
in combination with one another: nervous tissue, for instance, does
not by itself form a nerve, but only in combination with conjunc-
tive tissue and blood-vessels. Some of these compound tissues are
distributed generally throughout the whole body, others are limited
to certain parts. To the generally distributed belong conjunctive
tissue, vascular tissue, and nervous tissue: the other tissues are
appropriated to determinate parts of the body and have a greater
self-subsistence, as cartilage tissue, muscular tissue, elastic tissue.
This was the division formerly adopted by BicuAT. Other di-
visions of the tissues, founded on chemical research, as into gelati-
nous and albuminous tissues, may have their use in Physiology, but
are not to be considered as anatomical divisions.

The above tissues, then, build up the proximate organic con-
stituents of the animal body. Formerly, when less weight was
allowed to microscopic enquiry in general anatomy, the ultimate
organic constituents in these tissues were neglected: but now their
description forms a part of the description of the tissues themselves.
In this way we have learnt to recognise in conjunctive tissue, in
nerves, in muscles, &ec. fibres as the ultimate elements of microscopic
analysis: in cartilage, round or oblong corpuscles: in corneous and
adipose tissues, cells. It may be asked, whether these organic elements
can be deduced from one another ; or, in other words, whether all the

1 E. H. WEBER in the 4th edition of F. HILDEBRANDT'S Handbuch der Anatomie
des Menschen revised by him. Braunschweig, 1830. 8. 8. 16g—178,



ANIMAL TISSUES. 17

tissues proceed originally from homogeneous elements. FONTANA,
and afterwards TREVIRANUS, busied themselves with this enquiry :
TREVIRANUS believed that he was borne out in adopting a sameness
of organic elements in all parts of the animal body, viz. globules
and thin cylinders (elementary or primitive cylinders)!. According
to others, these cylinders were by no means primitive, but consisted
of globules arranged in a row: so that only globules, or round
vesicles, remained for the elementary particles out of which, in fine,
all the animal tissues were composed and formed. Subsequent
enquiries proved, as indeed had been already surmised, that these
vesicles were due merely to optical illusion?. Every one, who in-
vestigates the tissues with the excellent microscopes of the present
time, will easily convince himself, that such parts no where exist
a8 ultimate elements of organic animal matter.

Within the last few years, since regard has been paid in the
investigation of the tissues to their origin and to their development,
the problem has received quite a different treatment. That the
tissues consist of different elementary parts, fibres, granules, cells,
is plain from what has been said above; but it is another question
whether these parts did not originally proceed from some common
fundamental form, of which they are subsequent developments and
modifications. Much had been already effected by scattered obser-
vations, but to SCHWANN is the distinction due of having esta-
blished the original cellular structure of the different tissues, and, at
the same time, the great similarity between the microscopic struc-
ture of Plants and Animals, of which DUTROCHET and RaspalL
had already a general notion?: our limits do not allow us to pro-
pound his views, to which the name of Cell-Theory has been given,
in detail. We will give an outline of them, in a few words, with
a notice of the modifications which, from later researches, they
would seem to require.

The first elements of organic beings are cells. They have their

1 Bee Vermischte Schrifien anatomischen und physiologischen Inkalis von G. R. und
L. C. TREVIRANUS. 4to. 1. Gottingen, 1816. 8. 117—144. Ucber die organische Elemente
der thicreschen Korper,

3 MiLxE EDWARDS. Recherches microscopiques sur la structure intime des tissus
organiques des Ani . Annales des Sc. natur. 1X. 1820, p. 362—394. PL s0.

3 Mikroskopische Untersuchungen iiber die Ucbercinstimmung in der Struktur und
dem Wachsthum der Thiere und Pflanzen von DR TH. ScHWANN. Berlin, 1R3g. 8vo.

VOL. 1. 2
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origin in a formless matter (Cytoblastema, germ-substance of cells);
what afterwards remains of this substance may be distinguished as
Intercellular substance (substantia intercellularis). The cells are
vesicles, and consist of a fine membrane which encloses a fluid often
containing granules. For the most part these cells have a so-called
nucleus, a small dark-coloured corpuscle, lying on the wall of the
cell. In this nucleus a round spot has been distinguished and
termed nucleolus. The formation of these cells seems to proceed not
always in the same manner. Accordmg to SCHWANN a nucleolus
arises first, round this a nucleus is formed as its envelope, by the
aggregation of granules in the fluid germ-substance: at a slight
distance from this nucleus there coagulates, as it were, a thin mem-
brane, the Cell-wall, which at first is raised, like a watch-glass, on
one side of the nucleus, and afterwards encloses it all round. On
this account the nucleus is considered to be the germ of the cell
(Cytoblastus) ; when the cell is formed, the nucleus, according to
ScHWANN, has discharged its office: it is detached and disappears.
The researches of HENLE! have shewn that such is not universally
the case, but that in fibrous tissues formed from cells, the cell-
nucleus is changed into peculiar fibres.

Cells when once formed are multiplied by fission, or by the
formation of new cells within those already formed. The parts
then of those tissues, with which we have become acquainted
above, are either cells or fibres which have been formed from cells.
(1) In some tissues the cells, which have been plainly isolated, are
present as elements at a later period, as in adipose tissue and
cuticle; (2) in other tissues the walls of the cells become thick-
ened, and coalesce with one another and with the intercellular sub-
stance, whilst the cavities remain separate, as in cartilage; (3) in
others, again, the cavities coalesce, whilst the walls of the cells
that mutually touch, are destroyed or absorbed. Finally, other
tissues, still, exhibit as elementary parts little plates without
cavities, which may probably have existed at an earlier period.
These either join one another in a plane, or range themselves
lengthwise in a row, as in the fibres of organic muscles and of
Conjunctive Tissue. Other fibres may, according to HENLE, be con-
sidered as compound cells, ¢.e. those whose nucleus was originally

1 HENLE, Algemeine Anatomie, 8. 188—9¢.

—— —
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a cell that has become enclosed by a wall or envelope of later forma-
tion. Muscles, according to SCHWANN, consist at first of nucleated
cells which range themselves in a row; the nuclei adhere to the wall,
and within the tube (of the primitive bundle) are formed the proper
primitive fibres. According to VALENTIN and HENLE, on the other
hand, the primitive fibres are arranged around the row of cells
which occupies the middle of the primitive bundle, and the external
covering of this bundle is a sheath formed afterwards. But these
and other diverging views we cannot here develope more minutely.

If once the fundamental truth of ScHWANN's doctrine be ac-
cepted, that cells are the original form of animal and vegetable
tissues, then is it of subordinate importance whether this or that
view in the case of particular tissues be adopted, and we may sup-
Ppose, as, for example, in parts which are formed of plates in which
there is no distinction of wall and cavity, that the cells have not
been perfectly formed from the amorphous blastema, but were
Jjoined together before they possessed a cavity!.

We must here add a word concerning the blood-corpuscles. They
are flat vesicles, filled with the colouring matter of the blood:
having in mammalia a round, in birds, reptiles, and most fishes, an
oval outline. In man, the mean diameter is about z millim. In
reptiles, especially in those without scales, they are larger. In the
frog, for instance, they have the length of three and the breadth of
two human blood-corpuscles. Here a nucleys is present, of which the
existence in mammalia is doubted by some writers. The blood-
corpuscles, therefore, are cells: and we may consider the fluid, so
rich in albumen and fibrin, in which they swim and with which,
during life, they circulate (liquor sanguinis), as a liquid intercellular
substance of the blood-cells.

The Vital Functions of Animals.

In order to complete the general idea which we ought to form
of the animal body, we must not stop at the membranes, but must
also look at the structure of the principal organs. We unite organs

! HeNLE, Ally. Anat. 8. 188, 189,
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and functions in our rapid sketch: and hasten to place before our
readers a view of the whole.

The functions performed by animals may be brought into two
chief classes. One class comprises the vegetative, the other the
animal functions. The first are so called because they occur
equally in plants, and are also, on that account, called organic
functions. The last are peculiar to animals, and therefore are
called animal functions.

To the organic functions belong Nutrition in the widest sense,
and Propagation. To nutrition belong three systems: namely, that
of Circulation, that of Assimilation, and that of Secretion. Respi-
ration is a part of the system of secretion: for the object of respi-
ration, like that of secretion, is the elimination of effete matter, its
volatilization, or its separation in a more fixed form: and both, in
this way, support that unceasing interchange of matter by which
the circle of vital phenomena is characterised.

By means of these functions, which together are comprehended
by the name of Nutrition, the life of the individual is secured and
provided for. Other functions have reference to the life of the
species, and ensure its existence after the death of the individual.
These functions constitute Propagation, of which a part are dis-
charged by the male individual, viz. the secretion of the impreg-
nating fluid (semen), and its conveyance to germs capable ot
development. These germs are prepared and protected by the
female individual, and on the union of these functions depends the
being of the Embryo, the devclopment of which is the final purpose
of propagation.

To the animal functions also belong three systems: viz. the
nervous system, that of the organs of sense, and that of the organs
of motion.

The food, when solid, is comminuted by means of the jaws and
teeth, or, when fluid, is imbibed. It is then conveyed into the in-
testinal canal, which ordinarily has an expansion called the stomach.
Here and at other parts of the intestinal canal different solvent
fluids are secreted for assisting the conversion of the food. The
nutrient part of the food is thus separated from the rest and taken
up by the surface of the inner wall of the canal consisting of
formative tissuc: the remainder is rejected as unfit for the support
of the creature.
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The tube in which- this first process of nutrition is effected, is a
continuation of the skin. In some very simple animals, where the
whole body is composed of a homogeneous mass (ex. gr. in Polyps)
there is properly no special intestinal canal. The body is simply
excavated, and the internal surface has the same structure as the
external. Such creatures may be turned inside out, like the finger
of a glove, without dying in consequence: nutrition can proceed
undisturbed. Such animals are entirely intestinal canal, independ-
ently vital stomachs. The external skin also corresponds in func-
tion with the surface of the canal. The skin has the function of
Imbibition, which may be compared with absorption by the intesti-
nal tube: and on the entire internal surface of the intestinal canal
there is evaporation, which corresponds to that of the skin, and
with the diminution of this increases.

In some very simple kinds of animal there is in the intestinal
canal only a single opening, which allows the food to enter and
the refuse to escape. In the rest the two openings are separate.

The Chyle, or nutrient juice which has been produced by
digestion, is in many animals immediately poured into the forma-
tive tissue of the entire body, and so serves for the nutrition of the
different parts. In others it is mixed with a nutrient fluid of higher
rank, the blood, which circulates in a system of vessels; this
motion is called Circulation. The vessels which carry the blood
towards the parts are called Arteries: those which carry back the
blood from the parts towards the center of the circulation are called
Veins. This motion is ordinarily assisted and regulated by one or
more muscular organs, called Heart. But the chyle is not sufficient
to renew the venous blood and render it fit for the nutrition of the
parts. It must be brought in contact with atmospheric air, and so
be submitted to change before passing into the arterial stream.
This function is called Respiration, and the mechanism for it is in
different creatures so variously contrived, that it is often difficult to
harmonise such variety with the poverty of our language, accus-
tomed to include every form under G4lls and Lungs. In the case
of Lungs, the medium that serves for respiration, mostly air, pene-
trates the cavities whose external surface is bathed with blood. In
the case of Gills, the medium, here mostly water, does not pene-
trate within the tissue, but only bathes the surface on which the
blood-vessels are spread out. Gills have very different forms, as of
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Plates, Leaves, Threads, Twigs, &c. Many simple and imperfect
animals breathe by means of the skin. Others, which have either
no circulation, or none that is perceptible, have Aur-Canals, i.e.
such respiratory organs as convey the air through the entire body
to the nutrient fluid.

The nutrient fluid which has thus been separated from the food
and changed by means of respiration, is now fit for the nutrition
of the parts. How that nutrition is effected, so that every part
receives from the common fluid that which is requisite for its
support, is not known. Here we can only conjecture: and if any
one chooses to call it a chemical affinity he is at liberty to do so,
if he merely means that he is contemplating living creatures whose
organism has a determinate chemical composition, and so does not
forget that he has given a name to the process, but has not ex-
plained it.

Besides the glands which separate from the blood fluids for the
internal economy, as the Liver, &c., there are others which separate
constituents that must quit the blood in order that it may become
more pure, or in order that the due proportion of its constituents
may be preserved. Thus the kidneys secrete urine, the skin watery
vapour, &c. Sometimes a secretion is a means of defence, as is the
case with the Ink of the Cuttle-fish, and with the offensive exhala-
tions of many animals, which thus repel their enemies or are avoided
by them. Rightly to estimate all these secretions we must never
forget that an animal is a whole, and that the secretion of this or
that fluid, though it may be performed by an individual organ, is
still under the control of all the other organs, and of life, which
combines them all.

Propagation, which also belongs to the vegetative life, has the
following organs for its instruments: the ovary (ovartum), by which
we understand the site and the coverings of the eggs and the eggs
themselves, conjointly ; the ovtduct (oviductus) or the tube, through
which the eggs, that have been detached from the ovary, pass
onwards: the uterus, a residence for the eggs during their develop-
ment, and the vagina along which they pass to leave the body of
the mother. In the case of two sexes, the male (by means of
glands naméd testicult) secretes the seed (sperma) which fertilizes
the germs, and effects their development. Penis is the name of the
part, which, in some animals, conducts the seed into the vagina of
the female.
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With respect to the animal life—a perfect sensation appears to
be possible only through a Nervous System. This nervous system,
in the higher, or more perfect animals, consists principally of the
brain and the spinal cord. The larger the mass of the brain is in
proportion to the nerves, the more perfect appears to be the develop-
ment of the intelligence and mental faculties of the animal—a law
that was first discovered by the celebrated SEMMERING. In pro-
portion as we descend to the lower animals, the nervous masses are
more dispersed and removed from one another, and in the lowest
families of the animal kingdom no traces of a special nervous
system remain.

The Head is that part of the body which includes the brain and
the chief organs of sense. There are five senses, of which Touch
(tactus) appears to be the most widely diffused through the whole
animal kingdom. The seat of touch is the skin, the general
covering of the body, which is everywhere interwoven with nerves.
The nerves of the skin are lost, with their little twigs, in its
middlemost and very dense layer. The ends of the cuticular nerves
are covered and protected by the cuticle, and in many places by
other external insensible parts, as scales, hair, &c. In the organ of
Taste, the twigs of the nerves of taste pass into the soft papille of
the tongue, and end there. The twigs of the Olfactory Nerve are
spread out upon a mucous membrane (the membrana Schneideriana):
the continuation of the medulla of the Optic Nerve forms the Retina,
which Physiologists determine to be the seat of vision. Lastly, the
most simple form of the Auditory organ is that of a sac filled with
fluid, in which there float, as it were, the soft and delicate termina-
tions of the auditory nerve. From all this it appears, that the
general form (typus) of an organ of sense is to be sought for in a
nerve whose terminations form a delicate mass suited to the recep-
tion of external impressions. But in each particular organ of sense
the proper nerve of sense is only capable of a determinate action.
The auditory nerve is only susceptible of sound, or rather, every
stimulus which affects it is percewed only as sound: the optic
nerve recognises no other impressions than those of light. Such,
at least, is the case with man and the higher animals: and one
organ of sense can never supply the proper office of another. Im-
pressions are conveyed, by means of the nerves, to the brain or any
other nervous center.
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Thus nerves are the messengers by which the mind receives
information of the external world (nuntet rerum).

But the nerves are equally the ministers of the will, which by
their assistance is able to act upon the muscles. By Muscles are
understood those active organs of motion (organa motus activa)
which are fixed to other parts, as their point of resistance, and
these last are called passive organs of motion (organa motus passiva).
The harder fibres, which serve for the insertion of muscles, form
Tendons, of which the colour in animals with red flesh, as in man,
is white. In many animals the muscles are inserted into the skin,
or into certain hard portions of the skin, as in Insects, whose hard
and often horny coverings supply the place of a skeleton in that
respect. A skeleton is, properly, a connected whole of internal
passive organs of motion— cartilaginous or bony, and these serve
not only for motion, but moreover, and indeed especially, for the
protection of the most important parts of the nervous system, the
Brain and Spinal Cord. The skull (for the protection of the Brain)
and the Vertebral Column (which encloses the Spinal Cord) must
therefore be considered as the principal parts of the skeleton, of
which ribs and limbs arc only appendages: in this simple condi-
tion is the skeleton met with in the Larva, for example, of the
Frog.

Development of Animals.
How the expression imperfect Animal ¢8 to be understood.

We have attempted to give a general idea of the organs which
compose the animal body. But these organs are by no means
found in all animals. Only in the more perfect animals is the
structure thus complicated. When from these we descend in the
animal scale, we perceive in the long series one instrument after
another gradually decrease in magnitude and development, and at
last entirely disappear. In Polyps (hydre) nothing remains but
the Intestinal Canal. The entire animal forms a blind sac com-
posed of a single tissue, and all the vital functions which it
performs are effected through one and the same gelatinous mass.
Finally, in some Infusories we no longer perceive even an intestinal
canal—nothing remains but an homogeneous gelatinous body, whose
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gurface appears to discharge the functions of absorption and nu-
trition.

A gradual course of development, similar to that observed in
the animal series, is also pursued by the embryo of the more
perfect animals. The whole Life is Metamorphosis ; and there are
animals in which the change of form is so great and so remarkable,
that it does not escape even the eye of the multitude. Thus, for
instance, a Caterpillar is changed into a Butterfly : a creeping, dull,
voracious creature into one that flies and runs, and scarcely takes
any food. In the same way the metamorphoses of Frogs are
notorious. But there are other animals whose metamorphoses do
not occur in so striking a manner, but are principally limited to the
carliest periods of life. Every animal is slowly developed, and
becomes more perfect as new organs are added to those already
present. But this idea must not be so apprehended as if a Mam-
mal, for instance, had been at first an Infusory, then a Polyp, a
Medusa, afterwards an Insect, a Fish, a Bird, &c., as some express
themselves!. This would be as extravagant as it is unfounded :
but properly, as we conceive, many moderns assume that all the
organs in different periods of life do pass through a development
and metamorphosis, and that the structure of a perfect animal, in
its feetal state, is more simple, and corresponds with that of the
lower animals of the same Type to which itself belongs. Thus the
first rudiments of all vertebrate animals are similar, and the history
of the development of the Chick may illustrate that of Mammals in
the first periods. This is more than a phrase without proof: rather
is it the result of very numerous observations—for instance, those
on the Brain and the Heart in the human embryo—and we shall
find it confirmed by frequent instances in the course of the present
work.

We have already on various occasions made use of the terms
‘imperfect’ and ‘perfect’ animals, and shall have to use them
often. But since every animal is perfect in its kind, the term

1 How this gradual progress of the embryo through the different gradations of the
animal kingdom is to be understood cannot here be further particularized. Compare
hereon C. F. KiRLMEYER, Ucber die Verkiltnisse der organischen Krifte unter einander
in der Reihe der verschied Organisationen. Tubingen, 1814. 8vo. 8. 38. The differ-
ent works of CARUS, TIEDEMANN and J. F. MECKEL supply many examples of the
application of this position.
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requires some explanation. By perfect animals we understand those
that, in the number and importance of their functions, and in the
complicated structure of their organs, make an approach to Man:
whilst those are called ‘imperfect’ whose simple organisation, and
less numerous functions, remove them from that perfection of which
Man supplies the pattern. In this sense, as I conceive, the expres-
sion may be well defended. ARISTOTLE says that in all other things
we must proceed just as we do in the investigation of coins, com-
paring them individually with those which are best known to us:
but man is necessarily the best known to us of all animals!. Let it
be added, that Man is in fact the center of organisation to which
the animals, like rays, may be considered to converge—and so is the
union of what is most perfect and most beautiful in them all3,
Hence animals which have a resemblance to man are, not without
reason, styled perfect. '

On the art of Classifying (Taxinomis).

Such conceptions become still clearer by unfolding the art of
Classifying. Classification and systematic division are indispensable
in Natural History. How innumerable are the species of animals
which are scattered over the surface of the earth! Each of these
species has its country, its determinate form, its peculiar properties.
How shall we attain to all this knowledge: how shall we turn
to account the observations of earlier writers, how learn to what
species they refer? how can we, in fine, communicate our own
observations to others, unless we make use of a classification ?
Classifications then are as old as the study of Natural History, and
their difference is to be sought in their more or less scientific found-
ation and plan.—By means of its systematic arrangement the study
of Natural History obtains a more extensive influence upon our
entire scientific cultivation, and in this respect it cannot be suffi-
ciently recommended to young persons, in order that they may

1 "Qoxep ydp voulouara xpds 1 alrots Exacror yrwpyuirarww doxudfovow, odrw &%
xal & 7ols A\ois. ‘0 §’ &rfpwros Tdv fdwy yvwpysbraTor Hulv éf drvdyxns éorly.

3 See J. G. HERDER'S Ideen 2ur Philosophie der Geschickte der Menschen. Carlsruhe,
1794. 1 Thl. 8. 100—108.
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accustom themselves to strict order in all their other branches of
stady.

Tyhe foundation of all Zoological division is the Species. By this
is understood the assemblage of all the individuals which have more
conformity to each other, than to other similar creatures; which, by
means of mutual impregnation, can generate prolific individuals and
propagate themselves by generation, so that it can be inferred from
analogy that they all sprung from a single pair. By specific cha-
racter i8 understood the collection of all the characteristics which
are shewn to be permanent. Those characteristics, on the other
hand, by which different individuals of a species vary amongst
themselves, and which are attributable to deviation from species, are
called vareties.

The causes of varieties consist in the influence of external cir-
cumstances, and in the mixture of other similar species. Differences
from this last cause are called Hybrids. The form is here a com-
bination of the two parents.

Such Hybrids appear to be limited, fabulous stories apart, to
those species which have great mutual resemblance. They are in
general not prolific—not able to continue their race. They occur
therefore, beyond doubt, in a state of nature extremely rarely, and
are rather the consequence of the constrained state of servitude in
which our domestic animals exist. This cause therefore is not of a
kind to disturb the regular course of nature and to endanger the pre-
servation of the species. On the other hand, varieties produced by
the influence of external circumstances, by climate, difference of food
and mode of life, are able to engender young that are prolific. But
they do not suggest any doubt that we ought, perchance, to receive
them for species. It must moreover be remarked, that those varieties
of ordinary species which on account of the pliancy of their organi-
sation and their tenaciousness of life are able to live in every climate,
and appear, for the most part, to have followed man over the entire
surface of the earth, are the most striking and the most numerous.

By Genus is understood a second group formed by the union of
like species, as the species was formed by that of like individuals.
Species which in general have a striking resemblance in their orga-
nisation, form a genus. The idea of genus is so natural that we
meet with traces of it even in the language of children. Still all
genera are not natural. Many of them have been formed upon some
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resemblances of species in one or another characteristic arbitrarily
selected in disregard of the general impression of the external form,
and in neglect of the precept of the immortal Linnaus that ¢ Charac-
ter does not make Genus!.’ When a species deviates very much
from all the others, even from those most resembling it, then a sepa-
rate genus must be made of it. Hence there are genera which con-
tain only a single species. The characters of a genus must be
common to all the species contained in it, and can only be drawn
from a comparative study of all those species.

This is the place to say a word concerning the Nomenclature of
animals. LINNZEUS was the first who gave to every object in
nature a double name: thus the Lion, for instance, is termed Felss
Leo, the Dog Canis familiaris. The first of the two names (felis,
canis) is that of the genus, and therefore common (romen genericum)
to all the species which belong to that genus. It must be a noun
substantive. Different rules have been laid down for the formation
of names: but to expound them would lead us too far away. Of late
years, after the example of the Botanists, the names of persons have
been adopted for the generic name, as Bonellia, Boltenia, Dorthesta,
Desoria ; but this is much more usual in botany. The second name
is the specific name, as Leo, familiaris ; it is either a substantive or
an adjective, and in the latter case must agree in gender with the
generic name. By itself it has no meaning, and indicates nothing
until joined with the generic name3?. This double name has thus
an intimate connexion with the Idea of Genus.

Genera again, after a similar manner, are grouped together and
formed into Orders, and these again into Classes. We may
reverse the proposition and say that the Animal Kingdom is first
divided into Classes, then into Orders and Genera, which last
contain the Species.

‘We have now been taught to recognise the chief divisions.
An arrangement which teaches us to find with ease the names of
animals is called @ System : which, according to Cuvier’s apt com-
parison, is a dictionary, but with this difference, that here the

1 “Character non facit genus.”

3 It is the same with the family names and the prenomens of persons. The first
indicate a family, the last acquaints us with a particular subject of the family : only
their order is reversed : i.e. the baptismal name is placed first, and after it the family
name,
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properties serve us for finding out the name, whereas in ordinary
dictionaries the known name serves to acquaint us with the pro-
perties. That a system may serve its purpose, and supply an easy
means of finding the name, it must be artificial, i.e. it must be
taken from a single system of organs and their differences. The
characters should be easy to find out, and be borrowed from ex-
ternal parts. An example of such an artificial system is the
sexual system of Linnsus. In the animal kingdom we have no
such artificial system: most of the systems are mixed; neither
entirely artificial nor entirely natural.

For there is yet another kind of systems, called Natural systems
(Method): of which the chief object is, not so much to find the
names readily, as to unite in an unconstrained manner those
natural products which, in the greatest number of respects, corre-
spond. They are founded, not on a single organ or system of
organs, but on the whole structure. If an object be seen only on
one side, on the north or south, east or west, just so many partial
representations of it will be obtained as there are points of view:
but he only who observes it in all directions is able to form a
judgment of its nature and being. This is the advantage of a
natural method over artificial systems: it does not forget the center
in the circumference, but comprising all the parts and propertics
of animals in its estimate, it allots to them a place in the arrange-
ment according to their structure and to the importance which
belongs to them in the economy of nature, and so combines them
in a great organic wholel.

A perfectly natural classification has not yet been discovered :
but we must continue to search after it, and to collect its scattered
fragments. It is, according to LINNEUS, the first object and the
last of the hopes of the Botanist: it ought to be no less so of the
Zoologist3. We please ourselves with the reflexion that we have
approached nearer to this goal, now that men, especially in our
century, have begun to investigate the internal structure of animals
with the same curiosity and the same zeal with which, in the last
century, after the example of LINN&US chiefly, they studied the

1 See J. SPIX, Geschichte und Beurtheilung aller Systeme in der Zoologie. Niirnberg,
1811. 8vo. 8. 8—11.
3 Philosophia botanica, § 77.
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external form. Even LANN£EUS himself has declared that a natural
classification of animals is indicated by their internal structurel.
But if this natural system were quite perfect, it would not merely
be a register of animals or a large lexicon, but a true image of the
animal kingdom and a short survey of the entire science. The
more nearly the science approaches this end, the greater will be its
perfection.

We must here, in few words, mention some of the systems
which have been proposed in Zoology.

Animals may be divided into Classes in different ways, and the
differences amongst individual zoological systems are very remark-
able. ARISTOTLE divided animals into those that have blood
(#vapa) and those that have not blood (saiua), and distributed these
two chief divisions into lesser ones. PLINY founded his division
upon the different elements in which animals reside, and distin-
guished these as Terrestrial, Aquatic, and Volatile animals. It
would carry us too far from our object to enter more fully into
these and other early attempts at classification. But we must not
omit to notice the system of LINN&US, who threw a new light on
every department of Natural History?®.

In his primary division of animals LINNEUS was a fol-
lower of ARISTOTLE: he named however those animals which
ARISTOTLE called bloodless, white-blooded : whilst of the rest the
blood is red. The basis of his further division is taken from the
Circulation of the Blood. Here follows a sketch of his system.

Heart with 2 ventricles and { viviparous...... I. Mammalia.
2 auricles ; warm, red blood t oviparous ...... II. Birds.

Heart with 1 ventricle and . withlungs .. ... II1. Amphidia.
1 auricle ; cold, red blood { with gills ...... IV. Fishes.

Heart with 1 ventricle, no { with antenne. ... V. Insects.
auricle ; cold, white blood U with tentacula ... VI. Worma.

! ¢ Divisio naturalis animalium ab interna structura indicatur.” System. Natur.
Tom. 1. p. 19. Ed. x11.

3 CaroLUS LINNZEUS, born at Stenbrohult in Southern Sweden, 1707, died 17;8.
Comp. on his momentous life RICHARD PULTENEY, A general view of the Writings of
Linneus, mnd edit. London, 1781. D. H. S1ovER'S Leben des Ritters Carl von Linneé,
2 Thle. 8. Hamburg, 1793. Egenhindiga Anteckningar af CABL LINNEUS om sig
yjelf, med anmerkningar och tilliy. Upsala, 1823. 4to. (this is translated into German :
C. voN LINNE iber #ich selbat, &c.) The first edition of hin Systema Nature appeared

5 L B R ——c = — - - — R
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Thus LINN£EUS adopts six classes, of which the differences,
though founded on internal structure, have still reference to the
fanction of a part which is by no means common to all animals,
The number of LiNN£US’ Insects and Worms that have no heart
at all, is in fact at least as great as the number of those in which
it is present. The so-called Zoophytes, and the Intestinal Worms,
have no heart: in many animals vessels are already present before
a heart can be found: insects which undergo metamorphosis have
only a doubtful rudiment of a heart (the so-called dorsal vessel).
The physiological importance of the heart is consequently not of
that kind that it should be considered indispensable in the animal
economy, as appears to be tacitly assumed in this arrangement.
Moreover, in Amphibia the heart is provided not with one auricle
only, but with two, and many of the Worms have not merely a
ventricle, but also an auricle. Still the first four classes are so
truly characterised and so firmly founded in nature, that we may
well wonder that they were not in all times recognised, and not
earlier formed. That clear and accurate insight which charms
every one, and that simplicity to which all flatter themselves they
can attain in their own province, are the true characteristics of
genius. LINNZEUS was less happy in his two last classes, as we
will shew more particularly. Moreover, it is not commendable
that the division is foundéd upon a single organ or system of
organs, as, for instance, those of circulation. In this way, indeed,
artificial divisions may be obtained, but not a natural method.
(See above, p. 29.)

The arrangement of LINNEUS, in these last times, has under-
gone various alterations, when men began, after the example of
CAMPER, PALLAS, PoLl, and others, to investigate the internal struc-
ture of animals: in which investigation CUVIER!, the first anato-
mist of our age, by his incomparable achievements was especially

at Leyden in large folio in 1735: it consists of three tables, each containing one of the
three kingdoms of nature with some notices appended. He begins with the Mineral
Kingdom and ends with the Animal Kingdom.

1 GEoRGE LroPoLp CHRETIEN FREDERIC DAGOBERT CUVIER, b. at Montbéliard
24 Aug. 1769, d. at Paris 13 May 1832. See my biography of this celebrated contem-
porary in the Bijdragen tot de Natuurkundige Wetenschappen, vitgeg door H. C.
vaN HavLL, W, VRoLick, en G. J. MULDER. VII 1832. p. 298—333. Very important
for the history of CUVIER'S education are the letters addressed by him to C. H. PFA¥F,
the friend of his youth, lately published at Kiel by Profeszor BRHN.
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distinguished. CuvIER and LAMARCK at first divided animals
into two large primary classes: those which have an internal
skeleton, and those without a skeleton. They called the first, in
as much as the principal part of the skeleton is the vertebral
column (sce above, p. 24), Vertebrate animals, the last Invertebrate
antmals (Animaux vertébrés et animaux sans vertdbres). Vertebrates
have moreover red blood, whilst the division of Invertebrates have
either no blood or blood that is white. This fact was known to ARris-
TOTLE, who ascribed a spine to all animals that have blood!. Having
made these great divisions, they adopted four classes of vertebrate
animals, the same as those already established by LiINN&US, except
that they called his amphibia Reptiles, or creeping animals, a worse
appellation. But the number of classes of invertebrate animals has
so greatly increased that instead of the two classes, Insects and
Worms, first five3, and afterwards by LAMARCKS, twelve classes,
were adopted. .

It would carry us too far away to discuss particularly all these
divisions, and the modifications which were introduced into them.
It is sufficient for our purpose to remark, that attention was now
no longer directed to one organ, or one system of organs, but
to the whole organisation. We propose to follow in our work
CuvIER'S last arrangement with some modifications, but in a
reversed order: whilst he descends from man to the less perfect
animals, we, after the example of LAMARCK and others, will begin
with the least perfect animals, and ascending gradually to the
more composite, will conclude with man. This course is the
most advantageous for Physiology. If we would understand the
physiological value of an organ, we must investigate its gradual
development.

CUVIER, in his latest works, has followed a general division of
the animal kingdom, which takes the place of the two great
primary classes of Vertebrate and Invertebrate animalsé. He per-

1 Ndrra 74 {Ba, Sca &aud dorw, Exe pdxw § borddn, 4§ dxavfddy. Hist. Anim.
Lib. 1. cap. 7.

? See G. CuviEB, Tableau élémentaire de UHistoire naturelle des Animaux. 8vo.
Paris, an. 6 (1793). ’

3 DE LAMARCK, Hist. Nat. des Animaux sans vertébres. 8vo. vir. Tom. Paris, 1815
—18232.

4 Sur un nouveau rapprochment @ établir les classes qui composent le Régne animal ;
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ceived that the invertebrate division had only negative charac-
ters: these animals so greatly differ amongst themselves, that in
order to say any thing precise of their organisation, they must be
spoken of specially as Soft Animals, Insects, or Zoophytes. He
adopted, therefore, in the place of the division of invertebrate ani-
mals three others, and thus divided the whole animal kingdom into
four large groups, whose characters we here subjoin.

L

I1I.

1I1.

Vertebrate Antmals (Animalia vertebrata). The central parts
of the nervous system, the spinal cord and the brain, in these
animals lie on the dorsal surface, in a bony or cartilaginous
cavity formed by the vertebral column, of which the more
developed anterior portion is called the skull. The limbs,
when present, are never more than four in number. The
muscles cover the bones, and are inserted into them. The
mouth has two jaws placed horizontally.

Molluscs (Animalia mollusca). The central parts of the ner-
vous system consist of ganglia, of which usually one, that
from which the nerves of sense arise, lies above the ceso-
phagus, whilst the rest are differently distributed on the
abdominal surface. This nervous system lies in the same
cavity with the viscera, enclosed by the soft skin into which
the muscles are inserted.

Articulates (Animalia articulata). The central parts of the
nervous system consist of ganglia, of which one lies in the
head above the cesophagus: the rest in a row in the middle
of the body, on the abdominal surface, and are connected by
two nervous cords. The covering of the body is divided
into rings, and has different degrees of hardness : the muscles
are placed within these rings, and are affixed to them.
When limbs or feet are present, they are usually six, fre-
quently more: when the mouth is armed with jaws, they are
placed sideways, and arranged in pairs.

IV. Radiates (Animalia radiata). A special nervous system is

not always present: when found, it appears as a ring, near
the mouth, surrounding the beginning of the intestine,

Ann. du Museum XIX. 1813, p. 73—84. Afterwards in his classical work entitled,
Le Regne animal distribué d'aprés son organisation, 1v. vol. 8vo. Paris, 1817, (and 2nd
edition v. vol. Paris, 1829, 1830).

VOL. I. 3
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and from this ring the nerves proceed, like rays, to the
periphery of the body. The entire body presents a radiant
form, for the similar parts are not arranged, as in the Articu- -
lates, behind one another in rings, but beside one another in
a plane. When muscles are present, they are attached to
the external, sometimes calcareous, covering of the body.

Let it not be imagined that this modification is insignificant :
and that the invertebrate animals might very properly be opposed
to the great division of vertebrate animals, and be afterwards split
up into three sub-divisions. Such symmetrical separations are
usually deceptive, and can only be of real service when the two
groups are of equal rank, and are distinguished by positive charac-
ters. Beyond doubt, all natural bodies, for instance, are either
Animals or Non-animals: but who, on that account, would think
of separating these bodies into an Animal Kingdom, and a Non-
animal Kingdom? and the Non-animals again into Plants and
Minerals ?  Of like value was, in my opinion, the separation of the
Animal Kingdom into Vertebrate Animals and Invertebrate Ani-
mals: the latter division meaning only  other than vertebrate
animals;” it is an indefinite appendage to a defined group, and
contains no general idea that can be contrasted with anotker general
idea.

But what is especially to be attended to in these four great
divisions of the animal kingdom is this: that they are not so much
distinguished by greater or less perfection of organisation, as by
general form, and by the manner in which the parts respectively
are related to one another. A great variety of tissues, of organs
and of subordinate parts, makes the organisation more complicated
or perfect; but that must be distinguished from the general form,
from the plan of the organisation. CuVIER did not overlook this
truth: and even the name of Fundamental Forms ( Types), which he
is careful to use for these four great divisions, indicates the guiding
idea which led him to adopt them. In each type there is a gradual
rise and fall of organisation : we descend, says Cuvier, in the type
of the Molluscs, from the sepia to the oyster, as in that of the verte-
brates, from man to the fish. But it must not be overlooked, that
CuviEer did not always sufficiently distinguish the two ideas (the
Type and the Perfection of organisation), and to this it is to be
ascribed that his division of radiates comprises many animals which
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are not radiant, but are placed in this type on account of the
imperfection of their organisation alone.

It is to VON BAER especially that we are indebted for a clear
insight into this distinction’. He considers. the classes as sub-
divisions of the fundamental form or type, which differ in respect of
the higher or lower grade of organisation. We may conceive the
matter differently, thus: that every animal class is determined by
two factors, of which one is the type of organisation, the other the
perfectness of structure. The highest perfectness is in general
linked to the type of the vertebrates: yet how imperfect, how poor
(if T may use the term) the organisation may be, even in a verte-
brate animal, the anatomical investigation of amphiozus lanceolutus
in recent times has taught us. That this little fish is in complexity
of organisation far surpassed by many insects and molluscs, cannot,
on unprejudiced examination, be denied.

In the arrangement, therefore, of classes, we shall lay down as
our basis this idea of type of organisation, and shall thus avoid
separating that which is connected by natural transitions. We
begin with the Radiata, because in this type organisation stands on
the lowest grade, and even the most perfectly organised radiates
are surpassed by a great, nay the greatest, number of Annulates
and Molluscs in complexity of organisation, variety of functions,
and multifarious enjoyment of life. Whether, after these, we pro-
ceed with the Annulata or the Mollusca, is in a certain sense indif-
ferent. Nature has not formed the creatures in a single ascending
rank. Were this the case, then would a single type necessarily
prevail in them all: yet even in the divisions (classes, orders and
families) belonging to a single type, we are not able to discover
such a simple ascent of organisation. The most perfect fish is not,
by proximate affinity, joined on to the least perfect of the reptiles:
nor the most composite bird to the most imperfect mammal. It
was a pleasing dream of the amiable BONNET?, that all creatures

1 Beitrige zur Keniniss der niedern Thiere, von Dr. K. A. v. BAER, Nov. Act. Cees.
L. C. Nat. Curios. Vol. xu1. P. 11. 1827. 8. 523—762, especially 8. 739—759; Ueber
Entwickelungsgeschichte der Thiere. Beobachtung und Reflexion. 4°. 1. Konigsberg, 1828.
8. 207—219. In France also similar ideas were afterwards advanced by MILNE
EpwaRDS. See ex. gr. his remarks in the new edition of LAMARCK: Histoire Nat. des
Ani. s. vert. 1. Paris, 1835, pp. 335—337, revised by him and DEsHAYES.

2 Contemplation de la Nature. (Fuvres d'Hist. Naturelle et de Philosophie de CH.
BoNNET. Tome vi1. Neufchatel, 1781, 8vo. pp. 51—55, and other places.
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form an unbroken chain; that without any sudden leaps, all hang
together by insensible transitions. But the breaks in the chain
have not been filled up by later observation, rather have new and
previously unrecognised deviations from it been discovered. It is
not a ladder with uniformly ascending rounds, but rather a net
which may afford us a conception of the multifarious connexions
and the various affinities according to which nature has arranged
her products.

We have already remarked that the vertebrate animals ascend
to the highest grade of perfection of organisation : of them, there-
fore, we may properly consider the different classes last.

In treating of the Animal Kingdom we shall not make use of
CuvIER's distribution of it into four divisions, further than as a
guiding idea. The Infusories (exclusive of the Rotatories and
others, which were joined to them on account of their minuteness
alone) appear to form a distinct group, or at least do not indicate
the radiating form by which Polyps and others of the lower animals
are distinguished. 'We make, therefore, for these simplest animal
existences a distinct Division, naming them, after the example of
other authors, Protozoa. Their form is round or oblong, often not
rigorously determined, but variable during lifel.

1 Five great divisions of the animal kingdom might be established, and named:
Protozoa, Actinozoa, Ectinozoa, Malacozoa, Spondylozoa. We are too indifferent to the
introduction of new names to propose these except in a note. Under Ectinazoa (from
éxrelvw, extendo) we understand those animals in whose organisation the elongated type
prevails: they nearly agree with the Articulata. The other names have in part been
used already, and require no further explanation.,




CLASS I.
INFUSORIES (INFUSORIA):!

THESE animals are called Infusories?, because they are to be
found in infusions of every kind of organic matter, as well vegetable
as animal. Moreover they live in all stagnant marshy waters, and
even in running waters, salt and fresh.

These animals, which on account of their minute size can only
be discovered, or at all events examined, by means of magnifying
glasses, were unknown to the ancients. Our LEEUWENHOECK first
saw_them in infusions towards the end of the seventeenth century
(1675). After LEEUWENHOECK, many species of these animals
were observed and described in the last century by RoESEL, LEDER-
MUELLER, VON GLEICHEN and others: but more especially O. F.
MUELLER, the Danish naturalist, in a work which appeared after
his death, figured many species, and gave a systematic arrangement
of the class. In the present century, EHRENBERG has contributed
most largely to our knowledge of infusories, and since 1828 has
from time to time published his investigations in the Transactions
of the Berlin Academy of Sciences, and more recently has collected
them into a body in a large illustrated work.

As the discoveries of astronomers allow us to cast a glance into
the illimitable extent of space of the universe, so the eye, artificially
strengthened, affords conviction of the illimitable distribution of

1 The chief works relating to this class are:

O. F. MuELLER, Animalcula tnfusoria fluviatilia e marina. Haunis, 1786. 4to.
The Plates are copied in the Encyclopédie méthodique.

C. G. EBRENBERG, Die Infusionsthierchen, als vollkommene Organismen. Nebst cinem
Atlas von G4 colorirten Kupfertafeln, Leipzig, 1838 folio. (G. VALENTIN gave in his
Repertorium fir Anat. und Physiol. 1v. Bd. Jahrgang, 1839, a detailed abstract of
this work, containing the characters of all the genera and speeies. s. 136—181.)

Histoire naturelle des Zoophytes. Infusoires, comprenant la Physiologie et la Classifi-
cation de ces Animauz, par F. DuJaARDIN, Paris, 1841. 8vo.

Die Infusionsthiere auf shre Entwickelungsgeschichte unt ks von DR FRIEDRICH
STEIN, mit 6 Kupfertafeln. Leipzig, 1854. 4to.

? First by LEDERMUELLER, according to EHRENBERG.
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life in the direction of the smallest space. There are infusories
(monads) having a mean diameter of wg... 55 of a line, which yet
live so closely together, that the intervening space scarcely exceeds
their diameter; a single drop of water measuring a cubic line, if
only one-fourth of its space were filled with such animals, would
still contain 500 millions of them.

This minuteness has misled some authors to designate infusories
as microscopic animals. We cannot allow to this appellation a
preference to that of infusories : magnitude ought not to supply the
character of a class of the animal kingdom, or a ground of division.
By such ap appellation, the union of diminutive species of higher
classes of animals with infusories, often practised by older authors,
would be justified.

In determining what is to be understood by infusories, we must
look to the whole of their organisation: it requires not many words
to shew that the investigation of the organisation of creatures so
minute has difficulties to contend with, which even the best optical
expedients of our time have only partially removed. For, although
every species of infusories be not so small as to escape the naked
eye, yet even these are not bigger than two or three millimeters?,
Of the minute animals that are usually comprehended under the
term infusories, EHRENBERG'S investigations led him to distinguish
two classes, which he named Polygastrica and Rotatoria®. The
incontestably greater complexity of structure in the last, the sym-
metry of their form and their resemblance to the type of the Articu-
lata, suggested to us, as early as 1834, the propriety of separating
them entirely from the others—a proceeding now approved of by
almost all zoologists.

Consequently, we comprise in the class which now occupies us
only those animals which EHRENBERG calls Polygastrica’. We
have not, however, adopted that name, for it rests on the opinion
that the cavities observable in the interior of these animals are
stomachs, which is doubted by many writers: but even if that were
admitted, numbers remain in which no such stomachal cavities are
to be seen. The class, thus limited, contains animals of very simple

1 A millimeter is about half a line, or ;. of an English inch.
3 For the literature vid. SIEBOLD and STANNIUS, Lehrd. der vergleich. Anatomie, 1.
Abtheilung. Berlin. 1845. 8vo. 8. 7.
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structure. Some, in which no oral! aperture can be found, must
receive nutriment by means of absorption through the external
surface alone. Others have a mouth, usually surrounded by cilia,
by the motion of which a current is produced in the water, carrying
the food which it may contain to the mouth. The subsequent
transmission of nutriment throughout the body is effected in spaces
of a vesicular form—which contract again when their contents have
been expelled : they are pushed on by others that have more lately
come into view, and have motions that cannot be reconciled with
the notion that they possess proper walls. We must rather suppose
therefore that these vesicular spaces are excavations in the gelatinous
tissue of the body. The undigested portion of the food is, in many
of these creatures, cast off by another aperture® of the body: in
others it escapes through the same opening by which it was received.

Special organs of Respiration have not been recognised. The
external surface of the body appears to be the seat of that function.
Still less are there any blood-vessels: perhaps those spaces, which
in many species are seen to contract and expand, and which are
various in form and number, may serve for moving and transmitting
the nutrient fluid which supplies the place of the blood3.

Although no muscular fibres4 are present, these animals possess
the power of motion in a great degree. Some move slowly, others
very nimbly. As organs of motion the greater number have cilia.
In some are produced by contraction all sorts of changes in the

! [SrmN considers all ciliated infusories without a mouth to be larval or embryotic
forms of other creatures. Die Infusionsth. 8. 181.]

3 [According to STEIN there is no ready-formed anal opening in any infusory. In
those families which do not reject their excrement by the mouth, it is forcibly pressed
through the integument of a determinate region of the body, more or less extensive, and
not sharply defined. After the exclusion, the rupture is completely closed again. It
is allowable, therefore, to speak of an anal region, not of an anal aperture. Die Infu-
sionsthiere. p. 24.]

3 EHRENBERG holds these contractile spaces, or vesicles (1), to be vesicule seminales.
The testiculus is with him a structure whose connexion with these vesicles he has not
demonstrated, and which v. SIEBOLD regards as a nucleus, whilst he compares the
entire infusory to an organic cell

4 In the hollow pedicle of Vorticella, and other similar genera, there is a longitudinal
muscle which by its contraction effects the spiral retraction of this part. EHRENB. Die
Infusionsth. s. 270. [CZERMACK denies that the contractile streak in the canal of the
stem is a muscle : see SixBoLD and KGLLIKER'S Zeitschrift fir wissenschafiliche Zoolo-
gie, IV. 442. Also see STEIN, op. cit. p. 81.] -
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form of the body and of the short digitiform elongations, by means
of which they move: others again have filiform, branching append-
ages, that can be drawn in and out. There is no doubt that these
motions are to be ascribed to an internal power: they have alto-
gether the character of volition, for the creatures sometimes retard
their motions, or suddenly stop and again as suddenly swim quickly
away. Infusories make no distinction of day and night: they are
incessantly in motion, and no indication of sleep can be detected!.

Coloured (red) spots have been supposed to be eyes, without
any particular proof: but neither a nervous system nor any distinct
organ of sense is to be found.

The multiplication of these animals is by spontaneous fission of
the body, generally in the direction of the length. In this way
they can increase incredibly in a short time. In a very few multi-
plication by buds has also been observeds.

! EHRENBERG, Die Infusionsthierchen, 8. 529.

3 Ex. gr. in Vorticella (early observed by SPALLANZANT), see ERRENB. op. cit. Tab.
xxv. fig. 111. 2; in Epistylis, &c.

[Besides the multiplication of infusories by longitudinal and transverse fission, and
that by external gems, other modes have been brought to light by the labours of Conn
and STEIN. They are forms of the encysting-process, which STEIN sees reason to believe
to be common to all true infusories. Colpoda cucullus does not undergo fission, but
becomes enclosed in a cyst, which in all cases is the secretion of the animal’s surface.
Within this it multiplies by successive division, so that a progeny usually four in
number, occasionally eight, arises. Each of these is a special cyst, with its own
external membrane. The original cyst bursts, and the special cysts repeat the same
process, often several times, until at length the content of each special cyst escapes
through the ruptured external membrane as young Colpode. STEIN, op. cit. pp. 15—
25. Tab. n1. fig. 1—31.

In Vorticellines (besides the generation by buds or germs, and by longitudinal fission),
the animal, becoming encysted, is changed into a spherical mass, in which none of the
original organs can be perceived except the ribbon-shaped nucleus, and a clear space,
which, however, does not pulsate. Proceeses are sent through the thin covering at the
upper exremity, and the form becomes some one of ERRENBERG'S A cinete, according to
the different genera, as Podophrya or Actinophrys. The nucleus, or rather part of it,
is then transformed into an internal embryo that rotates actively, and closely resembles
the germ-progeny of a young Vorticelline of the same species. This procees is frequently
repeated in the same Acinets. The progeny may either encyst itself anew, and go
through the same process, or may at once secrete a pedicle, and become an ordinary
Vorticelline of the species. .

Such is the proceas in a young Vorticelline. In a full-grown large one it is different.
Here the encysted body is transformed into a homogeneous mass, the nucleus falls down
into & number (more than thirty) of disci-form bodies, which derive nutriment from a
portion of the liquefied substance of the mother-cyst : another portion of the maternal
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If these animals are not propagated by means of eggs, then
neither can they have come into being from eggs, and the general
law that all that lives proceeds from an egg (omne vivum ex ovo)
does not apply in this case: a wider meaning, then, than the ordi-
nary one, must be given to the word egg, which denotes a part
that requires impregnation before it can be developed, and contains
a yolk with a germ-vesicle surrounded by an external covering.
To explain the origin of these creatures in infusions, if equivocal
generation be denied, nothing remains but to suppose that the air
conveys infusories as it does minute particles of dust, and that the
organic matter, which served for the infusion, favoured merely as an
abundant nutriment the multiplication of the creatures!. The
advocates of equivocal generation have not been able to deny the
possibility of this explanation: and that possibility destroys the
force of all their proofs and argumentations: especially when it is
remembered that no space can be so perfectly closed that air cannot
penetrate it, and that even boiling does not destroy every kind of
infusory : for their opponents themselves could not absolutely deny
that infusories were found in boiled infusions which were stopped?.
Indeed the constancy of form in the species, which had been over-
looked by earlier observers in their experiments, or not understood,
is irreconcileable with the view that these animal forms are produced
by external forces as a mere sport of chance: but it is not by any

substance assumes a gelatinous form in which the embryos swim, and by which they
are surrounded when the cyst in burst. When this substance has been dissolved in
the surrounding water they swim freely away, and change the monad form for the
vorticelline. STEIN, op. cit. pp. 50—64 and p. 146. Tab. 111. fig. 33—41. Also vid. Conn,
Zeitschrift fur Wiss. Zool. 111. 8. 260—279. Tab. viI. fig. 1—12.]

1 [It is well known that Infusories are conveyed by the air: EARENBERG found them
in the dust borne by the trade-wind: STEIN discovered cysts of Colpoda, of Philodina
roseola, and of Macrobiotus Hufelandii, on the terminal twigs of beech-trees that grew
2000 feet above the level of the sea. Philodina roseola is the rotifer which gives the red
colour to snow. Vid. STEIN, op. cit. p. 35. He quotes RACHENHORST'S assertion that
if a slip of glass be moistened by the breath, and moved about in the confined space of
an apartment, infusories may be seen upon it. SCEMIDT'S Jahr-biicker, 1850, Bd. LxvIIL,
n. 383.]

3 [The experiments of SCHWANN, PoGGENDORF¥'S8 Annalen, Bd. XLI. 8. 184, and of
HeLuBoLTz, MUELLER'S Archiv, 1843, 8. 453, have satisfactorily shown that an infusion
boiled so long as to kill any germs previously existing in it, is never visited by infuso-
ries if only such atmospheric air be allowed access as has passed through a red-hot tube,
or sulphuric acid, or caustic potass.]
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means necessary to connect such a conception as this with the term
equivocal gemeration. As long as it is not pretended by this term
to afford an explanation, but only to indicate that there are some
animal and vegetable species that arise not from eggs, but, i a
way that we are unable to explain, from the decomposition of organic
matter, so long do we believe that the expression cannot at present
be dispensed with in Physiology!. The formation of Infusories is
no primary production of organic matter?. Their immediate origin
from the organic matter of Infusions has never, as we believe, been
observed at the very instant of its occurrence, and probably never
will be. Even in the development from the egg we never see the
forming, but only the thing already formed. In the case of the
intestinal worms?® the same obscurity recurs, and the difficulty of
applying the proposition that all living creatures come from eggs is
but too obvious from the very constrained and improbable explana-
tions which have been resorted to. The reason why organisable
matter assumes those determinate forms that are distinguished as
genera and species, is altogether unknown: and Physiology is, in
the same degree, unable to explain how it is that in a complexly
organised creature developed from cells, in one part muscular fibre
should arise, in another nerves, and cartilage in another.

The knowledge which we possess of the geographical distribu-
tion of Infusories is due to the investigations of EHRENBERG. His
travels in Asia and in Africa have taught us that in different coun-
tries different species, nay different genera of these animals are
found. The species which have the widest geographical distribu-
tion in the northern hemisphere are Monas termo, Uvella glaucoma,

1 Vide note 3, page 40.

3 « Es giebt keine Erfahrung, die fiir eine Entstehung lebender Korper aus Stoffen der
leblosen Natur spriche.” G. R. TREVIRANUS, Biologie, 11. 8. 266. In this work may be
found a full account of the earlier observations on this subject, to which the author has
added many investigations of his own, s. 264— 353. Although more than forty years
have since elapsed, the labours of TREVIEANUS on this point still retain a great value.
As to the green matter of PRIESTLEY, in which transformations of infusories are sup-
posed to occur, this is not exclusively of a vegetable nature, but consists, according to
the exact investigations of later enquirers, of a collection of dead, and in part still living
Infusories, Chlamidomas pulvisculus (EHRENB. L. 1. p. 64), Euglena viridis (EHRENB.
p. 110), &c.

3 [The presence of Entozoa in situations where it was thought impossible they could
be introduced from without is now explained : vid. notes on that class.]
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Paramacium chrysalis, Colpoda cucullus: the last appears to occur
everywhere (Cosmopolite). EHRENBERG found Monas termo both
in stagnant water at the Red Sea, and in spring-water on Mount
Sinai. Colpoda cucullus is one of the most constant animals in
artificial Infusions, and was formerly observed by LEEUWENHOECK
in Infusions of pepper.

APPENDIX
TO THE CLASS OF INFUSORIES.

ON (THE BS0-CALLED) SEMINAL ANITMALCULES.
(Spermatozoa.)

Von BAER first (1827) introduced the name Spermatozoa (Nov.
Act. Acad. Cees. Leop. Car.Vol. X111) : earlier names, as antmalia
spermatica, Cercarta seminis, &c. have merely an historical value.

The bodies, for the most part filiform, which have been observed
in the fecundating fluid of animals of almost every class, have as
microscopic creatures been ranked with Infusories: other writers
class them with the Entozoa, a proceeding which can only be justi-
fied in a degree by the locality where they occur; while, on the
other hand, it has introduced several wrong views. An independ-
ent organisation, in virtue of which they might be considered as
real antmals, has not been discovered. The cause of their motion
is altogether enigmatical..

LEEUWENHOECK, the discoverer of the Infusories, was the first
also who made observations upon these small corpuscles that in
appearance perform voluntary motion in male spermatic fluid.
Their discovery is due to a medical student, named Ham, who an-
nounced them to LERUWENHOECK in August, 1677 (Phil. Trans.
1678, No. 142 ; comp. Letter 113 in the Sevende Verfolg der Brie-
ven, 1702, p. 65.. ., or in the Latin edition, Continuatio Arcanorum
Nature, Operum Tomo 11 p. 60 sqq.) LEEUWENHOECK named
these bodies animals, and observed them consecutively in different
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species of various classes of animals. It was his opinion that they
formed the embryo, and that the female’s share in the work of pro-
pagation was gimply the reception and nutrition of the male pro-
duct. This view of LEEUWENHOECK'S as to the office of sperma-
tozoa in propagation was afterwards entirely rejected : until, in our
own century, DuMas maintained that they form in animals the
foundation of the nervous system (the brain and spinal cord): to
which view he was led by a certain resemblance of the first rudi-
ment of the embryo (the so-called primitive streak) to a spermato-
zoon (Dict. Classique d Histoire naturelle, T. v 1825. p. 221,
article Génération, Annales des Sc. nat. x11. 1827. p. 443-454).
But it is not founded on observation, and is moreover sufficiently
refuted by the fact that some animals have spermatozoa closely
resembling those of mammals, whilst their nervous system has a
totally different form from theirs.

According to WAGNER'S investigations, these active molecules are
formed in cells, singly ‘or in bundles: from which, on bursting of
the cell-wall, they are set free. In insects they are found as fine
threads without a head, or thicker portion: but in most other
creatures they consist of a thicker part, the head, and a very fine
thread, or tail The head is, in different animals, of a different
shape. ]

[The spermatozoon of the Batrachia has an extremely fine mem-
brane attached to its tail in the direction of its axis and throughout
its whole length by one of the sides, the other being free and wavy.
Thus a delicate undulating border is formed. It was discovered by
Awmicr and rightly described by him, and afterwards by Pourer. By
others it was mistaken for a thread surrounding the tail with a loose
spiral coil. Vid. J. N. CzerMAK, Zeitsch. f. wissensch. zool. B. IL
350-355, also voN SieBoLD, ibid. pp. 356-364.]

The different memoirs and treatises upon this subject with whose history, as
EHRENBERG 8ays, whole volumes might be filled, are not noticed by us
.that we may not incur a diffuseness unsuitable to the limits of this manual.
R. WAGNER'S Lehrbuck der speziellen Zoologie, 2t Auflage, Leipsig, 1843,
8vo, 8. 10—30 may be consulted with advantage. It gives a full account of
the most important discoveries of the author and of other contemporary
observers. [This work has been translated into English by Dr Willis,
Comp. the later work of R. WAGNEE and R. LEUCKART, Aricle Semen in
Topp's Cyclop. of Anat. and Physiol. Vol. Iv. p. 849.]




SYSTEMATIC

ARRANGEMENT OF INFUSORIES.

CLASS L
INFUSORIA.

Microscoric animalcules, often of mutable form, without
nervous system and vessels, mostly with internal globose cavities,
moving by means of vibratile cilia, or exsertile processes, without
true articulated feet.

From a definition all that is uncertain and hypothetical must be
excluded as far as possible. Hence we do not call the internal cavities,
which are seen in most Infusories, stomachs. Our class, limited
as above, contains several of the Polypes gelatinaux of CuUVIER,
and agrees with the Polygastrica of EHRENBERG. Many genera, as
Bacillaria, Navicula, Closteriwm, are omitted, because it is highly
probable that they belong, as many writers have admitted, to the
vegetable kingdom. '

OrpEr L. Simplicissima.

Naked, extremely minute, external organs none, form persistent.

Family I.  Vibrionide. Body filiform.

Vibrio MUELL. (exclusive of many specles.) Genera: Bacterium,
Vibrio, Spirillum EHRENB.

Sp. Vibrio linecola MuzLL., EHRENB. (and Monas termo MUELL. 1) MUELLER,
Infus. Tab. v1. fig. 1 ; EHRENBERG, [nfusionsthierchen. Tab. v. fig. 4; in
different infusions, &c.

OrDER II.  Rkizopoda DUIARD. (Pseudopoda EHRENB. in part).

Animalcules with mutable form, moving by means of multiform
exsertile processes, without vibratile cilia or other external organs.
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Family II. Amabea. Animalcules naked, emitting and retract-
ing irregular, mutable lobes by continuous motion.
Amaeba EHRENB. (Proteus MUELL.)

Sp. Ameba difiwens EARENB., Volrox Chaos L., Proteus difluens MUELL. ;
RoESEL, Ins. 11I. Tab. c1. fig. A—1T ;! MUELL,, Jnfus. Tab. 11. fig. 1...12;
EnRENB., Infusionsth. Tab. viir. fig. xii. A gelatinous mass, of rounded
form, if the entire animal contracts itself on disturbance of the water;
when the water becomes quite at rest the body extends itself variously
into lobes and processes, which are drawn in again. ROESEL observed
these parts to be even torn asunder by extension, so that there arose two
animals (Propagation by spontaneous division). The name Proteus had
been previously given (by LAURENTI) to a genus of Reptiles, and was on
that account changed into Amiba? by BoRrY, and into Amaba by EHREN-
BERG. [Perhaps Amaba is a temporary state of other forms, as of the
shelled Rhizopods, &c. Vid. LIXBERKURHN, in MUELLER'S Archiv. 1854,
8. 17, and CoBN in SizBoLD and KOELLIKER'S, Zeitsch f. Wissenschaft. Zool.
Bd. 1v. 8. 262.]

Family ITI. Arcellina. Animalcules enclosed in a membranous
lorica or calcareous test, partly exsertile from their covering, and
emitting processes sometimes filiform and branched.

They are small calcareous forms (shells) divided into cells, found
in sea-sand and in a fossil state in the Chalk-formation, and espe-
cially in the coarse tertiary limestone. These miscroscopic crea-
tures occur in incredible numbers, 6000 of them having been
counted in an ounce of sand from the Adriatic sea, whilst an
ounce from the shore of the Antilles contains, by computation, near
four millions. They were investigated at the end of the last cen-
tury by SoLpawi, and in the present by FicHTEL and MoLt, and
afterwards especially by D'OrBIGNY, who defined more than 1600
species of them. Until within a few years these bodies were refer-
red to the Molluscous Division, genus Nautilus L. (Cephalopoda,
vid. the first edition of this Manual, 1 pp. 107, 108). Recent
observations, however, consign these Polythalamia or Cellulacea to
a much lower position, near the genus Proteus of Mueller. Although
D’ORBIGNY has been satisfied by the investigations of DuJARDIN
that these animals do not belong to the Molluscs, he still believes
that they ought to be considered as a distinct class of the animal
kingdom (standing between the Polyps and Echinoderms), and
calls them Foramintfera, the same name under which he formerly

1 BorY DE St VINCENT and DUJARDIN refer these figures to another species, sup-
posed to differ from Proteus difluens by its greater size.
3 Dictionn. cluss. & Hist. natur. 1. 1822, p. 261.
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described them as Molluscs. From the end of the last oell of the
shell by one or more openings, or from numerous pores on the sur-
face of the shell, thin contractile threads are extended which serve
for motion. [On dissolving the calcareous matter from the shell of
living species, there always remains an organic base of the exact

* form of the shell with all its pores and passages. This is a secre-
tion effected by the contained animal mass. ScrHULTZE'] EHREN-
BERG thinks that these animals are allied to the Bryozoa (the so-
called Polyps of Flustra, &c.); his principal reasons against their
arrangement in the class of the Infusories are, that they have no
polygastric intestinal canal, and that there is no other instance of
calcareous shells amongst Infusories.

On this division compare, amongst other works ; D’ORBIGNY, Tableau
methodique de la Classe des Cephalopodes, Ann. des Sc. nat. premidre Série.
Tom. VII. 1826. p. 245—315. PL 10—17.

DuJARBDIN, Observations nouvelles sur les Céphalopodes microscopiques.
Ann. des Sci. nat., seconde Série. Tom. I11. 1835. Zoologie, p. 108, 109 ; and
Recherches sur les Organismes inférieurs. . Sur la Gromia oviformis et sur
les Rhizopodes en général. ibid. Tom. IV. Zoologie, p. 343—352. PL 9.

EHRENBERG, Ucbst dic Bildung der Kreidefelsen u. des Kreidemergels durch
unsichtbare Organismen. Abhandl. der kimiglich. Akademie der Wissensch.
24 Berin. Aus dem Jahre 1838. 8. 50—147. Also, Ueber noch schr
zahlreich lebende Thierarten der Kreidebildung und den Organismus der
Polythalamien, &c. Aus dem Jakhre 1839. 8. 81— 174, especially s. 106—110.

A. D’OrBIGNY, Article Foraminiferes, Dictionnaire universel ' Hist, nat.
par CH. D'ORBIGNY, Tom. V. 1845, p. 662—671.

CLARK, On recent Foramiifera, Ann. of Nat. Hist. Sec. Series, 1850,
Vol. V. p. 161—171.

CARPENTER, Microscopic Structure of Nummulina, &c. Jotrnal of the
Geol. Soc. of London, 18s0.

WILLIAMSON, On the minute structure of calcarecous shells, &c. Trans,
Microsc. Society of London, Vol. III. 1851, and Quarterly Journ. of
Microsc. Science, 1853, No. IV. p. 87.

EHRENBERG, Das wirken des unsichtbaren keinen Lebens auf der Erde,
1854, Tab. xix—xxx11. Leipsig, 1854.

Max, S16MUND ScHULTZE, Ueber den Organismus der Polythal. &c.
mit 7 duminirten Tafeln, fol. Leipzig, 1854.

On Noctiluca miliaris, which appears to belong to this division, though
it does not emit expansions externally but has a moveable appendage
attached, see QUATREFAGES Ann. des sc. nat. sec. Série Zool. xIV. p. 226~
235 PL. 5, KROHN in Archiv f. Naturgesch. 1853 8. 77—81, Taf. 3, fig. 2.
It is a chief cause of the phosphorescence in sea-water.

To this family belong also some fresh-water species.

! ScHULTZE, op. cit. p. 7.
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A. Body simple (Monostegia D’ORB.)
- * Lorica membranous or horny.
Arcella Enrens. Lorica scutellate, globose, or hemispherical,
sometimes angulate, open beneath: the animal emitting processes
variable, plane, obtuse, through the aperture.

These animals live in fresh water. See Figures in EHBENBERG'S [n-
fusionsthierchen, Tab. IX. fig. v—vin ; DuJarD, Infus. PL 1. fig. 3—s.

Difflugia LecLERC. Lorica globose or oval (sometimes sub-
spiral ?), emitting from the terminal aperture processes of the animal
variable, multifidous.

LECLERC first discovered these forms (1815) ; see Note sur la Diflugie,
Mém. du Muséum, I1. p. 474—478, PL 17. sp. Diffl. proteiformis, fig. 2. 3;
EHRENB. Infusionsth. Tab..1x. fig. 1. The shell, according to LEcLERC,
is spiral, what later observers did not perceive ; it is covered with minute
grains of sand.—Difl. globulosa DUJARDIN, Ann. des Sc. nak., 2¢ Série.
Tom. VII. 1837. Zoologie, p. 310, 313. Pl 1x, fig. 1.

Gromia DusarD. Lorica globose, membranous, emitting pro-
cesses of the animal variable, slender, of grtat length, from a round
aperture.

Sp. Gromia oviformis DUIARD. Ann. des Sc. nat. 2¢ Serie, Tom. IV. Zoologie,
PL 1x. fig. 1. 2, in salt water, amongst marine plants ;—Gromia furia-
tiis DuJaRrD. ibid. Tom. VIII. Zoologie PL 9. fig. 2 ;—Grom. oviformis
DuJ. ScHULTZE, op. cit. Tab. 1. fig. 1.

** Test calcareous.
Genera : Orbulina, Oolina and Amphorina, D’Ors.!

B. Body composed of several segments. Test calcareous, divided
by septa into cells.

* Cells simple, arranged on an axis, straight, or slightly curved.
(Stechostegia).

Genera : Nodosaria Las. (Sp. Nodosaria lamellosa D'OrR) dnn.
des Sc. nat. 1826, Tom. vir. Tab. x. fig. 4—6.—G@landulina D'Ors.
(Sp. Qlandul. levigata ib. fig. 1-3), Orthocerina, Dentalina D'ORrz.,
Frondicularia DEFR., Lingulina, Rimulina, Vaginulina, Marginu-
lina, Conulina, Pavonina, Webbina D’Ors.

1 Since these small bodies are separated by D'ORBIGNY according to characters
especially derived from the shell, we have thought it sufficient, for the sake of brevity,
to indicate the names of the genera.
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** Cells simple, arranged in a spiral
(Helicostegia).

Genera : Cristellaria Lawm., Flabellina, Robulina D'Ors. (Sp.
Robulina orbicularis D'ORB. 1. 1. Tab. xv. fig. 8, 9), Fusulina Fis-
CHER, Nonionina, Nummulina D’ORB. (Nummulites and Lenticulites
Lan.'), Assilina, Siderolina, Hauerina, Operculina (Sp. Opercul.
complanata D’OrB. 1.1 Tab. x1v. fig. 7-10), Vertebralina D'Ors.,
Polystomella Lam. [Sp. Polyst. strigillata D’ORB. SCHULTZE op. cit.
Tab. 1v. fig. 1], Peneroplis Lam., Dendritina D’Ors. (Sp. Dendr.
arbuscula D'ORB. L. 1. Tab. xv. fig. 6, 7), Spirolina Law., Cyclolina
D'OrB., Lituola Law., Orbiculina Lam. (8p. Orbic. numismalis
DOre. 1. 1 Tab. xvir fig. 8-10), Alveolina D’OrB. (Sp. Alveol.
Quoii D'Ogrn. L. L Tab. xvin. fig. 11-13), Rotalina [Sp. Rotal. veneta,
R. Freyeri ScHULTZE op. cit. Tab. L fig. 1-7], Globigerina, Planor-
bulina, Truncatulina, Anomalina D'ORrB. (Sp. Anom. punctulata
D'Ors. 1. 1L Pl xv. fig. 1), Rosalina D’Ore. (Sp. Rosal. globularis
D'Ore L1 PL xm fig. 1-4), Valvulina, Verneulina, Bulimina,
Uvigerina D'OrB. (Sp. Uvig. pygmea D’'ORs. L. L Tab. x. fig. 8,
9), Pyrulina, Faujasina, Candeina, Chrysalidina, Clavulina D'Ors.
(8p. Clavul. angularis D'Ore. L. 1. PL xm. fig. 7), Gaydryna D’Ors.

*#®  Cells alternating disposed on two axes, and arranged in a spire
(Entomostegia).
Genera: Robertina, Asterigerina, Amphistegina, Heterostegina,
Cassidulina D'ORrB. (Sp. Cassidul. levigata D'Orp. 1. 1. Tab. xv.
fig. 4. 5).

**%* Cells alternating, disposed in two or thice rows, not forming a spire
(Enallostegra).

Genera : Dimorphina, Guitulina, Polymorphina, Virgulina, Bige-
nerina D'ORB. (Sp. Bigen. nodosaria D'OrB. 1. 1. Tab. x1. fig. 9—12),
Gemmulina D'ORrB., Textularia DEFRANCE (Sp. Textul. aciculata
D’Ors. L1 Tab. x1. fig. 1—4), Vulvulina D'Ors. (Sp. Vulvul. capre-
olus D'Ogs. 1. 1. Tab. x1. fig. 5—8), Bolivina, Sagria, Cuneolina,
D’Ors.

1 Phacites, Lenticulites or Lentil-stones. These petrifactions are found in some
localities in such great abundance as to form extensive deposits affording good
building-stones. In Egypt many monuments are constructed of them. Confer BLu-
MENBACH, Abbildungen naturhist. Gegenstinde. No. 40. According to DESHAYES there
is found in most of the stone of which Paris is built as much of Miiola (vid. p. 46) as of
sand-grains—and it may be said, without exaggeration, that Paris is built of Mlioler.
EHRRENBERG, Abhandl. der Akad. zu Berlin, 1838, p. 6s.

VOL. 1. 4
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#4082 Colls simple, clustered round an axis, eack making Ralf a spire
(Agathistegia).

Genera : Uniloculina, Biloculina D'Ors. (Sp. Bilocwl. Bulloides
D'Oms. L L Tab. xvi. fig. 1—3), Fabularia DrrraNce (Sp. Fabul.
discolithes D'ORB. 1. 1. Tab. xvii. Fig. 14-17), Spiroloculina, Trilo-
culina D'ORB. (Sp. Triloc. trigonula D'OrR L L Tab. xvrI. fig. 5-9),
Cruciloculing, Artiloculina, Spheroidina, Quinqueloculina D’Orn
(8p. Quinqueloc. saxorum D’ORB. 1. L. Tab. xvi. fig. 10-14), Adelosina
D'Oze

The last division coincides for the most part with the genus
Miliola LaM. DuJsARDIN has described and figured a living species

of this genus with its capillary processes or extensions under the
name of Miliola vulgaris; Infus. Pl 1 fig. 14.

OrpER III. Atricka.

Animalcules without a distinct mouth, furnished with one or
more flagelliform filaments for motion, form persistent or mutable.

Family IV. Monadina. Body not loricated, gelatinous, pellucid.

Monas MUELL. (exclusive of several species). Body oblong or
round, with a single flagelliform filament.

See figures in EHRENB. Infus. Tab.1. To this genus belong animalcules
of T(:a‘o line, in which the highest magnifying power shews no organisation,
and which even at the present day, with the assistance of the best
microscopes, cannot be otherwise characterised than as punctiform bodies—
the character given by MUELLER to his genus Monas.

Uvella Bory, EHRENB. [Monadines associated in clusters in
form of a mulberry or of grapes revolving in all directions.]

Cercomonas DUJARD., Bodo EHRENB. (in part). Body caudate.

Family V. Cryptomonadina. Body loricated, with a mem-
branous flexible test.

Cryptomonas EHRENB. (Cryptoglena ejusd., with an eye-
point).

Family VI. Volvocina. Several animalcules contained in a com-

mon envelope, or furnished each with its own envelope, which is
confluent into one mass.
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Pandorina Bory (in part), EHRENB. Animal without eye-point
and tail, furnished with a vibrating flagellum, a simple urceolate
lorica, by spontaneous internal division resembling a mulberry.

8p. Pandorina morum, Volvox morum MUELL. Infus. Tab. m. fig. 14—16,
EHRENB., Infusionsth. Tab. 11. fig. 33.

Gontum MUELL. Animals without eye-point and tail, by spon-

taneous division conjoined in a common quadrangular flat envelope.

Sp. Gonium pectorale MUELL. Infus. Tab. xv1. fig. g—11; EHRENB. Tab,

m. fig. 1.
[Synura EaRENB. (Tab. IIL. fig. 9.) an uncertain genus).
Chlamidomonas EHRENB. Animal with eye-point and double

flagellum, without tail, included in an urceolate envelope, either
simple or multiple from spontaneous division within the common
covering.
Sp. Chimidomonas pulvisculus, Monas pulvisculus MUELL. Infus. Tab. 1. fig.
5. 6; EHRENB. Infusionsth. Tab. 111. fig. x: represented by authors as in
part the green matter of PRIESTLEY. These animalcules were long ago
observed by LEEUWERNHOEOK ; see Sevende vervolg der Brieven, 1702. No.
142, P. 402. '

Volvox L. (exclusive of several species) Animalcules with eye-
point and single or double flagellum, included in the surface of
a globular envelope which rolls on its axis: there are often smaller
globules (gemme) within the large one!.

Sp. Volvox globator L., LEEUWENH. Sevende vervoly der Brieven, No. 13213,
p. 156, fig. 2 ; Rogsgr, Ins. 111. Tab. o1. fig. 1-3 ; MUELL. Infus. Tab. 11
fig. 12-13; EBRENB. Infusionsth. Tab. 1v. fig. 1. DuJARDIN, Inf. PL Iv.
fig. 30. Globe-animalcule; a small green globule, as much as § line in
size, and hence visible to the naked eye as a fine grain of sand; in
marshy water. This form was first discovered by LERUWENHOECK. On the
surface of the globule minute warty points are seen ; these are the individual
animalcules or monads of . line. Within the globule smaller globules
are developed,which occasionally rotate within the large one until it
bursts and dies away?.

1 [See F.CoHN'S paper in S1kBoLD and KOELLIKER's Zeitschrift fir wissenschaftlicke
Zoologie, Band 1v. p. 77, &c. for reasons why the Volwocina ought perhaps, as Von
SieBoLD and others believe, to be classed amongst Alye.]

[® For an account of the development and encysting of individual monads of the
colony, of a size nearly as large as that of a young colony, see STRIN'S Infusionsthiere,
&c. pp. 45—46. When the full size has been attained the cyst thickens into regular
conical processes, giving the form which Ehrenberg has described as a distinct species,
Volvor stellatus. These large encysted volvoces are for the continuation of the species
after the ordinary individuals of the colony have perished.]

42
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Family VILI. Astasie. Body not loricated, caudate or ecaudate,
form mutable.
Astasia EHRENB. Animal free, caudate, without an eye-point.
Sp. See figures in EHRENBERG'S Infusionsth. Tab. viI. fig. 1.-Iv. DUJABDIN
Infus. Tab. v. fig. 13.
Euglena EHRENB. (and Amblyophis ejusd.) Animal free, with
an eye-point.
* Body ecaudate.
Amblyophis EHRENB,
** Body caudate.

8p. Euglena viridis, Cercaria viridis MUELL. Infus. Tab. xix. fig. 6-13;
EHRENB. Infusionsth, Tab. vi1. fig. ix ; DuJARD. Infus. Pl v. fig. g, 10.

This species also belongs to PRIESTLEY'S green matter ; another species can
occasionally by its red colour give to water a blood-red appearance.

Family VIIL. Peripkrygana (Enchelia EHRENB. in part). Body
orbicular, surrounded with setaceous tentacles, without vibratile
cilia.

EHRENBERG ascribes an oral aperture to Actinophrys, which Du-
JARDIN could not perceive. There are no cilia, but there are appen-

dages or cirrhi.
Actinophrys EHRENB., Peritricha Bory. Body rough with
tentacles radiating in all directions.
8p. Adinophrys sol ERRENB., Trichoda sol MUELL. Infus. Tab. xxm. fig.
43-45, EHRENB. Infusionsth. Tab. xxx1. fig. V. DUJARD. Infus. Tab. ur.
fig. 3. in fresh water.
Subgenus Podophrya EBRRENB. Body with a transparent appen-
dage resembling a pedicle.
Sp. Podophrya cometa, Trickoda fixa MurLL.!

Trichodiscus EHRENB. Body radiating with tentacles at the margin
only.

[* The pedicle of Podophrya is very variable in length, In some of the forms it
almost disappears, so as to render it difficult to determine whether an actinophrys or
podophrya be under examination. STEIN thinks there is no specific difference between
the two, certainly no generic. From his observations it appears, indeed, that both
Actinophrys and Podophrya are Acinete—forms derived from encysted Vorticella micro-
stoma. Die Infusionsthiere, p. 138, &c.]
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OrpeR IV. Epitricha.

Animalcules moving by means of vibratile cilia.
Section 1. Astoma.

Family IX. Peridinea. Loricated, with a coronet, or a trans-
verse belt of cilia.

Peridinium EHRENB. (Species of Cercaria MUELL.)

8p. Peridinium tripos EHRENB. (Cercaria tripos MUELL., Infus. Tab. XIX.
fig. 22; EBRENB., Infusionsth. Tab. xXx11. fig. XVTIL ; the lorica terminates
in three points; two anterior curved backwards, and one posterior,
which is straight. The animacule attains a length of fline ; it is found in
the Baltic.

MICHAELIS observed a phosphorescence in this ahd some other species of
this genus, and thus proved, what had been suspected before, that Infu-
sories contribute to the illumination of the sea. Ueber das Leuchten der
Ostsee, Hamburg, 1830; comp. EBRRENBERG, Das Leuchten des Mecres. Ein
#n der Konigl. Akademie der Wissenschaften gehaltener Vortrag. Berlin,
1835, 4to. .

To this genus also probably belong as fossil species some organic
remains which EERENBERG discovered in the chalk-formation in fire-
stones.

Dinophysis EHRENB.  (Abhandl. d. Konigl. Akad. d. Wiss. 2u
Berlin, a. d. Jakre 1839, 5. 124.)

Section 11. Stomatoda. (Animalcules with mouth and ceso-
phagus leading into the parenchyme of the body. One or more
round, contractile cavities, pulsating rhythmically, situated beneath
the integument at the surface of the body.)

Family X. Trichodina (Trachelina and Colpodea EHRENB.)
Body oval, with vibratile cilia, without cirri or styli, not loricated.
Trichoda MuELL. (in part, Trickoda DusArD. and Trachelius

ScHRANK, EHRENB., DUJARD.) An oblique row of large cilia at
the mouth,

Phialina Bory, EHRENB.

1 I consider this description as merely provisional. As to the presence of a mouth
in particular genera of Infusories much variety of opinion exists, and that the point
is not easy to determine will be obvious to every one who observes for himself. This
character, then, in the present state of our knowledge, scarcely deserves a prominent
position. [Vid. note 1, p. 39.]

-
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Enchelys MUELL. (exclusive of several species'), Acomia
DuJarDp., Gastrocheta ejusd., Alyscum ejusd., Uronoma ejusd.

Bursaria MUELL. (in part), DuJARD. (Bursaria and Spirostomum
EHRENB. in part) Body everywhere ciliated, often dilated pos-
teriorly ; mouth oblique surrounded by cilia arranged spirally.

Sp. Bursaria truncatella MUELL., Infus. Tab. xviI. figs. 1—4 ; EHRENB.
Infusionsth. Tab. xxx1V. fig. 5.

To this division EHRENBERG refers the Opalina Ranarum of PURKINJE and
VALENTIN, first discovered and figured by LERUWENHOECK : Oniledingen
en Ontdekkingen 1685, p. 13, fig. 3, A. DUJARDIN and VON SIEBOLD [and
STEIN.] do not admit the presence of a mouth in this species, the first two
retain the genus Opalina. [STEIN. suspects the Opalina to be larve of
worms. The different species have very different structure. Die Infu-
sionsth. 8. 183—187.]

Ophryoglena ERRENB. Body rough with cilia disposed in lon-
gitudinal rows, ovate, with eye-point black or red.

See Fig. in EHRENB. Tab. xL. figs. 6-8.

Spirostomum EHRENB. in part, DUJARD.

Glaucoma EHRENB. Body everywhere ciliated, mouth un-
armed, with a tremulous valve like a longitudinal lip.

8p. Glaucoma scintillans EHRRNB., Infusionsth. Tab. xxxv1. fig. v., DUJARD.
Infus. Tab. vi. fig. 13.

Chilodon EHRENB. Body oval, with a lateral sinus forwards,
cilia all over disposed in longitudinal rows, mouth inclosing a cylin-
drical fasciculus of little rods (teetk).

Sp. Chilodon cucullulus, Kolpoda cucullulus MUELL., EBRENB. Infusionsth.

Tab. xxxv1. fig. vi.,, DuJARBD. Infus. Tab. v1. fig. v1. [STEIN. Infusionsth.
Tab. m. 51.]

Nassula EHRENB.
Lacrymaria ERRENB. (and Trachelocerca ejusd.)
8p. Lacrymaria olor EHRENB., Vibrio olor MUELL., Infus. Tab. x. figs. 12-15,
EHRENB, Infusionsth. Tab. xxxvi. fig. vIL.

Colpoda EHRENB. (Species from the genus Colpoda MUELL.)
Body laterally emarginate or sinuous, reniform, with cilia disposed
in rows, mouth lateral unarmed.

8p. Colpoda cucullus MUELL., Infus. Tsb, x1v. figs, 7-14, EHRENB. Tab.
XxxIx, figs. v. &c.

Paramecium MUELL. (exclusive of species), EHRENB. (in part),

Dusarp.

1 Nothing can be more capricious than the use by modern writers of this gemeric
name of MUELLER. See DuJaBDIN, Hist. nat. des Infus. pp. 385, 386.
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Amphileptus EHRENB. (Amphileptus and Loxophyllum DUIARD.)

8p. Amphileptus meleagris, Kolpoda meleagris MUELL., Infus. Tab. xIv. figs.
1-6, xv. figs. 1-5, EHRENB, Tab. xxxv1. fig. 4.

Family XI. Ozytrichina. Body mostly plane or depressed,
armed with vibratile cilia and sete, and hooks or styles not vibra-
tile, not loricated.

This family agrees with the genus Kerona of MUELLER. Besides
the usual fine cilia, the animals have other organs for creeping and
for the support of the body in climbing, and which are distinguished
by EHRENBERG as bristles (sefe), styles (stylt) and hooks (uncini) ;
Infusionsth. . 338.

Genera : Kerona MUELL in part, Dusarp. (Stylonychia and Kerona
Enmzrens, Ceratidium ejusd.)—Oxytricka Bory (Owzytricha and
Urostyla ExrENB.) ; Halteria DusaArD.

Sp. Kerona mytilus (and Ker. haustellum) MUELL., Infus. Tab. xxx1V, figa.
1-4, EHRENB. Infusionsth. Tab. xL1. fig. 1x., DUusARD. Jnfus. Tab. x111,
figs. 2, 3; very common in fresh water, size J to L line. If this form be
compared with monads, Vibrios and the animals of Volvox globator, it will

be seen that in respect of size there is as great a difference amongst Infu-
sories as amongst Mammalia.

Family XTI. Euplota (Euplota and Aspidiscina EHRENB.) Body
oval, depressed, loricated. Vibratile cilia around the mouth ; besides
cilia, often styles and hooks for motion.

Euplotes EBRENB. (Phlasconia Bory, DusARD.) Lorica oval or
suborbicular, longitudinally ribbed or striated; body with styles
and hooks.

8p. EBuplotes patella, Kerona patella MUELL., Infus. Tab. xxxrm1. figs. 14-18,
EBRENB. Infusionsth. Tab. xLu. fig. 1X., DUJARD. Jnfus. Tab. vi. figs.
-4

Chlamidodon EHRENB. Styles and hooks none. Slender rigid

rods arranged in a cylindrical fasciculus around the mouth (teetk).
8p. Chlamidodon mnemosyne EHRENB., Infusionsth. Tab. xum. fig. vim; in
the Baltic.

Diophrys DuJARD.

Himantophorus EHRENB.

Aspidisca EHRENB. Lorica produced beyond the body forwards,
hyaline ; longitudinal flexible sete on the ventral side, for stepping
and creeping. :

*
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Sp. Aspidisca lynceus, Trichoda lynceus MUEBLL., Infus. Tab. XXXIL figs. 1, 2,
EHRENB. Infusionsth. Tab. xxxIX. fig. 1.
Loxodes DUJARD., not EHRENB. [young individuals of Chilodon
cucullulus with imperfectly developed infundibulum. STEIN. Infus.
p. 131.]

Ervilia DusARD. (Species from the genus Euplotes EHRENB.)
Trochilia DusARD.

Family XTIL. Vorticellina(Vorticellina and Opkrydina EHRENB.)
Body campanulate or infundibuliform, with large vibratile cilia at
the margin of the aperture. Mouth and anus approximate, situated
in a pit of the margin.

Formerly these animals were classed amongst the Polyps as Bell-
Polyps, Bastard-Polyps, &c. (See the first Dutch edition of this
Handbook, L p. 66.) It was believed that the infundibular or bell-
shaped body is the csecal stomach, and the large opening the
mouth. The true oral aperture, however, is placed on the edge of
the hollowed body. The food describes a circle in the parenchyme
(according to EHRENBERG in a special intestinal canal® with several
lateral dilatations) and is again ejected near the oral aperture (hence
the names cyclocela and anopisthia given by EmrenNBErc). The
analogy with the molluscan type, even if an intestinal canal be not
admitted, cannot be overlooked, and probably these animals will be
ranked by future writers, as imperfect forms, with the Bryozoa.

The cilia on the edge of the bell-shaped body cause in the water
an eddy which hurries onwards minute corpucles whether dead or
alive, and conveys them towards the cavity. If some early and
also later observers (amongst others even AGARDH, Nov. Act. Acad.
Cesar. Leop. Carol. Natur. Curiosor. x. 1821, pp. 127—137, Tab. viL
ii.) have seen in this a power of fascination, the fact must be ascribed
to the circumstance, that they did not notice the cilia.

Phalanx I. Body not pedunculated.

A. Naked. *

Stentor OKEN, EHRENB.  (Species of Vorticella MUELLL.)
Body conical, from its contractility polymorphous, everywhere

1 See FORKE'S observations on Stenfor, which led him to doubt so early the exist-
cnco of a special intestinal canal. OEEN’S Jeis, 1836. 8. 785, 786.
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covered with small cilia, besides a coronet of larger cilia, free or
temporarily sessile.

Stentor Muelleri EHRENB., Hydra stentoria L., ROESEL Ins. m1. Suppl. Tab.

xcrv. figs. 7, 8, MUELL. Infus. Tab. xvi11. figs. 6-13, EBRENB. Infusionath.

Tab. xxim. fig. 1, DuJARD. Infus. Tab. Xv. fig. 1; on the under surface

of Lemna. When swimming the animal has an oval form, and moves in

serpentine and differently curved lines ; when at rest or attached, it has an
extended trumpet-like form.

Urceolaria Lam. (in part), Dusarp. (Trickodina EHRENB.)
Body globose or urceolate, not ciliated throughout.

Urceolaria stellina, Trickodina pediculus EHRENB., Cyclidium pediculus MUELL.
and Vorticella stellina and discina ejusd., MURLL. Infus. Tab. xxxv111. figs,
35, EBRENB. Infus. Tab. xx1v. fig. 1v. The animalcule creeps on fresh-
water polyps and other bodiee by means of moveable hooks on the dorsal
surface (or on the extremity opposite to the opening)!: in swimming it
rotates rapidly.

Urocentrum Nr1zscH, EHRENB.

B. Loricated, or contained in a gelatinous envelope.

Ophrydium EHRENB. (Ophrydia BoRry in part.) Aggregated
animalcules, contained in a common gelatinous body (infusora-
rium 2)3.

8p. Ophrydium versatde EHRENB., Infus. Tab. xxX. fig. 1. Green globular
maases of 4—s5 inch. in diameter, forming as it were the infusory-stock or
hive of an animal which MUELLER first described and figured as Vorticella
versatilis. Earlier and later authors have taken this Polypary for a species
of plant, and have described and figured it under the name of Ulva pruni-
formis, Pucus subglobosus, Coccochloris stagnina, &c. The analogy of
the Vorticellines with the Bryozoa and Mdlluscs (compound Ascidice)
alluded to above, derives confirmation from this form also.

Vaginicola LaM. (in part) EHRENB. Animal solitary with ur-
ceolar lorica, body and lorica sessile.
Sp. Vaginicola crystallina EHRENB., Infus. Tab. xxx. fig. v., DusARD.

Infus, Tab. 16 bis, fig. 6; formerly observed by LEEUWENHORCK ; they
propagate by longitudinal fission within the transparent sheath.

1 [For an elaborate description see STEIN. Die Infus. 8. 175.]

3 [The gelatinous infusory-stock or hive is a product of secretion from the base of
the body of each animalcule, and so is the homologue of the pedicels in Vorticellinea.
Vide STEIN. op. cit. p. 246.]
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Cothurnia EHRENB. Animal solitary, sessile, with urceolar
lorica, pedunculate.
(According to DUJARDIN not sufficiently distinct from the preceding genus.)

Phalanx II. Body (in the first period of life) pediculated.

A. Naked.

Vorticella MUELL. (exclusive of several species). Animal cam-
panulate, with a flexible pedicle spirally contractile.

These animals adhere to water-plants, water-insects, small crustacea (Cyclops),
&o. At a certain period they part from the stem, and then, as freely
moving forms, are provided with cilia near the posterior extremity by
means of which they move forward, whilst the coronet of cilia at the edge
of the opening is entirely retracted.

a) with simple pedicle.

Vorticella EHRENB. 8p. Vorticela convallaria L., Vorticella nebulifera
EHRENB., RoESEL, ns. . Suppl. figs. 3, 4—7, MURLL. Infus. Tab. xLV.
fig. 1, EERENB. Tab. XXxv. fig. 1.—A very similar species occurs in artificial
infusions, which on contraction exhibits transverse rings, and which
EnreNBERG distinguishes as Vortic. convallaria.

b) with branching pedicle.
Carchesium EHRENB. Sp. Vorticela polypina L., MUBLL. Infus. Tab.

xLvI., figs. 7-9; EHRENB. Infus. Tab. xxv1. fig. 5; polypes & bouquet
TREMBLEY ; resembles an umbelliferous shrub, of about one line in size, in

fresh and also in sea-water ; see BASTER, Natuurk. Uitspanningen 1, Tab.

11 fig. 1, C; SLABBER, Natuurk. Verlustigingen 1778. Tab. v. fig. 2.
[Zoothamnium'® EERENB.

Sp. Zootlmmm’ug& arbuscula EBRENB., Infusionsth. Tab. xx1x. fig. 3.]

[! The stem of spirally flexible Vorticellines consists of a wall and an internal
canal containing a thread, or streak, which does not exactly fill it. When a stem or
branch divides, the structure of the divided parts is not exactly the same in Carchesium
and Zoothamnium. In Carchesium the canal and streak of a branch have no connexion
with the corresponding parts of the stem on which it stands. After each fission
one only of the fission-progeny occupies the apex of the already existing stem, and
continues to prolong it by secretion of new matter, the canal and the thread suffering
no breach of continunity. The other individual secretes at first a short portion of stem
which i8 quite solid, and is in connexion with the outer wall only of the stem pre-
viously existing. It is after this commencement that a new canal and a new streak
begin to be seen. The same occurs at every subsequent division: the individual at
the apex has the canal and streak of its stem in continuity with the similar parts
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Epistylis EHRENB. (and Opercularia ejusd.) The animal coni-
cal or campanulate, with rigid pedicle, simple, or branched from
imperfect spontaneous division.

Sp. Epistylis flavicans EHRENB., Vorticella umbellaria LaM., ROESEL, Jns. 1.
Suppl. Tab. 0. ;—Opercularia articulata EHRENB., RoE8EL, ib. Tab. xovi.
figs. 5, 6, &c.

B. Loricated.
Tintinnus EHRENB.

Sp. Tintinnus inquilinus, Vaginicola inquilina Lax.

previously existing, whilst the other has the beginning of its stem solid, and afterwards
a canal and streak not continuous with those previously existing.

In Zoothamnium a continuous canal runs through the stem and all the branches of
the colony, and the streak also divides at every fork, so that all the streaks and canals
are in connexion, STEIN. op. cit. pp. 82—84.]




CLASS II.
POLYPS. (POLYPI).

PoLyrs are gelatinous, oblong or conical animals with a con-
tractile body, an intestinal cavity and an oral aperture, which is
surrounded by a circlet of arms or tentacles.

Besides these arms there are no special organs of sense, at least
in the greater number of Polyps, though all appearto be very sensi-
ble of the stimulus of light. Propagation is effected partly by eggs,
partly by germs or buds: in many instances the last are not de-
tached from the parent stem, and thus there arise compound animals,
different individuals being connected.

Our Polyps were, for the most part, unknown to the ancients:
and under this name entirely unknown. By it they understood
naked molluscs of the form of sepia, especially that genus which
is now called Octopus? by Zoologists. From analogy, and from
some resemblance of form, REAUMUR and JUSSIEU first gave the

1 Of the numerous works on this class we are content to quote the following :

A. TREMBLEY, Mémoires pour servir & U Histoire d'une genre de Polypes &'eaw douce,
a bras en forme de cornes. Leide, 1744, 4to.

J. ELLs, An Essay towards a Natural History of the Corallines and other Marine
Productions, &c. Lond. 1755, 4to, with plates. X

J. Euuis and D, SoLaNDER, The Natural History of many curious and uncommon
Zoophytes, with 63 plates. London, 1786, 4to.

P. 8. PaLras, Blenchus Zoophytorum. Hage Comitum, 1766.

F. CavOLINI, Memorie per servire alla storia de’ Polipi Marini. Napoli, 1785, 4to.

E. J. C. Esrer, Die Pfanzenthicre in Abbildungen nack der Natur. 1m1. Thle.
Niirnberg, 1761—1797 (with two supplements).

W. RaPp, Ueber diec Polypen im Allgemeinen und die Actinien insbesondere. Weimar,
1829, m. 3 color. Kupfertafeln, 4to.

C. G. ERRENBERG, Die Corallenthicre des rothen Meeres. Physikalische Abhand-
lungen der Konigl. Akad. der Wissenschgfien zu Berlin aus dem Jahre 1833, 8. 325
—380. (Also published separately, Berlin, 1834, 4to.)

G. JoHNSTON, History of British Zoophytes. Second edition, with numerous lus-
trations on copper and wood. 2 vols. 8vo, 1847.

3 The French namoe Poulpe now given to this animal is merely a corruption of the
ancient name Polypus.
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name Polyp to those fresh-water animals that had been described
by TREMBLEY, and which are provided with a circlet of arms.

To this class belong many marine animals, which at first sight
rather resemble plants than animals. Formerly these so-called
Sea-Plants were, on account of the hardness of the calcareous sub-
stance of which they consist, referred to the mineral kingdom: and
Corals were compared to branching crystallisations (Arbor Dianc)
and stalactites. Hence the name (Lithophyta, Lithodendra) stone-
plants. The ancients believed that Corals were soft whilst in the
sea, and only became hard in air:

Nunc quoque curaliis eadem natura remansit,
Duritiem tacto capiant ut ab aere, quodque

Vimen in equore erat, fial supra @quora sazum.
Ovip, Met. 1Iv. 750—%52.

Even amongst later authors traces may be found of the same
opinion, founded on defective observation, or on confusion of soft
species with similar hard ones. Up to the middle of the last cen-
tury, it was the prevailing view that these Corals belonged to the
vegetable kingdom. MARsIGLI, in 1706, observed on the shore of
the Mediterranean some of these products (Alcyonium, Corallium,
Antipathes), and found in their pores little bodies that contracted
when the stem was removed from the water. Such bodies or buds
he took to be flowers, and so believed that at length the view was
definitively established which consigned these marine products to
the vegetable kingdom. But still the animal odour, that was ob-
served, opposed this view, as well as the chemical investigations
of GEOFFROY, of LEMERY, and of MARsIGLI himself, which demon-
strated ammoniacal constituents in these supposed sea-plants, just
as in animal substances. PEYSONNEL, a physician of Marseilles,
observed at that place (1723) the Blood-Coral, and afterwards on
the coast of Northern Africa examined different Madrepores and
Millepores: the result was that he found MarsiGLI's Plants to be
Animals, and named them Orties Corallines. He imparted his dis-
covery to REAUMUR: to whom the notion scemed so improbable,
that in a short notice of it which he gave in the Mémoires of the
Academy of Sciences at Paris 1727, he felt bound to suppress the
discoverer’s name. Shortly afterwards, when PEYSONNEL's dis-
covery had been forgotten, TREMBLEY found in our country the
fresh-water Polyp, and communicated his observations to REAUMUR.
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In the two following years BERNARD DE JUsSIEU, the celebrated
Botanist, investigated Alcyonium (Lobularia), Flustra and Tubu-
laria on the coast of Normandy, and confirmed PEYSONNEL'S dis-
covery: whilst REAUMUR also adopted his views. LINN&EUS,
accordingly, transferred the Corals and stone-plants to the animal
kingdom: and thus more than half a century was required to
effect the adoption by Science, as a firm truth, of that view which
FERRANTE IMPERATO had announced at the beginning of the
16th century!. ELL1s, PaLLas, CAvoLINI and other authors,
in the latter half of the past century, extended and multiplied our
acquaintance with these interesting marine animals, of which the
investigation still affords to sgavants of the present day a rich
material for new and important discoveries.

Polyps are either naked, or are provided with a body more or
less hard, which they surround like a bark, or by which they are
surrounded. To the naked Polyps belong the well-known Armed
Polyp of fresh-water (Hydra L., Polype d’eau douce, & bras en forme de
cornes). The body of this animal is hollow within, and terminates
in a little cylindrical stalk that is without any;opening. There is
a single row of tentacles round the mouth which can be extended
like long rays, or be contracted into little conical swellings.
These tentacles are not all formed at once, but at different times:
their number is therefore indeterminate, and frequently varies in the
same species. Generally there are not more than six tentacles
present : rarely more than twelve. By their assistance the fresh-
water Polyp can creep along upon water-plants or upon the bottom,
overpower its prey, and convey it to the mouth. These Polyps are
very voracious, and feed upon minute Crustaceans ( Cypris, Daphknia,
Monoculus, &c.), and upon worms (Stylarta paludosa LaM. Nais,
Tubifex, &c.), which frequently surpass them in bulk. Accordingly

1 To complete this compreesed historical review, we refer to B. DE JussIEU, Examen
de quelques productions marines, &c. Mém. de UAcad. royale des Sciences, 1742. pp. 290
—302 ; REAUMUR, Mémoires pour servir & U Histoire des Insectes, Tom. VI. 1742. Pre-
face, pp. 49—80; PaLLaB, Elench. Zoophytor. pp. 13—20; LAMOIGNON MALRSHERBES,
Observations sur U Histoire natur. de BUFFON et de DAUBENTON. Paris, 1798, 11. pp. 154
—206 ; EHRENBERG, Die Corallenthiere des rothen Meeres, pp. 4, 5 ; MILNE EDWaARDS,
Ann. des Sc. Natur. sec. Série, Tom. v1. Zoologie, 1836. pp. 5—9; FLOURENS, Analyse
d'un ouvrage manuscrit intitulé, Traité du Corail &c. par DE PEYSONNEL, Ann. des Se.
Nat. sec. Sér. Tom. 1X. Zoologie, 1838, pp. 334—351.
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their mouth admits of much expansion: and the body can be dis-
tended. The food is moved to and fro in the cavity of the body,
and in a short time (often within a quarter of an hour) is converted
into a pap. The undigested residue is rejected through the mouth.
Propagation is effected usually by buds. A minute swelling rises
on the surface of the Polyp; it grows, loses its conical form, be-
comes tubular, acquires tentacles, and is then a new Polyp. The
young animal continues to sit on the body of the parent, and thus
receives the same nutrition in common. Upon this young one
other young buds may be developed. Thus a branching arises.
At length the young Polyp separates itself from the parent stem
(in summer frequently after four days, in winter later), assumes an
independent state, and new buds are formed, or those already
present are multiplied.

Thus these Polyps may form compound animals. Many indi-
viduals of the same species are united so as to make up a single
body. All the animals thus combined gain their nutrition in com-
mon,—have a common life. It is not the animal kingdom only
that affords us in‘wes of compound living bodies: the vegetable
kingdom presents many such'. By an individual, in the vegetable
and animal kingdoms, may be understood a body that cannot be
divided into two or more similar portions, without the idea of a whole
being lost, and whose vital functions pass through a determinate
cycle of periods?. The development of the fruit is the final function
in vegetable life: when this is accomplished the plant may die.
Many plants bear fruit only once—whether in one year, or in two
or more years; such plants die after fructifying, and are true indi-
viduals. There are other plants again, which leave a determinate
portion after the fructification, that continues to live, and, after a
time, bears fruit anew. The portion that thus remains may con-
sist of root alone, or of root and stem. Such plants are, in reality,
compound.

A tree therefore is not an individual, not a single plant. The
buds of the tree are new plants: they are developed, grow, possess
an independent life, which is passed in determinate stages. Hence

1 See LAMARCK, Hist. Nat. des anim. sans vert. 1. p. 69, &c. (and and edit. p. 65,

&c.). Comparasson des Animaux composés avec des végétaux pareillement composés.
3 See SCHLEIDEN in MUELLER'S Archiv. 1838. 8. 168.
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old trees may afford an emblem of perennial youth: every spring
they are covered again with leaves as fresh as those they had fifty
years before. The stem alone is old, the leaves are still young
again.

¢ We might be able, from the branching of the fresh-water Polyps
from their living stem, to explain the plant-like forms of Corals
and other such marine products. When a Polyp does not consist
of a single soft mass, but contains a harder substance, or is sur-
rounded by a calcareous sheath, then from the union of many such
a body may arise which resists decomposition, and as such after the
death of the Polyps, may be preserved in our collections for a
length of time, as for ages they have been preserved in the cal-
careous strata of our mountains, formed at the bottom of the sea in
a former epoch of the world. This common mass is named a Poly-
pary or Polypstock (Polyparium)'. After the Polyps had been dis-
covered, these stone-plants, as they had been called, were supposed
to be the work of the animals that dwelt in them, and were com-
pared to the cells of bees. This view of the matter does not now
require confutation. That of LAMARCK and others agrees more
closely with the true nature of the process; they consider the
polypary to be a secretion upon the surface of the Polyps, and ¢om-
pare it with the shells of Molluscs (Snail or Mussel-shell). As
there are Snails both naked and with shells, in like manner there
are Polyps that are naked, and that are shut up in tubes: and the
Polypstock is the union of the shells caused by the connexion of
the Polyps that lived in them. Thus the Polypary would be, on
this view, a dead substance, deposited in layers like a mussel-shell.
Though this be nearer the truth than the earlier idea according
to which the Polyps built their houses, still it does not entirely
accord with the true nature of the process. Observation proves
that this part, at least in many species, has a proper life, that it is
nourished, grows, and is the scat of that gemmation whence new

1 It appears that REAUMUR first invented this appellation, now in common use ;
“‘Auroit-on pu prévoir. . . . que ces corps qui sembloient avoir végété dans la mer, étoient
pour les polypes ce que les guépiers sont pour les guépes ; qu'on ne devoit plus leur laisser
le nom de plantes et que pour leur en imposer un qui exprimdt exactement ce qu'sls sont, on
devoit les appeller des polypiers?” Mém. pour servir & U Hist. des Insectes. Tom. v1,
Préface, p. 69. :
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Polyps have their being. It is a covering which, like a dermal
skeleton!, may become horny or calcareous. -

The hard, stone-like Polypstocks which form coral-banks, are
particularly deserving of notice. But the part they play in altering
the earth’s surface has been much exaggerated by ForsTER, PERON,
and other voyagers. The numerous coral islands of the southern
Pacific having an annular form with banks steep on the outside
and shelving gently down to the trough or the included water, are
clearly of volcanic origin. They are covered with Corals, but do
not consist of Corals. Polyps cannot live at great depths, but the
Corals rest on shallows or on mountain-ridges in the sea, similar to
the rocks parallel to the coast of the Red Sea. Hence Corals may
contribute to the formation of islands, or may prevent the washing
away of the shores of islands already formed, just as plants that
grow on sandy coasts protect the hillocks from being blown away?.

After these general remarks on Polyps and Polypstocks, we must
dwell for a little on the particulars of structure of the different
animals that belong to this class. It would be a defective and
erroneous idea, to suppose that TREMBLEY’S fresh-water Polyps are
to be considered as the Type of the class. That we drew the atten-
tion of our readers, in the first instance, to the fresh-water Polyp, is
merely to be attributed to the historic form which, in introducing
this class, we thought useful for the right understanding of it. The
animals which live in Polyparies have in several respects a much

1 See MILNE EDWARDS, Observations sur la nature et le mode de croissance des Poly-
piers, Ann. des Sc. Natur. Seconde Série, Tom. x. 1838. Zoologie, pp. 321—334.

LAMARCK appears to me in some degree to contradict himself, when in one place he
calls the polypary a common body possessing an independent life, and producing new
individuals upon its surface, which die and are again replaced by new ones, and con-
tinuing its life almost unobserved as long as it is surrounded by water alone (Hist. Nat.
des Anim. sans Vert. 1. p. 63, new edition) ; and in another place denies to the poly-
pary all life, and compares it with the shells of molluscs, bid. 11. pp. 86—99. Before
this, Li¥nNxvus, PALLAS and others had recognised in the polypary a proper life, but of
late years this opinion, on the authority of LAMARCK, has been almost generally
relinquished.

3 Comp. J. B. FoRSTER, Bemerkungen auf seine Reise um die Welt, Wien. 1787.
8vo. 8. 120, 121 ; A. voN KorzEBUE, Entdeckungs-reise in die Siidsee, 111. Weimar 1821,
8. 187; QUOY et GAIMARD, Mémoire sur U'accroisement des Polypes considéré géolo-
giquement, Ann. des Sc. Nat. v1. 1825. pp. 273—190 ; EHRENBERG, Ueber die Natur und
Bildung der Corallenbinke des rothen Meeres, Physik. Abkandlungen der Akad. dor Wis-
sensch. zn Berlin. 1831, 8. 381—438.

VOL. I 5



66 CLASS II,

nearer alliance to Sea-Anemonies (Actinte), which CHAMISSO and
E1seNHARDT had properly classed with Polyps!, although Cuvier
joined them to the Medusse (Acalephe), LAMARCK and SCHWEIGGER
to the Star-fishes (Echinodermata). These Actinie have a tubular
form, or resemble truncated cones. By their discoidal base they
adhere to rocks, marine shells, and other bodies; but are able to
loosen their hold, and to consign themselves to the motions of the
water. They can also creep by means of that base, as the belly-
footed molluscs (Gasteropoda) do by means of their ventral disc.
But ordinarily the motions of these animals are restricted to a
greater or less expansion of the oral aperture, and to a contraction
of the hollow tentacles which surround the mouth in a variable
number, but always greater than twelve. These Actiniee are naked
Polyps, rather of a coriaceous than a gelatinous consistence; they
were not unknown to the ancients, and are noticed by ARISTOTLE?
as Acaleph®, and by PLINY® a8 Urtice. Such Polyps with Polyp-
stocks are the genera Fungia, Caryophylla, Astrwa, Meandrina.
The Polyps of other Polyparies, as Isis, Alcyonium (Lobularia),
Tubipora, &c. have eight tentacles, which are flat and notched on
the edges or have lateral prolongations. In all these the intestinal
canal is a blind sac. But there are other Polyps which, by their
more perfect organisation, approach the Molluscs. Their intestinal
canal is reflected upwards, and terminates by an opening close to
the mouth. AupouiN and MiLNE EpwARDS observed this struc-
ture (1828) in Polyps of the genus Flustrat: at the same time
EnRRENBERG published his earlier observations to the same effect,
and gave to Polyps, with this organisation, the name of Bryozoa;
which has been received into the systematic works of zoologists?,

! Nov. Act. Acad. Cesar. Leop. Carol. Natur. Curiosor. X. p. 354, 355.

3 "Eori 8¢ xal 78 7dv dxakngdw yévos ior* wpoowéguxe 8¢ Tals xérpats, Gawep Ema
TOv dorpaxodlpuwy® dwokberar &' éviore. Olx ¥xe 3¢ 8oTpaxor, d\A& capkddes wdy
éorw avrol, x.7.\, De Anim. Hisi. 1v. c. 6. These words, in my opinion, apply to
Actinis alone.

} Higt. Nat. Lib. 1X. c. 68. But that Meduse also (our Acalephe) were by the
ancients designated under this name, I will by no means deny.

¢ Resumé des recherches sur les Animaux sans Vertébres faites aux tles Chausey, Ann.
des Sc. nat. Tom. xv. 1828, pp. 13, 13.

5 Symbole physice seu lcones et Descriptiones Animalium evertebratorum ex itinere
F. G. HeupricH et C. G. ERRENBEBG, Dec. I. Berolini, 1818. folio. Polypi, p. 2. Also
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and is now commonly used. MILNE EDWARDS makes a separate
class of these creatures, and places it amongst the Molluscs, after
the naked Acephala, or Tunicata. Their arms are beset with cilia,
which however are also remarked in some other Polyps, and conse-
quently are not a distinctive character of Bryozoa, as would seem
to be implied by the name Ctiliobrachiata. To these Bryozoa belong
the genera Alcyonella, Eschara, and Flustra. The remaining
Polyps we shall name, with EHRENBERG, Anthozoa.

The simple stomach of the Anthozoa is, for the most part, sepa-
rated from the cavity of the body. In Actinia this space is divided
into many prismatic cells by partitions that stretch perpendicularly
from the outer surface of the stomach to the innermost surface of
the covering of the body. Similar partitions are found in many
Anthozoa, though in much smaller number. One or more openings
conduct from the bottom of the stomach to the cavity of the body,
or to the general common cavity of the Polypstock!. In Hydra
there is no special cavity of the body, but the cavity of the stomach
is in immediate connexion with the walls of the body. It was
formerly erroneously believed that the stomach of this animal is
simply an excavation of its body, and that the structure of both
surfaces is the same. The internal surface is coated with conical
cells whose points are directed inwards2. The external surface, on
the contrary, is formed of flat cells, and contains oval vesicles, from
which a long delicate thread can be projected, (Angel-organ of the
Germans?). TREMBLEY, amongst his many experiments on the
reproductive power of the fresh-water Polyp, even turned the body
inside out, like the reversed finger of a glove. Nevertheless, the
creature continued to live, and took food. This may be explained
by a change of structure, the consequence of the violence of the
experiment. In Bryozoa, the intestinal canal is freely suspended in
the cavity of the body: a longer or shorter cesophagus leads to a
muscular stomach, lined, in some cases, with horny teeth, closely

GRANT, as early as 1827, had observed the reverting intestinal canal, and the vibrating
cilia on the arms of Flustra. Edinb. New Philos. Journ. I1I. pp. 107—337.

1 ListER, Philos. Transac. 1834, p. 371, PL vin. fig. 3 in Sertularia. MILNE
Epwarps in the new illustrated edition of CuviER, Régne Anim. Zooph. Pl. LXXX, in
Teis nobilie, &c.

3 See CoBDA, Nov. Act. Acad. Cesar. Leop. Carol. Natur. Curiosor. Tom. xvIII.
Ann, des Sc. natur, Tome vII. Zoologie, p. 363.

5—2
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set in rhomboidal rows: then comes a second stomach ending below
in a blind sac that is continued at the upper part into an intestine,
which ascends by the side of the stomach and cesophagus, and
near the mouth, or a little below it, terminates in the anus.
Brown follicles cover the external wall of the stomach, and seem to
represent the liverl. In some Polyps a circulating system has
been observed, or at least vessels, which probably arise as branches
from the intestinal tube, anastomose with one another in the Polyp-
stock, and effect a communication between the different individuals?.
In many, moreover, a stream of water is found, which penetrates
by the mouth into the canals of the Polypary. It has been observed
that the flow is caused by cilia on the walls of the canals. Probably
this motion is in connexion with the function of Respiration.
LisTER saw in the stem of Plumularia pluma LAM. the stream in
the same canal moving alternately in opposite directions®.

We have seen above that propagation in Polyps is usually
effected by buds. In Hydra, after being developed, they are sepa-
rated: in others they remain attached to the parent-stem. But
besides this mode of propagation, a sexual generation has been
observed in this class. In Hydra, about winter-time, a periodical
development of eggs on the inferior part of the body has been ob-
served. The thin membrane, surrounding the egg as it projects
from the body, bursts, and the egg attaches itself to some object or
other in the water. In some species the yolk-membrane is covered
with cloven ramiform processes, as if with spines. After two or
three months the young one is visible. The conical excrescences
which arise higher up on the body at the base of the arms, and
which are perforated at the point, contain spermatozoa ; and may, to
a certain extent, be considered to be external festest. These genital

! Bee A. FARRE, Observations on the minute structure of the higher forms of Polypi.
Phil. Trans. 1837, pp. 387—426. Pl xx—xxvII

3 MiLNE EDWARDS, Ann. des Sc. nat. sec. Série, 1v. Zool. p. 338.

3 PAdl. Trans. 1834, p. 369.

4 The egg of Hydra was figured long ago by RogsEL, Suppl. Tab. Lxxxm. fig. 1a
and fig. 2. See also the figures of EBRENBERG and ERDL in WAGNER, Icon. Zootom.
Tab. xxx1v. figs. 8 and 10, and of LAURENT, Recherches sur I' Hydre et U Eponge deau
douce, Paris (1844), PL 11. Here figs. g—14 the exclusion from the egg is figured,
which had also been observed by Pallas: * Ovula autumno generare Hydras observatum
est. . . polypi compendium per hyemem duraturum continentia.—Hanc per ovula propa-
gationem bis meis oculis perfectam observavi.” Elench. Zoophytor. p. 28.
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organs may exist at the same time, and in variable number, in one
and the same individual. And many other Polyps are also herma-
phrodite. In others again the sexes are separate: whether both male
and female individuals occur on one and the same stem (Monecia,
as in Plants), or one Polypstock bears only males, another only
females (Diecia). The last is the case of Verettllum. In the
Bryozoa, Moncecia appears to prevail universally, yet so that (to
judge from the investigations of NORDMANN in Tendra zostericola,
and of VAN BENEDEN in Alcyonella) the cells which contain Polyps
with eggs are more numerous than those with spermatozoa. These
peculiar constituents of the seed (vid. above, p. 43), of which the
motions are so striking under the microscope, have, of late years,
caused the important discovery of the sexual propagation of Polyps;
but for them, ovaries alone would now, as twenty years ago, be
ascribed to this class, especially as the seed-secreting organs (testes)
are not to be distinguished in it, as to external appearance, from
those that prepare the germs (ovaria)!. In those Anthozoa that
have, like the Actinie, a cavity of the body distinet from that of
the stomach, they are situated between or upon the partitions that
divide that cavity into cells (see above, p.67). In Sertularia and
Campanularia most of the Polyps are without sex, whilst cells with
ova are developed in the axille of the branches.

Propagation by spontaneous division does not occur in most
Polyps. In Caryophylla there is a complete longitudinal fission,
occasioning the dichotomous form of the Polypary, since two Polyps
come from one, four from two, &c. If the longitudinal fission be
incomplete, cells of irregular form arise, as in Meandrina.

In most Polyps the power of reproduction is very great. TREM-
BLEY'S experiments on the fresh-water Polyp are well known: he
divided them longitudinally and transversely, and every piece
formed a new animal?. RoOESEL found that even the tentacles or

1 Such is the case also in Mollusca, nay even in some fishes ; and in general the
sexual organs in the animal kingdom possess a similarity in the two sexes, which was
observed by the ancients, and occasioned many fanciful appellations and comparisons.

3 Hence LinNzus borrowed the name Hydra for this animal genus, from a com-
parison with the Hydra of mythology :

’ ...ab ipeo
Ducit opes animumque ferro.
HoRaT. 0d. 1v. 6o.
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arms, when separated, grew into new Polyps ; an experiment which
did not succeed with TREMBLEY. The power of reproduction is
in Actinie just as great; they regenerate parts that have been cut
away, and admit of propagation by artificial division, as DICQUEMARE
especially has shewn by his experiments.

Before leaving the propagation of Polyps, we must notice those
late observations which indicate so close an affinity between Medusee
and certain Polyps, that in time probably a great revolution will
be made in the systematic arrangement of the animal kingdom.
In Syncoryne, for instance, and Coryne (Clava), and certain Cam-
panularie bell-shaped appendages or off-shoots have been noticed,
which at length are separated from the stem, and resemble minute
Medus®. Conversely, also, the observations of SArs and of Vox
SIEBOLD have shewn that Meduse come from the egg under an
oblong form resembling that of infusories beset with cilia: these
move freely, at first, then fix themselves, lose their cilia, become
clavate, acquire arms, and perfectly resemble Hydra. These kydra-
like forms divide by transverse indentations, and separate into rings
from which Meduse arise.

It is possible, therefore, that all Aydra-form Polyps may be only
imperfect forms of Meduse. And if so, those animals which
REAUMUR first named Polyps, would no longer belong to this class.
But on this supposition it is wonderful that Spermatozoa should be
observed in Hydra and Coryne: a fact that may cause us to hesitate
before we conclude, with DUJARDIN, that the eggs, described above
(p. 68), are Bulbilli. At all events the perfect form of Hydra would
then be unknown?.

1 We cannot detail these observations more particularly, without being diffase
beyond our object. Let it suffice to refer the reader to LovEN Stockh. Vetensk. Akad.
Handl. 1836 ; WIEGMANN'S Archiv filr Naturgesch. v. 1837, 8. 219—262, 8. 321—326;
Ann. des Sc. mat. sec. Série. Tom. XV. Zool. pp. 157—176. (Observations sur le
dévéloppement et les metamorphoses des genres Campanulaire et Syncoryne.)

SARS, Beskricvelser oy Jagttagelser over nogle maerkelige eller nije i Havet ved der
Bergenske Kyst levende Dyr. Bergen, 1835.

C. TH. V. S1EBOLD, Neueste Schriften der naturf. Gesellsch. in Danzig 1. 3 Heft

1839, 8. 26—3s.
: Sars, Mém. sur le dévéloppement de la Medusa aurita et de la Cyanes capillata.
Ann. des Sc. nat. sec. Série. Tom. xv1. Zoologie, pp. 321—348.

STEENSTRUP om Fortplantning og Udvikling giennem vexlende Generationsrackker.
Kjobenhavn, 1843. 40. (Translated by G. Busk for the Ray Soc. from the German
Translat. 1845, On the Alternation of Generations.)
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Of the nervous system of Polyps little is known; it has not
been described as a connected whole, but different observers have
imagined that they had discovered ganglia or a nervous ring near
the mouth. From analogy it is probable that the nervous system,
where it exists, does form a ring round the mouth ; and that the
threads, which Spix described in the pedal disc of Actinie as
nerves, can on this account scarcely be considered to be such. As
organs of sense, four coloured spots at the edge of the disc have
been observed in the Medusa-form products of Syncoryne and Coryne
Jritillaria of STEENSTRUP, which entirely resemble the parts that
EHRENBERG considers to be eyes in Medusa. Still more distinct is
this organ in a form described by QUATREFAGES, which he names
Eleutheria dichotoma. Here this author found six eyes with a
hemispherical lens, a granular pigment of a red colour, and a
spherical projection of the integument closing the eye like a corneal.

In Bryozoa the muscular system is most largely developed, and
serves principally to retract the animal within its cell. It protrudes
itself partly by straightening the alimentary canal, partly by means
of transverse muscular fibres which contract the diameter of the
visceral cavity, and in that way elongate it2. Traces of a muscular
system have also been met with in other Polyps.

As to the geographic distribution of Polyps, we have only
imperfect notices. Fresh-water Polyps, Hydra, Alcyonella, Plu-
matella, have, as far as I know, only been observed in Europe; but
from this to conclude that they do not occur in tropical regions,
would probably be premature. Still EERENBERG found no Hydre
in Africa and Arabia. Actini® are met with in all seas. The
Polyps with polyparies, which are almost all inhabitants of the sea,
are richest in species in warm regions; Flustra, amongst the
Bryozoa, is it seems an exception to this: the European species of
this genus are about as numerous as the foreign: these last come
principally from New Holland; Gorgonia occurs in all seas, but

VAN BENEDEN, Mém. sur les Campanulaires de la cote d’Ostende, Mém. de U'Acad.
Royale de Bruxelles, xvi1. 1843. Ann. des Sc. natur., sec. Séric. Tom. xX. Zool. pp.
350—373.

DuJARDIN, Mémoire sur le dévéloppement des Méduses et des Polypes hydraires. Ann.
des. Sc. Nat. 3¢ Série. Tom. 1v. 1845. Zoologie, pp. 357—1381. Pl x1v. XV.

! Ann. des Sc. Natur. sec. Série. Tome Xviir. p. 280. PL v fig. 6.

3 Minutely detailed by FARRE in Bowcrbankia, Phil. Transact. 1837. pp. 393 —2396.
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nearly one-half of the numerous species is found in America. Of
swimming polyparies (Pennatul®), many species are found in the
Mediterranean, the Indian Ocean and the North Sea, and the large
Umbellaria of Greenland, which attains a length of six feet, is
remarkable. Of the stony polyparies, the greater number occur in
the seas of hot countries, as ex. gr. Madrepora, especially Astrea,
Caryophylla, Fungia, M@andrina. Most of the species of the last
genus are found in the Indian Ocean and South Pacific. The Red
Sea also has very many species from the division of these stony
polyparies. More than one-fourth of the known species of this
class were found there by EHRENBERG. Notwithstanding the
proximity, it seems that the Red Sea, with the exception of some
species of Actinia, has no species in common with the Mediterranean.
Isis nobilis (Corallium rubrum) appears to occur in the Mediter-
ranean alone.

Of many genera numerous fossil species are found, especially of
those whose species now live in hot regions. Thus the genus
Astraa numbers more fossil than living species: and these petrified
remains belong principally to the Jura- and chalk-formations. Still
more numerous are the fossil species, as compared with those now
living, in the genus Turbinolia. A genus which appears to connect
Fungia and Turbinolia, Cyathophyllum of GOLDFUSS, has quite died
out, and occurs in transition limestone. In the same way fossil
species alone are found of the genera Ceriopora, Favositis, Pustu-
lopora, Heteropora, Catinipora and Aulopora. The fossil Polyparies
prove, like all other remains of an earlier vegetable and animal
world, that the surface of our earth had in earlier times a higher
mean temperature than it has now.




| SYSTEMATIC
ARRANGEMENT OF POLYPS.

CLASS IIL
POLYPL

ANIMALS contractile, having an intestinal cavity, with distinct
terminal mouth, surrounded by tentacles or radiating lobes, seldom
free, oftener affixed, aquatic; usually secreting a hard calcareous
or horny body (polypary), and adhering to it.

Propagation is by eggs, gems, stolons. Usually compound ani-
mals are formed of many individuals cohering.

SecrioN 1. Anthozoa EHRENB.

Apertare of the nutrient canal single. Tentacles contractile,
mostly without vibratile cilia.

OrpER 1. Hydriformia.

Tentacles of variable number. Nutrient canal excavated in the
parenchyme of the body, not surrounded by an abdominal cavity.

Family I. Hydrina. Naked, free, spontaneously affixed, with
deciduous progeny.

Hydra L. Body cylindrical, narrowed into a pedicle, simple or
ramose from the progeny not having been detached. Mouth
crowned with tentacles, round, contractile, in a single whorl.

Ayrmed-Polyp : Sp. Hydra viridis, TREMB. Pl 1. fig.; RoEs. Ins. 11
Polyp. Tab. 88, 89. This green species was the first which TREMBLEY
found ; it is rarer and smaller than the others.—H. Grisea, TREMB.
PL 1. fig. 2 ;—AH. fusca, TrEMB. PL 1. fig. 3, 4, polype & longs bras,
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Rogs. Ins. 111. Polyp. Tab. 84, 85, 87; TREMBLEY performed most
of his experiments on these last two species. Comp. what is said
at pp. 67, 69.

On this genus compare the work of TREMBLEY, noted in p. 6o, and of
LAURENT, p. 68. The first discoverer of the genus was LEREUWENHOECK, who
probably observed Hydra grises. He announced this animal in a letter to
the Royal Society of London, of Dec. 35, 1703, observed its propagation
by gemmation, figuring it with two young ones, and especially described
the great contractility of the arms. Phil. Trans. No. 283. Vol. xxm1. for
the years 1702, 1703, pp. 1304—1311. This description, however, had
been forgotten when TREMBLEY discovered the animal & second time.

Clava GMEL. Coryne of authors, not of GAERTN. Body cla-
vate. Tentacles scattered.

These animals are marine, and adhere to different bodies. Propa-
gation is effected by buds of a round or bell-shaped form, which
contain ova or spermatozoa, and which occasionally detach them-
selves from the stem on which they were developed, swim freely
about, and resemble small Medusee.

8p. Clava parasitica GM., Hydra multicornis, Forskly, Jcon. Rerum natur.
Haunie, 1776. Tab. xxv1. fig. b, B. Cor. squamata MUELL. Zool. Danic. Tab.
1v. about three lines, according to RATHEE, }inch long. RATHKE dis-
covered Spermatozoa in the swellings called Squame by MUELLER; vid.
WiEaMANN'S and ERICHSON'S Archiv. f. Naturgesch. 1844. 8. 155—165 ;
Ann, des Sc. Nat. 3ieme Série. 11. 1844. Zool. pp. 201—210; WAGNER found
eggs in these swellings, Jcon. Zootom. Tab. xxx1v. fig. 16. Thus the sexes
appear to be distinct.

Eleutheria QUATREFAGES. Body hemispherical, hollow. Ten-
tacles six, divided into two retractile branches, terminating in a
round head. Six eyes placed at the base of the tentacles.

8p. Elewtheria dichotoma, DE QUATREFAGES, Mémoire sur I'Eleutherie dicho-
tome. Ann. des Sc. nat. sec. Série. Tom. XVIL. 1843. Zool. pp. 272—1288,
Pl virr. Discovered in the Atlantic ocean, on the shore of the Islands
Chausey, Dep. La Manche, } millim. in diameter. There were eggs in the
posterior part of the body. This,form is probably a free bud for the propa-
gation of some species of Coryne, Sertularia or Tubularia. See V. BENEDEN,
Bulletin de P Acad. Royale de Bruzxelles, Tom. x1. No. 10. QUATREFAGES, ¢b.
Tom. x11. No. 2.

(Genus Pedicellaria MUELL. delendum?.]

! Pediculated organs with three valves are found between the spines and tentacles,
or suckers, of the sea-urchin, which MUELLER took to be parasitic Polyps, and of which
he formed the genus Pedicellaria.
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Family II. Sertularina. Polyps affixed by a membranaceous
pallium secreting the Polypary, or loricated, included in a tubule
or cell.

Hydractinia VAN “BENED., Echinochorium HASSALL, Dysmor-
phosa PHILIPPI, Synhydra QUATREFAGES. Polyps of two sorts,
sterile and fertile, set on an incrusting polypary. Tentacles numer-
ous. The fertile polyps without mouth.

Sp. Hydractinea lactea, Dismorphosa conchicola, PRILIPPI, Synkydra parasites
QUATREF. Ann. des Sc. nat. sec. Série. Zool. Tom. xx. PL vim. 1x., Has-
S8ALL, Ann. and Mag. of Nat. Hist. Vol. vii. Pl. x. fig. 5, PHILIPPI,
‘WieeM. u. ERICHS. Archiv, viiL. 1842. Taf. 1. fig. 3. Turbinate shells are
often found incrusted with a greyish-brown firm covering, difficult to remove:
this is the common body to which the several polyps, some millimeters long,
are attached, which have of late years been described by different observers.
QUATREPAGES found his specimens on the shells of T'urbo and Buccinum, in
which the hermit-crab (Pagurus) had taken up his abode ; so also BasTER
previously, natuurk. Uttsp. 1. Tab. 111. fig. 5. According to QUATREPAGES,
it is by no means established that all the above-mentioned names refer, as
VAN BENEDEN determines, to the same animal.

Coryne GAERTN., Stipula SARS, Syncoryna EHRENB. Polyps
with scattered tentacles, nodiferous or globose at the tip. Polypary
papyraceous, subramose, with polyps at the extremities of the
tubes, not retractile within the tubes.

The name Coryne of GAERTNER, PAvrras Spicileg. Zool. Fasc. x.
1774, pp. 36, 40, 41, has by later writers been perversely given to
other kinds, and the original typical species been named Syncoryne.

8p. Coryne pusilla GARRTN., Coryne glandulosa PALL. Spicil. Zool. x. Tab.
Iv. fig. 8, &c. Compare on this genus LOVEN, Kong. Vetensk. Akad. Hand-
ling. 1835; WiEaM. Archiv, m. 1837. pp. 321—336, Ann. des Sc. Nat.
2 Série. Zool. xv. p. 170, PL viIL. JORNSTON, Hist. of Brit. Zoophytes, pp.
39—41, PL 11

Tubularia L. (in part). Polyps with a double coronet or whorl
of tentacles, the upper surrounding the ‘mouth. Polypary affixed
by the base, tubular, gelatinous or membranaceous, with polyps
terminal, not retractile.

a) Simple Tubularice.

Sp. Tubularia indivisa L., Tubul. calamaris PALL., JUSSIEU, Mém. delAced.
Royale des Sc. 17432. p. 296. Pl x. fig. 2. A, B; Eruis, Corall. Pl. xvI. C;
LisTER, Phil. Transact. 1834. p. 266. Pl vimw. fig. 1, &c. ; JOHNSTON, Hist.
Br. Zooph. p. 48. pl. 11 :
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8) Branched Tubularie. [Genus Eudendrium Enr]
Sp. Tubul. ramosa L., ELL. Corall. PL xv1. fig. a. PL XVIL a, A, &c.

Corymorpha Sags.

Comp. SRS, Beskrivelse og Jagttagelser over nogle maerkelige eller nije <
Havet ved der Bergenske Kyst levende Dyr. Bergen. 1835. PL 1. fig. 3.
Forses and GoobsiR, On the Corymorpha nutans, Ann. and Mag. of Nat.
Hist. v. 1840. pp. 309—315; JOBNSTON, Hist. Br. Zooph. pp. 54—56. PL
vi. figs. 3—6.

Pennaria GOLDF. Polyps clavate, the club with scattered ten-
tacles globose at the extremity, and with a whorl of longer tentacles
at the base. Polypary ramose, with branches alternate polypi-
ferous on one side (with Polyps secund.)

Sp. Pennaria Cavolinis, Sertularia pennaria CAVOLINT, pp. 134—159. Tab. v,

Campanularia LAM. (Sertularice species L., EAR.) Polyps fun-
nel-shaped, with mouth situated at the extremity of a retractile
conical tubercle. A whorl of tentacles, numerous, warty, with
dart-cells at the base of the tubercle. The Polypary corneous,
tubular, branched, with cells campanulated, pedunculate, the pedicle
long, continuous with the stem. The terminal cells sterile, the
axillary oviferous.

Comp. LisTer, Phil. Trans. 1834, p. 372 &c.; LovEn, Kong.
Vetensk. Akad. Handl., WIRGMANN'S Archiv, IIL 8. 249—262. Ann.
des Sc. nat. 26 série, Zool. xv. p. 151 ; VAN BENEDEN, Mém. sur les
Campanulaires de la cdte d’Ostends. Bruxelles, 1843, 4°. (Mém. de
U Acad. de Bruxelles, xv11.), Ann. des Sc. nat. 2¢ série, Zool. xx. pp. 350
—369. PL 13 (Extract).

Sp. Campanularia dichotoma Lax., Sertularia geniculata L., ELLs, Corall.

PL xm. No. 18 A, a. C, c. PL xxxvm. fig. 3, &c.

Sertularva L. (exclusive of several species). Polyps funnel-
shaped; tentacles hispid,” numerous, arranged in a whorl at the
base of the mouth. Polypary corneous, simple or ramose, with
cup-shaped cells sessile, or subpedunculate, with short pedicle,
distinct from the stalk. Polypiferous cells sterile; others fertile,
oviferous, scattered over the stalk and branches, situated usually
near the base.

The Polyps of this genus do not differ from those of the former,
but the cells are non-pediculate, or the very short pedicle is dis-
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tinctly inserted into an indent of the stem. The last form the
genus Laomedea Lamouroux. Those which have cells entirely
without pedicle may be thus divided :

a) with cells bifarious or scattered (Sertularia Lax.)

Sp. Sertularia abietina L., ELL. Corall. PL. 1. No. 2. B, b ; Sertularia pumila
L., ELL. Corall. PLv. No. 8. fig. a, A, L1sTER, Phil. Trans. 1834. PL. virL.
fig. 3, &c. JouNsTON, Br. Zooph. p. 66, PL x1. figs. 3, 4, and p. 75, PL
xm fig. 1.

b) with cells verticillate (dntennularia Lax.)

8p. Sertularia antennina L., ELL. Corall. PL I1X a.

¢) with cells secund (Plumularia Law.)

Sp. Sertularia pluma ELL. Corell. PL viL ﬁg b, B, &c. JoHNBTON, Br.

Zooph. p. 92, Pl. xxm. figs. 1—3.1

OrpER II. Octactinia.

Tentacles eight, pinnate. Nutrient canal contained in a distinct
abdominal cavity, connected with it by interposed lamelle.

Family III. Xenina. Common body, fleshy or membraneous,
affixed by the base. Polyps not retractile, with pinnate tentacles.

Xenia Sav. Common body growing upwards into stems divided
at the top, branches short. Polyps fasciculate, collected at the
extremities of the branches into globose heads, or umbels.

8p. Xenia umbellata SaviaNY, Déscription de UEgypte, Polypes, Tab. 1. fig.
3; ScHWEIGGER'S Beobachtungen auf naturhist. Reisen. Tab. v. fig. 48 ; in
the Red Sea.
Anthelia Sav. Common body, membraneous, plane, spread over
marine bodies, stoloniferous. Polyps standing out, erect, crowded,
at the surface of the membrane.

Sp. Anthelia glauca S8aviaNY, Déscr. de U Egypte, Polypes, Tab. 1. fig. 7.

Note. Genus Rhizoxenia EHRENB. is founded on a figure of
Zoantha thalassantha of LEssoN in the zoological plates of Du-
PERRY'S voyage (FVoyage autour du Monde sur la Corvette la
Coguille, pendant les annees 1822—1825). The common body is

1 Many species which have been referred to Sertularia, belong to the Bryozoa.
Amongst them are those which LAMARCK has brought together under the genus Serio-
laria. Soce VAN DER HOEVEN'S Handd. der Dierkunde, first edition, I. p. 76.
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. made up of stolons, connecting tubes erect, ventricose, striated, each
containing a Polyp. Whether the Polyps are retractile or not, does
not appear. Comp. genus Evagora PriLipr1 (p. 79).

Family IV. Halcyonina. Polypary fleshy, spongy, perforated
by many canals, and crowded with microscopic calcareous spicula.
The Polyps associated in the polypary, retractile, with tentacles
pinnate.

This family has its name from the genus 4lcyonium L. called in
Holland Zeeschuim or Zeekurk (sea-foam or sea-cork). Under the
genus Aleyonium of LINNEUS were comprised species which, like
Aleyonium ScHLOSSERI, belong to the Molluscs (4scidie), as Sa-
VIGNY has shewn ; other species are Bryozoa (dleyon. gelatinosum).
The genus Alcyonium of LAMARCK contains plant-like forms without
polyps. To these spongy plants belongs also the genus Alcyonellum
Quoy (Euplectella OWEN). Consequently there remain for this
family those species alone which Lamarck has united under the
genus Lobularia, and probably it would be well, according to the
suggestion of SCHWEIGGER, to reject the name Alcyonium altogether,
for the sake of avoiding confusion. i

On the sponges comp. ScHWEIGGER, Handd. der Naturgesch. der skelett-
losen ungegliederten Thiere, 8. 370—374, R. E. GRANT, in Edinb. Philos.
Journ. Vol. xut p. 333, H. F. LINK, Ueber Pflanzenthiere iberhaupt und
die dazu gerechneten Gewichse besonders. Physik. Abhandl, der Akad. der
Wissenach. zu Berlin a. d. Jahre 1830. 8. 109—123.

Alcyonidia MILNE Epw. Polypary simple or ramose, with a
basal portion coriaceous, a terminal polypiferous, soft, retractile by
invagination within the former. Polyps with tentacles having
pinn, which are hollow, in a single row at the margin, retractile
separately.

8p. Alcyonidia elegans MILNE EDWARDS, Ann. des. Sc. nat. 3¢ Sér. 1v. 1835.
PP- 333—333. PL 13, 13. In the Mediterranean at Algiers.

Nephtowa Sav. (according to EHRENB. to be written Nephthya).
Polypary ramulose or shrubby, with Polyps retractile within warts
armed with spicula.

Sp. Nephtea inmominata BLAINV., Nephthya Savignyii EHRENB., Ammothea
Chabrolis AupouiN, Déscr. de U Egypte, Polypes, Pl. 11 fig. 5. To the same
genus belongs Sphongodes celosia LEssoN, Illustrations de Zoologie, PL xx1.
which seems scarcely different from Alcyonium floridum EsPer, Alcyon.
Tab. xvI.
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Ammothea SAV. Polypary ramulose or shrubby, with Polyps
retractile into unarmed warts, clustered on the last branchlets.

Sp. Ammothea virescens SAVIGNY, Déscr. de U'Egypte, Polypes, Pl 1. fig. 6.

Sympodium EHRENB. Common body, membraneous, effuse, with
Polyps retractile into unarmed warts that project only slightly,
without stem.

Sp. Sympod. fuliginosum EHRENB., Antheli® species AUDOUIN, Déscr. de
U Egypte, Polyp. Pl. 1. fig. 6.

Some A nthelie have retractile Polyps. They cover various marine bodies
a8 an incrustation. One species of this genus was described by PALLAS as
the crust of a Gorgonia: Gorg. coralloides, Elench. Zoophytor. p. 193,
EspER Gorgon. Tab. xxxI1.

Evagora PHILIPPI. Polypary incrusting, formed of stolons
conjoining the several Polyps. Polyps with a basal portion harder,
coriaceous, a terminal retractile, soft.

8p. Evagora rosea PHILIPPI, WIRGMANN u. ERICHSON Archiv f. Naturgesch.
VIIL 1843, 1. 8. 36. Taf. 1, f. 3, c.—Zoantha thalassantha LESSON (see above,
P. 77) appears to be another larger species of this genus.

" Alcyonium Cuv. MILNE Epw. (Lobularia LaM. Alcyonis
species L.) Body fleshy, turgid, usually inciso-lobate, covered with
Polyps scattered.

The separate polyps are entirely retractile within the common
body, formed by the union or concretion of the external covering
of the polyps. This is thick and spongy, and contains a great
quantity of small irregular crystals of carbonate of lime. Propaga-
tion is by eggs and buds (gemme). The form and size may be very
different in one and the same species, so that the distinction of
some of the species proposed by authors is uncertain.

Sp. Alcyonium lobatum PALL., Alc. digitatum L., Jussixu, Mém. de l'Acad.
des Sc. de Paris, 17412. Pl 1x. f. 1. A—J ; ELL. Corall. Pl xxx11L fig. a, A ;
8pix, Ann. du Mus. xmm. 180g. Pl xxxmr. fig. 8 (named Alc. exos); La-
MOUROUX, Hist. des Polypiers flexibles, Pl. xi1. fig. 4, Pl. x11. Pl x1v.
fig. 1, JOHNBTON, Hist. Br. Zooph. 174. Pl xxx1v. xxx1v*. This species,
called by the Dutch fishermen, according to Pallas, dooden manshand or
duimen (deadman's band or thumb), occurs in the North Sea, and attains a
size of 0.14—o.2 millim. ; the form is very irregular, which, as it seems to me,
the name given to Pallas well indicates ; the colour is brown-yellow.—Alc.
palmatum PaLL. Alc. exoe L., BoHADSCE De quibusd. ansm. mar. Tab. 1x.
f.6, 7. EsrRR Alcyon. Tab. 1. &c. This species ocours in the Mediterra-
nean; it has the form of a little tree or shrub, and the branches are coloured
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red. It has been specially investigated by MiLNx EpwaRDS, and very
beautifully figured in his Observations sur les Alcyons. Ann. des Sc. nat. 2¢
Sér. Tom. Iv. Zool. pp. 333—343. PL 14, 15.

Family V. Pennatulina. Stem free, fleshy, containing inter-
nally an axis stony or horny. Polyps naked, aggregated on the
common stem, with tentacles pinnate or pennatifid.

Sea-Feathers (Polypi natantes s. Penne marine). The opinion,
that these polypstocks swim about in the sea, appears to be un-
founded. The stem is fixed in the ooze at the bottom of the sea,
or the polypary lies on the bottom ; it is only when the waves or
the fishermen’s nets have broken the Pennatula loose, that it swims
free in the water. Comp. W. Rapp Ueber Polypen w. Actinien
8 8, 34. Costa in FRORIEP'S neue Notizen, Bd. xx1. Feb. 1842, 8. 154.
Many species are phosphorescent: Pennatula phosphorea, Pen.
grisea, Pen. rubra (P. granulosa Lan.), Veretillum cynomorium from
the Mediterranean and Pen. argentea from the Indian sea.

The genus Encrinus, placed by LAMARCK amongst the sea-feathers,
belongs to the Echinoderms, and is, as ELris long ago remarked, a
species of star-fish with a stem. Nat. Hist of Corall.

A. Shaft pinnated in scales at the upper part, pinns polypiferous.

Pennatula L. (exclusive of species).  Shaft fleshy, at the lower
part naked, at the upper pinnate, axis stony. Pinn two-ranked,
patent, plicate, dentate on the upper margin.

Sp. Pennatula grisea L., Pennatula spinosa LAK., ALBINT Annot. 4cad. Lib.
1. Tab. vi. figs. 1, 2, BoHADSOR De quibusd. animalih. mar. Tab. 1x.
figs. 1—3, EsPEr Pflanzenth. Pennat. Tab. 1. Pen. rubra L., Pen. granu-

losa LaM,, ALBIN. L L figs. 3, 4, EsPER Pflanzenth, Pennat, Tab. 11. both
from the Mediterranean.

Virgularia LAM. Shaft elongate, slender, naked below, pin-
nated above, with sub-stony axis. Pinne small, unarmed.
Sp. Virgularia mirabilis, Pennat. mirabilis MuELL. (not L.) Zool. Dansc.
Tab. x1. Cuv. R. Ani, édst. sllustr., Zoophyt. Pl xc1. fig. 3.

B. 8haft simple, with polypiferous warts or papille at the upper part.

Funiculina LAM. (Pavonaria and Scirparia Cuv.) Shaft elon-
gate, filiform, with axis horny or sub-stony. Polyps arranged in
series, secund or alternate.
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a) Polyps secund (Pavonaria Cuv.)

Sp. Funiculina antennina, Pennatula quadrangularis PALL., Pennat. antennina
L., BoHADSCH De quibusd. Anim. mar. Tab. I1X. fig. 4 ; in the Mediterra-
nean, more than two feet long. [Found near Oban, Argyleshire, forty-eight
inches in length, by Prof. ForBEs. Vid. JorNsTON, Hist. Br. Zooph. p. 165,
Pl xxx1.]

b) Polype alternate (Scirparia Cuv.)

Sp. Pennatula mirabilis L.

C. Shaft simple, Polyps scattered, sessile.

Veretillum Cuv. Body cylindrical, fleshy, upwards polypife-
rous, with large Polyps. Axis like a ligament or osseous, short.

Sp. Veretillum cynomorium, Pennatula cynomorium PALL. Misc. Zool. Tab.

xin. f. 1—4, RAPP, Nov. Act. Acad. Cesar. Leop. Carol. Natur. Curios.

xiv. 2. 1829. Tab. xxxvar. fig. 1. ERDL in WAGNER Icon. Zootom. Tab.
xxxrv. fig. 1. Mediterranean, &c.

D. Shaft simple, polypiferous at the extremity only, polyps grouped in
an umbel.

Umbellularia LaAM. Body elongate, slender, with a long osseous
axis. Polyps large, terminal.

8p. Umbellaria granlandica, Pennatula encrinus PALL.; ELL. Corall. Tab.
XXXVII. taken in very deep water at 7g° N. L.

E. Shaft short, cylindrical, dilated into a flattened reniform expansion,
which is polypiferous on one side.

Renilla LaM.

Sp. Renilla americana LaM., Pennatula reniformis PALL., SCHWEIGGER Beob.
auf naturkist. Reisen. Tab. 11. fig. 10 ;—Rentlla violacea QUOY et GAIMARD
Voyage de UUranie, Zoologie. Pl. LxxxvI1. fig. 5—7, Cuv. R. Anim. édit.
tlustrée, Zoophy. Pl. xc1. fig. 3.

1 Scirparia or Scirpearia Cuv. is 8aid to be distinguished by Polyps placed alternate
on the two sides. This genus is founded on Pennatula mirabilis, Polypus mirabilis
LiNN. Mus. Adolph. Prederici Regis, Holmiw, 1754. Fol. Tab. x1x. fig. 4. p. 96. It
is very possible that LINNZEUS afterwards mistook a foreign species (from China, see
Amanit. Acad. 1v. p. 257) for one from the North Sea (Fauna Suecica, p. 543, ‘‘habi-
tat in oceano Norvegico”), and this last may be Virgularia mirabiis. To me the genus
Scirparia appears very doubtful. The type which served for LINN&US’ description,
was not known at Stockholm, as my friend Prof. SUNDEVALL wrote to me (4 July,
1846).

VOL. 1. 6
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Family VI.  Tubiporina. Polypary calcareous, of parallel
tubes, close set, conjoined by transverse partitions. Polyps tubular,
the neck retractile, soft, the lower part indurated, forming the poly-
pary. Tentacles in single or double row at the margin, retractile by
involution.

Tubipora L. (exclusive of several species).

Sp. Tubipora musica L., Tubularia TouRNEP. Instit. Rei Aerbarie Tab. 342
(the Polypary) ; for this animal and its organisation compare especially the
beautiful plate in FREYCINET, Voyage de I'Uranie, Zool. PL 88. The
Organ-Coral consists of cylindrical, hollow tubes, standing perpendicular
with transverse partitions. These last arise from a horizontal expansion,
which at the top of the tube surrounds its circumference radially. The
expansions connect the tubes together, and become partitions when the
tubes above them begin to grow. From this elongation of the tubes
their jointed form arises, and when the growth ceases, they form a new
transverse expansion round the wall of their aperture. EHRENBERG has
distinguished the species of this genus more accurately : they are usually
comprised under the collective name of T'ubipora musica. The Polypary in
all the species is purple-red ; in the Indian species which PERox (Voyage
aux terres Australes 1. p. 146), and QuoY and GAIMARD (Voyage de ' Uranie,
Zoologie, pp. 634—641 and PL. 88) observed, the Polyps are green, in others
they are whitish or light red, as in those which CHAMI880 described (Nor.
Act. Acad. Leop. Carol. N. C. Tom. x. p. 370, Tab. xxxmr. fig. 2), and in
Tubipora rubeola Quoy (Voyage de U'Astrolabe, Zool. 1v. pp. 357—359),
GUERIN Icomographie, Zooph. Pl. xxu1. fig. 1, where the fin-like indents
at the edge of the tentacwla stand in a single row, as in Tubip. Hemprichii
EHRENB., whilst in Tubipora musica EHRENB. to which FREYCINET'S plate
quoted above refers, they form a double row.

To Tubipora fossil Polyparies appear to belong, Catenipora (esckaroides)
and Syringopora GOLDF. from the oldest limestone (mountain-lime).

Family VII. Corticata. Polypary fixed, ramose, its bark soft,
supplied with calcareous spicula or granules, polypiferous, its axis
hardish stony or horny. Polyps retractile, with tentacles having
a single row of small conical appendages at the margin, gemmi-
parous and oviparous, conjoined by canals creeping through the
bark.

The barked-corals (corticiféres) of Lamarck form a division very
nearly allied to 4lcyonium and Pennatulina. The polypary is here
in its origin and mode of structure very different from that of the
Tubiporina, but on the other hand resembles that of the Penna-
tulina. The hard axis, which alone is usually preserved in collec-
tions, may be compared with that of the Pennatwlina,; they are, in
a word, fixed Pennatulinc.
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A.  Axis stony (Isidea EHRENB.)
Isis L.

Corallium LaM. Shaft uniform, rigid, finely striated longi-
tudinally.

Sp. Corallium rubrum LaM., Isis nobilis L. ToURNEF. Instit. Rei herbarie,
Tab. cooxxxrx. (Axis), ESsPER, Pfanzenth. Isid. Tab. vi1, viir. ; CAVOLINT
Polipi, pp. 33—47, Tab, 1. CuvIER R. Anim. édit. illustrée, Zooph. Pl
80. Blood-coral ; in the Mediterranean, especially on the African coast. It
is exported to the East Indies, and is also much used in Europe for neck-
ornaments. It grows on all sorts of marine bodies, even on other corals,
and not only downwards, but in all directions, increasing very slowly ; it is
seldom more than a foot long. The streaks visible on the unpolished axis
are the impressions of vessels which run in the bark, and form a communi-
cation between the different polyps.

Meliteea LaM. Shaft knotty, genicula tumid, ramiferous.

Sp. Meliteea ockracea, Isis ockracea L., PALL., Natuurl. Hist. der plantdieren,
door BoDDAERT, Tab. vii. MEIJEN, Reise um die Erde, 111, Zool. Tab. xxx1X.
in the Indian Ocean. .
Isis Lam. Shaft with jointed axis, nodes stony, striated, rami-
ferous, internodia horny.

Sp. Iris hippuris L.; Esper Pfanzenth. Isid. Tab. 1—I1L.

Mopsea LaMOUR., EHRENB. Shaft with jointed axis, nodes
horny, ramiferous, internodia stony.

Sp. Mopsea dichotoma, Isis dichotoma L.; EsPER Pflanzenth. Isid. Tab. v.

Note. Here also belongs Isis elongata, EsPER Pflanzenth. Isid. Tab. vi,

according to two specimens brought by the noble V. S1EBoLD from Japan,

which are preserved in the Leyden Museum, and agree with EsPEr’s

figure. Is the same species also found in the Mediterranean, as PHILIPPI

supposes, who refers to it Mopsea Mediterranea Ri880? See WIEGMANN
u. ERICHSON’S Archiv. VIII. 1842. 8. 38.

B. Axis horny (Cerato-corallia or Gorgonia EHRENR.)

Gorgonta L. (exclusive of species of Antipathes). Stem with
axis horny, distinct: the crust polypiferous, fibroso-calcareous, per-
sistent.

Sea-shrub, Horn-plant. These horn-plants grow with stem and
branches upwards ; the latter are usually situated in a plane, and
often coalesce. Many earlier and later writers have believed the
stem to be a plant, on which Polyps had fixed themselves. (De
natura vegetabilt Gorgoniarum, auctore G. L. C. GRAVENHORST,
OxeN's Isis 1823. 8. 724. Redle Academia delle scienze di Torino

6—2
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T. xxvi) The species are very numerous, and many might perhaps
by closer investigation be better defined. LaMouroux and EHREN-
BERG have formed different genera, which by the last especially have
been distinguished by the arrangement of the Polyps.

Subgenera: Prymnoa Lamour, EHRENB Muricea LAMOUR,
EnReNB. Eunicea LaMour., EHRENB. Plezaura LaMour, EHRENB.,
Gorgonia LaMoUR, EHRENB.,, Pterogorgia EHRENB—A new genus
Bebryce PHILIPPI appears to be distinguished by non-retractile
Polyps.

Sp. Gorgonia flabellum L., ELL. Corall. PL xxv1. fig. A—O. Sea.fan, Mermaid's
JSan, in different seas.

Antipathes PALL. (Gorgonie Spec. L.) Stem with axis horny,
distinct, covered usually with minute spines, with bark polypiferous,
gelatinous, deciduous.

Sea-shrub. The bark which is gelatinous, not calcareous or
fibrous, is missing in specimens taken from the sea: hence, when
preserved in collections, they resemble branches of dead wood.

EHRENBERG thinks Antipathes ought not to be joined to Gorgonia,
and that it probably belongs to the Bryozoa. He refers to later
communications, which have not yet, as far as I know, been pub-
lished. (Die Corallenthiere des rothen Meeres, 8. 113 in a note.)
MiLNe EpwARDsS does not hold this opinion, LAMARCK Hist. nat.
des Ani. 8. v. 11 p. 684. According to GrRAY the Polyps of Ani#i-
pathes, which he investigated in a specimen referred by him to
Ant. dichotoma PALL have siz arms, but, with the exception of
this strange anomaly, agree with those of Gorgonia. Proceedings of
the Zool. Soc. of London. 1832. p. 41, 42.

Sp. Antipathes spiralis PaLL., EsPER Pflanzenth. Antip. Tab. viIL., PALLAS

Plantdieren by BoDDAERT, Tab. vI. fig. 5.— Antipath. myriophylla PALL.,
Esper L. 1. Tab. x, GUERIN Iconogr. Zoophyt. Pl. xxu11. fig. 1. &c.

Orper III.

Polyactinia (Zoocorallia polyactinia, Phytocorallia polyactinia,
and Phytocorallia dodecactinia EHRENBERG).

Polyps with twelve or more non-pinnate tentacles, simple or
aggregate. Nutrient canal suspended in the cavity of the body, by
means of lamelle forming partitions. Aperture of the nutrient
canal single, external, supplying the office of mouth and of anus.
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SecrioN L
Tentacles twelve. (Phytocorallia dodecactinia EHRENB.)

Family VIII. Madreporina (Madreporina and Milleporina
Enrens.) Polypary secreted by the Polyps, stony, supplied with
polypiferous cells, usually ramose or expanded, lobate. Tentacles
short.

Madrepora L. (exclusive of many species), LaM. (Porites Esusp.
Heteropora and Madrepora EHRENB.) Polypary stony with cells
circumscribed, lamellose, often prominent, with porous interstices.

Sp. Madrepora palmata, Heteropora palmata EHRENB., Madrepora muricata,
var. EsPer Pflanzenth. Madrepor. Tab. L. On the animal of this species
comp. LESUEUR, Mém. du Mus. V1. pp. 290, 291, PL xvIL. fig. 18. Madre-
pora abrotanoides, Madrepora muricata PALL., QUoY and GAIMARD Voyage
de UUran. Pl. xcv1., GUERIN Iconogr. Zooph. Pl. xxu1. fig. 10.—Madre-
pora pocillifera LaM. &c.

Pocillipora LaM. Polypary stony, ramose, with cells of slight
depth not lamellose, contiguous.

Sp. Pocillipora damicornis LaM., EsPER Pflanzenth., Madrep. Tab. xLvI.
and xLVI A, &c.

Genus Nullipora Lam. Systéme des Ani. s. vertébres 1801. p. 374,
(Millepores with pores not evident Hist. nat. des Ani. s. vertébres 1.
p- 311) according to EHRENBERG is in part to be brought here,

Sertatopora LaM. (in part). Polypary stony, ramose, with cells
disposed in longitudinal rows, with margin slightly prominent.
Polyps with the structure of the dodecactinia, destitute of tentacles.

Sp. Seriatopora subulata, Millepora lincata L., Esrer Pflanzenth. Millep.
Tab. xIx.

Millepora L. (exclusive of species) Polypary stony, ramose, with
cells deep, obsoletely or not at all lamellose, separate, scattered.

Sp. Millepora alcicornis L., EspEr Pflanzenth. Millep, Tab. v, vi1, xxv1, &c.
(Here also the Polyps appear not always to possess arms). Many species
which were formerly placed amongst the Millepora are now ranked in other
genera.—Millepora truncata, the genus Truncularia WIEGMANN (Handb.
der Zool.), Myriopora BLAINV. belongs to the Bryozoa, EHRENB, Die Coral-
lenthiere des rothen Meeres, 8s. 126, 154, MILNE EDWARDS in 2nd edition of
Lawmagck Hist. Nat. des Ani. s. v. p. 306,
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Secrron IL
Tentacles numerous, exceeding twelve.

- A, Polyps secreting a stony Polypary, by which they are
“affixed (Phytocorallia polyactinea EHRENB.)

Family IX. Ocellina EHRENB. (and Dedalina ejusd. in part).
Cells circumscribed.

Genera: Caryophyllia Lam., Oculina Lam., Explanaria Law.,
Cladocora Hempr and EHRENB., A nthophyllum SCHWEIGGER, EHRENE.,
Astreea Gu. (Astrea Lan.)

Sp. Caryophyllia ramea Lax., Madrepora ramea L., Oculina ranea EHRENB.,
ToURNEFORT Instit. Rei herbarie, Tab. cccxn, Madrepora, EsPER Pflan-
zenth., Madrepor. Tab. 1X. X A., MILN® EDWARDS in CUVIRR R. Ani. éd.
illustrées, Zooph. Pl. LXXXIIL fig. 1, 14, 1b (with the animals).—Caryoph.

licularis, Cladocora calycularis EERENB., CAVOLINI Polipi marini. Tab.
1, fig. 1—s5, pp. 48—58, MILKE EDWARDS in Cuv. R. Ani. éd. lustrée.
Pl uxxxim. fig. 2.

Note. The too numerous genera in this family, severed from the
genus Madrepora LINN., might perhaps be properly referred to two
genera, Oculina and Astrea. Add Monomyces EHRENB. with a
solitary star.

Family X. Gyrosa (Dedalina EHRENB. in part). Cells con-
fluent into sinuous furrows, on both sides lamellose.

1+ Stars concave.

Meandrina LaM. Meandra OxEN!, EHReNB. Polypary
stony, hemispherical, on the convex surface stars winding, con-
tiguous, lamellose.

8p. Meandrina cerebriformis, anglict Brain-stone ,—Mmandr. labyrinthica,
Mus. Beslerian. 1716. Tab. xxv1. fig. 1, Madrepore, SAVIGNY Déscr. de
UEgypte, Zoophyt. Pl. v. fig. 4, &. In this Polypary the confluent stars or
cells (amdulacra), with their transverse plates, resemble the mountain-
chains as usually engraved on geographical maps.

Agaricia LaM. Polypary foliaceo-lobate, on one side only fur-
nished with furrows or stars in lamelle.

Sp. Agericia elephanthotus EHRENB., EsPER Pflanzenth. Madrep. Tab. xviiL.
&ec.

Pavonia LaM. Polypary foliaceo-lobate, with leaves com-

pressed, on both sides stelliferous.

v Lehrb. der Naturgesch. 111, 1. 8. 70. 1815.
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Sp. Pavonia agaricites, Madrepora agaricites L., EspER Pflanzenth., Madrep.
Tab xx, Cuv. R. Ani. édit. illustr., Zooph. Pl. Lxxx1v, fig. 2 ;—Pav.
lactuca, Madrep. lactuca PaLL., EspER Planzenth., Madrep. Tab. xxxrir.
A, B, Quox et GaiM. Voyage de UAstrolabe, PL xvil. fig. 1, copied in Cuv.
R. Ani. éd. sllustr., Zooph. Pl. Lxxx1v. fig. 1. The animal figured and
described by Quoy and GAIMARD has round the mouth tubercles and no
arms, is very flat, and resembles an A ctinia ; EHRENBERG places this species
with Maandrina pectinata, Meandr. areolata, and some others under a
new genus Manicina. The singularly flat and thin leaves of this Polypary
have given occasion to the name of Endive-Coral (lactuca).

t++ Stars convex.
Monticularia LaM.

B. Polyps secreting internally a hard body (Polypary stony,
not affixed).

Family XI. Fungina EHREXB.
The stony polypary is here an internal induration of the animal,

and is by EHRENBERG compared with the calcareous plate of Cephalo-
pods (the back-bone of the Sepia).

Fungina LaM. Polypary free, orbiculate or oblong, hemi-
spherical or conical, above convex and lamellose, with an oblong
central lacuna or gap, below concave and rugged. Star single,
occupying the upper surface with lamellee denticulate or rough on
the margin.

Sea-mushroom. The numerous plates, running from the center to
the circumference, give this Polypary some resemblance to a mush-
room, in which however the plates are situated beneath the cap.
Some have an elongated form, and hence, in the names they bear, are
compared to moles or slugs.

The Fungie lie in clefts of rocks and cavities of coral-reefs,
surrounded by branched corals, so that the force of the current is
broken whilst the access of sea-water is not precluded. The older
specimens are quite free: but younger ones are seated on a stem,
on rocks, or sometimes are fixed to the dead remains of other
Fungie ; in the pedunculate state they resemble the genus Caryo-
phyllia Layx. The stem is at first hollow, and is afterwards filled
with calcareous coral-substance ; the disc becomes larger, and at
last the stem entirely disappears. 8. STUTCHBURY, An Account of
the Mode of Growth of Young Corals of the genus Fungia, Trans-
act. of the Linnean Society of London, vol. xvI. 3. p. 493—498.
1833.
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In most the entire Polypary belongs to a single Polyp. In some
species no tentacles or arms are distinguishable ; but in others there
are numerous thick, conical arms, irregularly scattered; in the
middle the large, transverse oral aperture is seen. The animal
surrounds the Polypary as well beneath as above. See the figure
of Fungia crassitentaculata Quoy and GAIMARD, Voyage de U Astro-
labe, Zooph. PL xiv. f. 3, 4, also transferred into the illustrated
edition of Cuvier, R. Ani. Zoophytes, PL Lxxxi. fig. 1. GUERIN,
Iconogr. Zoophytes, Pl xxmn1 fig. 6. In other species, according to
the observations of EscHscHOLTZ, QUOY and GAIMARD and others,
many animals are grown together ; the oral apertures, here without
tentacles, lie partly in the oblong median depression of the Polypary,
partly between the plates. These form the genus Polyphyllia Quoy
and GArmarp, and Herpolitha EscmscH. (Herpetolitha LEUCK.),
Haliglossa HeMpr. and EHRENB.

See on this genus F. 8. LEUCKART, Observat. Zool. de Zoophytis Coral-
lits, speciatim de genere Fungia. Cum Tabulis I'V. @ri incisis. Friburgi
Brisigavorum. 1841. 4to.

Sp. Pungia agariciformis LaM., Madrepora fungites L., Mus. Beslerian.
Tab. xxv1. fig. 3. Forsk. Icon. Rer. natural, Tab. xri1., EspER Pfan-
zenth. Madrep. Tab. 1. Lruckarr L 1. Tab. 1v. fig. 1—3, round, with fine
toothed lamine ; the animal had been observed before by ForskiL, and
varies in colour ; QUOY and GAIMARD have figured it entirely red, if indeed
their figure refers (as EARENBERG concludes) to this species. Voyage delUra-
nie, Zool. Pl. xov1. fig. 1, 3.—Pungia limacina Lau., Haliglossa limacina
EnreNs.,, Esper Pflanzenth. Madrep. Tab. Lxul. ;— Pungia talpa, Poly-
phyllia talpa, &c.

Genus Cyelolithas (Cyclolites Lam.) Polypary stony, orbiculate,
with center sub-lacunose (monostoma), above lamellose, with dicho-
tomous lamelle, beneath with plane surface, with concentric rings.

Fossil species from the oolitic and chalk formations, allied to
Fungie with which GoLDFUSS joins them.

8p. Cycl. hemispherica Lax., BRONN Urweltliche Planzenthiere 18128, fol.
Tab. v. fig. 11; Cycl. cancellata LaM., FAusas pE SaiNT FoND, Hist. nat.
de la mont. de Saint Pierre, Pl. xxxvImI. fig. 8, 9, &ec.

Turbinalia (Turbinolia LaM.) EHRENB. Polypary conical, with

base acuminate, cell single, terminal, lamelloso-stellate. (Is thisits
place?)

Sp. Turbin. rubra Quoy and GaiM. Voyage de I'Astrolabe, Zool. Tom. 1v.
p. 188, PL xiv. fig. 5—9. GUERIN, Iconogr. Zoophyt. Pl xxum. fig. 7,
Cuv. R. Ani. éd. lustr., Zooph. Pl. Lxxx11. fig. 5. This species, drawn up at
New Zealand from a depth of twenty-five fathoms, fastened to a shell, has
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an animal much resembling an Actinia, with a large oval oral-aperture
surrounded by numerous, very large, transparent tuberculated rays. The
other species upon which LAMARCK has founded this genus are only known
in the fossil state. It was thought that they were not affixed, and con-
sequently they were referred to this family ; the discovery, however, of the
voyagers quoted above, shews that the species now living far rather belongs
to the family of the Ocellina, and probably ought to be joined to Mono-
myces EHRENB. It may be suspected, perhaps, from STUTOHBURY'S
observations, that here younger forms of Pungia have crept in.

To Turbinalia the genus Diploctenium GOLDFUSS, Flabellum LEssoN
may be added. See Flabellum pavoninum LEss. IQustrations de Zool.
PL xrv.
Note. The genus Lithactinia LEssoN related to the Fungic, might
perhaps from recent investigations be established with propriety.
Comp. LessoN Jlustrations de Zoologie, Pl. v1.

C. Polyps with the whole body soft or subcoriaceous.

Family XII. Zoanthina. Polyps affixed, never detached
spontaneously, rarely solitary, more frequently gregarious, gemmi-
parous or oviparous, never dividing spontaneously.

Zoanthus Cuv. Bodies fleshy, subcylindrical, below slender, at
the top clavate, gregarious, adhering by filiform gemmiferous stolons
of the base. Mouth terminal, crowned with tentacles filiform or
clavate.

Sp. Zoanthus Elisii, Actinia sociata ELL18, Phil. Transact. 5%, Tab. x1x.
fig. 1, 2. Encyclop. méth. PL LxX. fig. 1, GUERIN Iconogr., Zooph. Pl. xx.
fig. 4. Zoanth. Bertholetii EHRENB., Polythoa Bertholetit AUDOUIN, SAVIGNY
Déscr. de UEgypte, Polypes, Tab. 1. fig. 3. Zoanthus Couchii JOHNSTON,
Hist. Br. Zooph. p. 203. PL. xxxv. fig. 9.

Mamillifera LESUEUR, Cavolinia SCHWEIGG. Bodies cylindrical
or clavate, gregarious, conjoined by a membranous base, not retrac-
tile.

Sp. Mammillifera Cavolinii, Madrepora denudata CAVOLINII, Polipi marini,
Tab. m. fig. 6—8, pp. 57, 58.

Palythoa Lamour., EHRENB., Corticifera LESUEUR. Bodies
gregarious, connate, dilated into a coriaceous expansion, with the
little apertures slightly emergent.

Sp. Palythoa ocellata, Alcyonium ocellatum ELLIS and SoL.

Hughea LAMOUR., EHRENB. Polyps solitary, oviparous, with-
out any stolons.
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Sp. Hughea Savignyi, Palythoa Savignyi AuDoUIN, Déscr. de U Egypte, Poly-
pes, Tab. 1. fig. 1.

Family XIII. Actinina. Polyps affixing themselves by the
part opposite to the mouth, loosening spontaneously and creeping
or swimming, solitary, oviparous or viviparous, never dividing
spontaneously, rarely gemmiparous.

Actinia L. Body conical or cylindrical, with mouth at the top
simple, surrounded by tentacles numerous, cylindrical, radiant in
one or several rows, with base discoidal.

Sea Anemonies. Comp. on these animals, BAsTER Natuurkundige
witspanningen, 1. 1762, bl. 138—142 ; DICQUEMARE, Essay towards
the elucidating of the history of the Sea-anemonies, Philos. Transact.
1773, p. 361, 1775, p. 207, 1777, p. 56 ; Rarp, Ueber die Polypen
im Algemetinen und die Actinien insbesondere, 1829 ; A. A. BERrT-
HOLD, Zergliederung der see-anemonen und namentlich der Actinia
coriacea tn Beitrige zur Anatomie, Zootomie und Physiol. Gottingen,
1831. 8vo. 8. 1—19 ; J. F. BRANDT, Prodromus Descriptionis Ani-
malium ab H. MERTENSIO in orbis terrar. circumnavigatione observa-
torum Fasc. 1. Petropoli 1835, 4to. pp. 9—17 &c.

The Anemonies live on Crustacea, conchifera &c., swallow even
occasionally large mussels, reject the shell, when the fleshy part has
been extracted and consumed, by the mouth, and evert for this
purpose their body, which they do likewise whenever they feel
hunger. Their reproductive power is almost as great as that of
Hydra ; if they be divided transversely, new tentacles after a few
weeks are seen on the inferior portion, and each half becomes a
perfect creature; thus they may be propagated by fission, but
propagation by spontaneous fission does not appear to occur
naturally amongst Actinie: usually it is effected by ova which get
into the stomach from the ovaries and are there developed ; when
the young ones come out of the egg they are rejected by the mouth.
That the actinie are viviparous was formerly observed by BASTER.
The young have at first fewer arms or tentacles than are after-
wards present.

These animals, with their coronet of tentacles, resemble com-
pound or double flowers; at the same time many also attract by
their lively colours. Most of them are very semsitive of the
stimulus of light, and the brighter the day spread their tentacles
the more. Of Actinea depressa Rapp observed that it immediately
contracted when sun-light fell upon it.
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The cylindrical body is formed of a thick skin of which the
innermost layer consists of longitudinal and transverse muscles.
The tentacles are hollow. The stomach is a folded blind sac. The
space between the stomach and the skin is divided by numerous
partitions ; the ovaries, whose efferent canals open into the base of
the stomach, lie in the chambers thus formed’.

Actinie are marine animals; they occur in the temperate and
torrid zones. Some species are brought to market by the Italians
and are eaten.

A.  With lateral pores (Cribrina HEMPR and EHRENB.)

Sp. Actinia ¢ffeta L., BAsTER 1. Tab. x1v. fig. 3, Rarp, 1. 1. Tab. 1n. fig. 2.—
Actinia coriacea Cuv., Actinia senilis L., Baster L. Tab. xim. fig. 2. RaPp,
1. 1. Tab. 1. fig. 3, 4, LEssoN Jlustr. de Zoologie, Pl. LIv.

B.  Without lateral pores (4ctinia EHRENR.)

Sp. Actinia viridis GMEL., Priapus viridis Fomsk. Icon. Rer. natural. Tab.
xxviI fig. B, b, Actinia Cereus RaPp, 1. 1. Tab. 11. fig. 3; this species is
eaten in the south of France, and is known by the name Ortie or Ortigue ;—
Actinia tapetum HEMPR. and EHRENB. with short and numerous tentacula ;
this species in the contracted state occasioned the establishment of a new
genus, supposed to be distinguished by the absence of tentacles : Discosoma
RUEPPEL and LEUCK., Neue wirbellose Thiere des rothen Meeres, Frankf. a.
Main. 1828, Tab. 1. fig. 1.3

Actinodendron Quoy and GAIMARD. Tentacles ramose (or
provided with vesicles lateral, fasciculate, EHRENB.)

Thalassianthus RuEPP. and LEUCK., Epicladia EARENB. Ten-
tacles pectinate.

Minyas Cuv. Actinecta Less. Body free, globose, ribbed.
Mouth surrounded by tentacles in many rows, which are sometimes
lobate. Disc opposite the mouth supplied with aeriferous canals,
serving to suspend the animal in water.

1 Besides the works of BERTHOLD and RAPP referred to, that of RYMER JONES,
General Outline of the Animal Kingdom and Manual of Comparative Anatomy, London,
1841. Pp. 39—44, also contains a detailed anatomy of Actinia. ’

3 Comp. also the descriptions of several Mediterranean species of Actinia given by
A. F. GruBe, Actinien, Echinodermen und Wiirmer des Adriatischen und Mittelmecrs,
Kénigsberg, 1840, 4to.; amongst the new species is one remarkable for its change of
colour, Act. Chameleon GRUBE.
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Sp. Minyas cinerea Cuv. R. Ani, 1™ edit. Pl xv. fig. 8, LEssoN Centuric
Zool. Pl. Lx1L fig. 1, in the Atlantic Ocean. This genus is referred by
CuvIsR to the Eckinodermata apoda ; LESUEUR, who has made known some
other species of it, gives it a place near Actinia. An accidental, not a
natural opening in the disc, opposite the mouth, was taken by CuviEr for
anus. See the and edition of LAMARCK, Hist. nat. des Anim. sans vertebres
IIL. PP. 427—4139.
Lucernaria MUueLL. Body gelatinous, radiate, the rays tenta-
culiferous at the tip, above flattish, with mouth central, funnel-
_shaped, protracted, below elongated into a pedicle disciform at
the extremity.
Sp. Lucernaria quadricornis Zool. danic. Tab. Xxx1X. JOHNSTON, Hist. By,
Zooph. pp. 344—1252. fig. 3—17.
Comp. on this genus LAMOUROUX, Mém. du Muséum, 11. pp. 460—471.
PL xvi. Does it belong here? LAMARCK refers this genus to the 4 calephe.
Edwardsia QUATREF. Body free, cylindrical, rounded behind.
The middle portion of the body with thicker epidermis, opaque;
the anterior and posterior pellucid, retractile within the middle.
Mouth furnished with tentacles, hollow, arranged in single or
double row.

Sp. Edwardsia Beautempsii QUATREFAGES, Ann. des Sc. nat. 2¢ Série. Tom.
xvil. Zool. Pl. 1. fig. 1, &ec.

These remarkable animals, discovered by QUATREFAGES, live on the sea-
shore in the sand, like Sipunculus and some Annulata. The tentacles are
not perforate at the extremity, as little as they are so in Actinia, in which
preceding authors (RAPp, RYMER JONES and others) admit a reception of
water through the presumed apertures.

OrpEr IV. Bryozoa.

Nutrient canal supplied with double aperture (mouth and anus),
replicate, the posterior portion ascending by the side of the anterior.”
Tentacles long, furnished with vibratile cilia, surrounding the
mouth. The anterior part of the polyp soft, retractile within the
posterior by inversion.

EHRENBERG Was the first to separate with precision these animals
from the other forms of the Polyps—see the Introduction to this
class. MiLNe EpwARDS makes of them, in company with the
Acephala nuda, a division of the type of the Mollusca under the
name of Molluscoides. As in our first order of Polyps we see a
resemblance to Acalephe or Meduse, in the second recognise the
proper type of the Polyps, and in the third perceive a transition to



POLYPI. 93

the Echinodermata, so in this last order we cannot mistake the
affinity to the Mollusca; this affinity is even so close that we hold
the union of it with the Molluscs to be almost the more natural
one.

* Family XIV. Stelmatopoda nob. Tentacles disposed in a zone
around the mouth.

A.) Cell (the posterior harder portion of the animal) covered by
a moveable operculum. (Tentacles numerous, 16 or more.)

Eschara LaM. (Species of genus Eschara PaLL., of Millepora
L.) Polypary of aggregate cells substony, foliaceous, ramose.
Both surfaces of the polypary covered with opposed cells.

Crust-Coral. Sp. Eschara foliacea Lax. (not Parr.) ELL. Corall. xxx. fig.
a, A, B, C;—Eschara cervicornis Lax., Cuv. R. Ani. édit. ill., Zooph. Pl
86, &c.

Comp. ou this genus MILNE EDWARDS, Reck. anatomigues, physiol. et
z00l. sur les Bschares, Annal. des Sc. nat. 2¢ Série. v1. 1836, Zool. pp. 5—
53, PL 1—v ; Observations sur les polypiers fossiles du genre Eschare, ibid.
Pp. 321—345. Pl 1x—x11. These fossils occur partly in the chalk-forma-
tion, partly in the tertiary strata. M°Co¥Y, Descrip. Brit. Pal@oz. Poss. in the
Geol. Mus. of the Univ. of Cambridge. Camb. 1851. 4to. Pt.II pp. 44—47.
PL fig. 14—17.

Melicerita MiLNE-EpWARDS. Fossil genus. Comp. Ann. des Sc.
nat. 2¢ Sér. v1. Zool. pp. 345—347.

Retepora LaM. Polypary reticulato-ramose or perforated reticu-
lately, calcareous. Cells of the Polyps situated on one side only of

the polypary.
Sp. Retepora cellulosa, Millepora cellulosa L., ELL. Corall. Tab, xxv. fig. d,
D, F; Esrer, Planzenth., Millep. Tab. 1.; CavoLIN1, Polipi marini. Tab.
n1 fig. 12, 13. This polypary resembles a piece of fine lace, hence the
french name dentelle de mer or manchette de Neptune (/)

Adeona LAMOUR., LaM. Polypary frondescent or fan-shaped,
on both surfaces celluliferous, calcareous, supported by a stem sub-
articulate, not polypiferous.

8p. Adeona foliifera LaM., SCAWRIGGER Beob. auf naturh. Reis. Tab. 1;
Cuv. R. Ani. édit. ill. Zooph. PL. 88, fig. 1 ;—Adeona cribriformis Lan.,
SorwEIGGER 1. L. Tab. 11. fig. 5, Cuv. L. 1. fig. 2. In this species the stem
bears a flattened expansion, perforated like a sieve or a net, from coalescence
of the branches, and permanence of the intervening spaces.

Of this genus the Polype, as far as I know, have not been observed, but
it is placed here from the agreement of the Polypary; an idea may be
formed of it by supposing an Esckara to be placed upon a jointed stem.



94 CLASS II.

Flustra L. Polypary of aggregate cells, membranaceous, fron-
descent, lobate or expanded into a crust, celluliferous on one or
both sides. The cells are often aculeate on the anterior margin,
their opening transverse, semicircular, or lunate.

Sea-Crust. Sp. Flustra foliacea L., Eschara foliacea PaLL., DE JuUssIEU
Mém. de U Acad. royale des Sc. Année 1742. PL 1x. fig. 3; ELL. Corall. PL
XxIx. fig. a, 4, B, C, E; Cuv. R. 4ni. édit. . Pl. Lxxvin. fig. 1; JORN-
STON, Hist. Br. Zooph. pp. 342, 343. Pl. Lx11. fig. 1, 2 ;—Flustra cornuta
Mxk Epw., Cuv. R. Ani. édit. . PL Lxxvim. L L fig. 3, &c.

Eucratea LAMOUR., (in part). MILNE Epw. dnn. des Sc. nat., 2¢

Série, 1x. Zoolog. pag. 204, Pl vi.

B.) Cell (the posterior harder part of the animal) without oper-
culum; a setose collar or a crown of set@ in the anterior part of the
body in many, or a muscular ring in others, in place of operculum.

Tendra NorDpM.
8p. Tendra zostericola, Cellepora pontica EicHW.

Tubulipora. Polypary calcareous made up of crowded tubular
cells, parasitic or incrusting. Aperture of the cells orbicular. Ten-
tacles 12.

Sp. Tubulipora verrucosa MILNE Epw., Tubulipora orbiculus Lam. (syno-
nymes excluded); Cuv. R. Ani. édit. dlustr., Zoophyt. Pl. LxX. &c.

Comp. on this genus MILNE EDWARDS, Ann. des Sc. nat. 3¢ Série, vinI.
Zoologie 1837. pp. 321—338. Pl. XX11—XxX1v. JOHNSTON, Hist. Br. Zooph.
pp- 265—274. PL xvuv1. fig. 3, 4.

Subgen. Diastopora Lam.

Cellularia PALL., Cellaria LAM. Polypary ramose, composed
of cells arranged in a single or double row or verticillate, tubular,
calcareous, with orbicular aperture.

Sp. Cellularia eburnea, Crisia eburnea LANMOUR., Sertularia eburnea L., ELL.

Corall. xx1. fig. a, A; Cuv. R. Ani. édit. ill. Zoophyt. Pl. LxxmLI. fig. 2 ;
VaN BENEDEN, Nouv. Mém. de UAcad. de Brux. xvi1. Pl. nL fig, 12—

16, &c.
Comp. MILNE EDWARDS, Mém. sur les Crisies, les Hornéres et plusicurs
autres polypes vi ou fossiles dont Uorganisation est logue a celle des

Tubulipores, Ann. des Sc. nat. 2e Série, Zoolog. Tom. 1x. 1838. pp. 193—
238, Pl. vi—xv1; VAN BENEDEN, Recherches sur les Bryozoaires, Nouv.
Mém. delAcad. de Brux. Tom. XVIIL. 1845. pp. 11—39.

On the Polypary of this and some other genera shear-like organs
are seen that have some resemblance to a bird’s head ; they have joints
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which admit of motion like the jointed feet of articulata ; their motions
persist even when the animal has been for some time dead. Their use is
not known. See figures in ELLis Corall. Pl. xx. fig. 2 A. (of Cellularia
avicularia LaAM.: of Flustra angustiloba LaM.); comp. VAN BENEDEN
Recherches sur les Bryoz. 1. 1. pp. 14—23, and NORDMANN and KROBN
cited by SIXBOLD LeArd. der vergleich. Anat. 1. p. 33: also DARWIN Voyages
of Adventure and Beagle, vol. 11. pp. 259—62 quoted, with figures, by
JounstoN, Hist. Br. Zooph. pp. 320—333.

Valkerta FLEMING, FARRE.

Sp. Valkeria cuscuta, Sertularia cuscuta L.; ELL Corall. Pl. x1v, C, C.
FaARRE, Phil. Trans. 1837. Pl. xx111.

Vesicularia THOMPSON, FARRE.

Sp. Vesicularia spinosa, Sertularia spinosa L.; ELL. Corall. Pl. x1. fig. 17
b, B, C, D; Fagrg, l. L PL xxm1.

Sertalaria LaM. Polypary horny, ramose, composed of cells
cylindrical, parallel, cohering in rows.
Sp. Serialaria lendigera, Sertul. lendigera L. ; ELv. Corall. PL. xv. No. 24 b,

B; CavoLiNi, Polipi mar. Pl. 1x. fig. 1, 2 ; the cells stand close together,
as in a Pan’s-pipe. JOHNsTON, L 1. p. 369.

Anguinaria LaM. Cells elongate, subclavate, perforated by a
lateral aperture, set on a creeping fistulous stolon, erect, distant.

8p. Anguinaria spatulata, Sertul. angwina L.; ELL. Corall. PL xxuI. fig.
2 ¢, C; ListeR Phil. Trans. 1834. Pl xi1. fig. 4 ; JOHENSTON, Hist. Br,

Zooph. p. 290. Pl L. fig. 8, 9.

Bowerbankia FARRE.
Sp. Bowerbankia densa FARRE, 1. 1. Tab. xx1. xxi11.

Laguncula VAN BENEDEN, Lagenella FARRE.
Sp. Laguncula repens FARRE, 1. 1. Tab. xx1v.

Note. According to A. S. HassaLL Bowerbankia densa is a
younger state of Valkeria imbricata ; Annels and Magaz. of nat.
Hist. vii. 1841, p. 363, 364. But in Valkeria and Vesicularia
from the observations of FARRE and VAN BENEDEN there are
8 tentacles not spinous; in Bowerbankia and Laguncula 10—12
tentacles, besides vibratile cilia, supplied with immoveable sete or
spines.—Lusta MILNE Epw. (in a note to LAMARCK I/ist. nat. des
Ani. 8. vert. 2¢ édit. 11. p. 72) is it Laguncula ?
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Halodactylus FARRE. Polypary fleshy, gelatinous, pellucid.
Polyp with tentacles 12—16, often longer on one side.

Sp. Halodactylus diaphanus FARRE, Alcyon. gelatinosum L., ELL. Corall.
PL xxxir. fig. d, EspER, Pflanzenth. Alcyon. Tab. xviir., FARRE Phil.
Trans. 1837. Pl xxv, xxVI.; VAN BENEDEN Rech. sur les Bryozoaires 1. 1.
PL v. fig. 1, 2; occurs on our coast (Dutch), adhering to marine plants
and shells resembling a gelatinous, transparent, tubular, and irregularly
branched sea-weed.

Family XV. Lophopoda DUMORTIER s. Cristatellina. Tentacles
set pectinately on two arms, numerous.

Cristatella Cuv. Polypary free, disciform, polypiferous on the

margin.

Sp. Cristatella mucedo Cuv., Cristat. vagans Lax., Roxs. m1. Suppl Tab.
x01; in fresh water; three, four, or more Polyps are geated in a freely-
swimming Polypary. GERrvals and TURPIN have figured the egg, which is
provided with tubular spines terminating in two or more hooks ; it bursts
into two valves, when the young animal is born. See Ann. des Sc. nat. z¢
Série, vi1. Zool. pp. 65—93. Pl. 1. Pl. 111. A. JoHNSTON, Hist. Br. Zooph.

p- 389.

Plumatella nob. Polypary affixed, tubular, with extremities of
" tubules retractile, polypiferous.

Plume-Polyps (Polypes & pannache TrREMB.) Comp. Mémoire sur
U Anatomie et la Physiologie des Polypiers composés deau douce
nommés Lophopodes, par B. C. DuMorTiER. Tournay 1836. 8vo.
(published in part at an earlier date in the Bulletin de I Acad. des
Sc. de Bruaxelles 1835, p. 422 &c.) Propagation occurs by eggs and
buds. TREMBLEY also observed spontaneous fission of the Polypary
in Plumatella cristata.

Plumatella LaM. Naisa LAMOUR. Stem branched or lobate.

Sp. Plumatella cristata Lau.; TrReEMB. Polyp. Tab. x. f. 8, 9; the body
transparent, 17’ long, the plume nearly of the same length ; about sixty
tentacles ; it lives in fresh water beneath Lemna.

Plum. campanulata Lax. Roxs, Ins. T. 1. Suppl. Tab. 73—75. (LIN-
N2U8 united this species with the former, under the name of Tubularia
campanulata.) Probably Plumatella repens LaM., SOHAEFFER Armpo-
lypen 1754 (3nd edit. 1763). Tab. 1. fig. 1, 2, EICHHORN Wasserthicre.
1781. Tab. 1v. p. 43 (der Polyp mit dem Federbusch), is only a variety
of this. According to NORDMANN, the tube continues to grow for some
time after the death of the Polyp. When full-grown it has up to sixty ten-
tacles, but in young animals they are less numerous, shorter and thicker.
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Fredericilla GERVAIS.

Sp. Plumatella sultana, Tubularia sultana BLUMENB. Handb. d. nat. Hist.
PL 1 fig. 9.

Alcyonella Lax. Polypary incrusting, irregular, multiform, com-
posed of tubules aggregate, cylindrical.

Sp. Plumatella fungosa nob., Alcyonella stagnorum LaM., Encycl. méthod.
Vers. PL 47a. fig. 3, &, b, ¢, d, RaspaIL Hist. naturelle de U'Alcyonelle flu-
viatile, Mémoires de la Soc. d'Hist. nat. de Parts, 1v. 1828. pp. 75—130,
pl. 13—16. To this species probably BAKER'S figure belongs, Employ-
ment for the microscope, Pl. x1. fig. 13—232 (Bell-flower animal). See
JorxsroN, Hist. Br. Zooph. pp. 391—395.

RASPAIL is of opinion that this animal is merely a form of Plumatella
campanulata altered by age, from which he does not distinguish Plumaz.
cristata ; as soon as the animal breaks the egg, it moves freely about, and
should then be described as Cristatella, so that all of them belong to oneand
the same species at different periods of life. But amongst other objections
to the union with Plumatella cristata and campanulata is the number of
the tentacles which in Aleyonella is, according to Raspa1y, only forty-four
(according to EHRENBERG forty-two), whilst here, if it were an older state
of Plumatella campanulata, the number might rather be expected to be
greater. Also in Cristatella there are more temtacles. However, it is
poesible that Cristatells may be a younger form of another species of
Plumatella, and so at some future time to be excluded from the list of
genera.

PALLAS, as it seems, first discovered the Alcyonella in our country in the
well-known lake of Rockanje, in the island Voorn, and described it by the
name of Tubularia fungosa, Nov. Commentar. Acad. Scient. Petyropol. x11.
1768. The name Alcyonella should be rejected, for it was borrowed from
a supposed resemblance with Alcyonium, which on further investigation
was found to be totally unfounded.

VAN BENEDEN has observed the sexes to be distinct in Alcyonella, male
and female individuals occurring in the same Polypary. Bullet. de I’ Acad.
des Sc. de Bruz. Tom. V1. 1841. p. 376.

Paludicella GERVAIS.

Sp. Alcyonella articulata EBRENB. Symbol. # Comp. VAN BENEDEN Bullet. de
TAcad. des Sc. de Bruxelles v1. 1. 1.

VOL. I. 7



CLASS IIL
SEA-NETTLES (ACALEPHLRE)'

By Sea-nettles are understood radiate animals of a gelatinous,
transparent substance, which swim freely, and of which the organisa-
tion in parts that are frequently repeated usually indicates the number
four or its double. They have no intestinal canal, but ordinarily a
blind stomach from which numerous tubes, mostly divided into
branches, run like rays to the circumference of the body (aquiferous
vessels, respiratory organs?). In some the sexes are separate:
others appear to be bi-sexual. Traces of a nervous system are
present at least in some; yet organs of sense, except appendages
which serve for feeling, are absent in many, whilst some have in
addition parts which by certain writers are considered to be organs
of hearing, by others organs of sight.

Of the name BSea-nettles, Acalephe, Urtice marine, we have
treated above. With LAMARCK they form an order of the class of
radiate animals (Radiaires), under which this writer also groups

1 On this class may be compared especially :

F. EscHSCHOLTZ, System der Acalephen, Mit 16 Kupfertafeln. Berlin, 1829, 4to.

C. G. EBRENBERG, Die Acalephen des rothen Meeres und der Organismus der
Medusen der Ostsee. Mit 8 colorirte Kupfertafeln. (Reprinted from the Physikal.
Abhandl. der Konigl. Akad. der Wissenchaften zu Berlin aus dem Jahre 1835).

Histoire naturelle des Zoophytes. Acalephes par R. P. LEssoN, av. pl. Paris,
1843, 8vo.

J. G. WiLL, Hore Tergestine, oder Beschreibung und Anatomie der im Herbste 1843
bei Triest beobachteten Akalephen. Mit 2 Tafeln, Leipzig, 1844.

Epw. ForBes, 4 Monograph of the British Naked-eyed Meduse, with figures of all
the species. London, printed for the Ray Society, 1848, fol.

HUXLEY, On the affinities of the Meduse. Phil. Transact. London, 1849, Pt. 11.
P- 413 &c.

On the Siphonophore :

A. KoELLIKER, Die Schwimmpolypen, oder Siphonophoren von Messina. Mit 12
Tafeln, Leipzig, 1853, fol.

R. LEuckART, Die Siphonophoren, eine Zoologische Untersuchung, Giessen, 1853, 4to.

R. LEUORART, Zur nihern Kenntniss der Siphonophoren von Niza, Mit 3 Kupfertaf.
Berlin, 1854, 8vo.

C. Voar, Sur les Siphonophores de la Mér de Nice. Gendve, 1854.
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those with a spiny skin (Eckinodermata) as a second order!. They
were first described as a distinct class of animals by CUVIER in the
first edition of the Régne Animal, under the name of Acalephee?.

The name of gelatinous animals is more appropriate to this class
than to some others of the Radiates of CuviEr. The kinds most
generally known bear the name of Zeekwallen in Holland, [Quallen
in Germany, Squalders?® or sea-jelly or sea-blubber in England.]
When thrown by the sea upon the strand, they lie motionless
during the ebb; for they do not creep, but can only move in the
water by contraction and expansion.

The pungent and burning pain like that caused by stinging
nettles, which many species inflict on being touched, was generally
considered in former times to be the effect of a mucus secreted by
the skin of these creatures. It is only since 1841, from WAGNER'S
microscopic investigations, that minute threads situated on the
surface of the skin have been recognised as connected with this
pheenomenon, since in Acalephes which cause no such pain (as in
Cassiopea) they were not discovered. Each of these threads lies
rolled up in a little oval vesicle or cell, from which, on pressure or
irritation of the skin, it is forced out by eversion; they are readily
detached with the vesicle to which they are fixed by a tubercle,
and are always present in the secreted mucus that produces a burn-
ing pain. Yet the cause of this ought not to be considered as
entirely mechanical ; it is probable that some acrid fluid, secreted
by the cells, adheres to the threads¢. Nevertheless an accomplished

1 Radiaires mollasses, LAMARCK Syst. des anim. s. vertebres, 1801, pp. 341, 352, and
in his later works, Extrait du Cours de Zoologic sur les anim. s. ». 1812, and Hist. Nat.
des Anim. s. vert. 1815.

3 CuviER in his Tableau élémentatre (1798) and in the tables at the end of the first
part of his Lecons d’Anat. comp. had comprised all the animals, which he afterwards
named radiated animals, in a single class, under the name of Zoopkytes. Of this the
Orties de Mer make the second order, which agrees with his later class of the 4 calephee.
Here also he placed the Actinie, which however in the second edition of his Ragne
Animal he separated from it again, in order to unite them, as had already been done
by others, with the Polyps.

3 [Sie T. BROWNE'S Works edited by WILkINg, Vol. 1v. p. 333, quoted by ForBES
Brit. Starf. p. 87.] '

4 R. WAGNER ttber muthmassliche Nesselorgane der Medusen, WIEGMANN u. ERICH-
80N Archiv. f. Naturg. 1841, 1. 8. 38—43; Ueber den Bau der Pelagia noctiluca.
Leipsig, 1841, fol. Icon. Zoot. Tab. xxx111.—Subsequently these parts were also inves-
tigated by EHRENBERG, PHILIPPI, WILL, MILNE EDWARDS &c. 72
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observer, Dr F. WiLL, found these threads in Eucharis (amongst
the Beroécea) without perceiving any irritation on touching it.

In many there is only a single oral aperture, placed in the center
on the inferior surface of the body. In others many suctorial tentacles
are seen, or the arms have apertures conducting to tubes, which,
like vessels, fall into larger stems and finally open into a common
cavity, the stomach (Rhizostoma Cuv.). From the stomach arise
water-canals, which are provided internally with cilia. By some
writers these have been regarded as blood-vessels: but far rather
ought they to be considered as respiratory organs, since in part they
open freely on the surface of the body. But, in addition, blood-
vessels have been found, which, at least in Berog!, lie round about
the water-canals, surrounding them like a sheath. Here nucleated
corpuscles have been observed (blood-corpuscles?) which however
move only very slowly and irregularly.

The sexual organs are distinct in the disciform Acalephes, but
have in both sexes the same form. In &guorea they lie in form of
folded plates on each side of the water-canals which spring from the
stomach, towards the inferior surface of the disc. In the eared
Medusa (Aurelia or Medusa aurita) there are four cavities, opening
below at the disc and which have been taken for respiratory cavi-
ties, in which lies a folded organ, that is, an ovary or a testis,
according as it contains ova or spermatozoa ; in most Acalephes the
spermatozoa have the ordinary cercarial form. In other Acalephes,
as Beroé, ovaries and testes are united in the same individual:
here they lie along what are called the ribs, beneath the skin.

The metamorphoses, of which we have already spoken above,
are remarkable in young Meduse. The eggs, that pass from the
ovaries along the canal of the arms to their folds, are collected here
and carried about, for a time, by the mother in saccules which
afterwards disappear?. The young animals quit these receptacles
in the form of ciliated Infusories resembling Leucophrys or Bursaria.
These swim freely about, but after a short time (two or three days
according to SIEBOLD) become fixed by their thicker anterior ex-
tremity which has a sucker. Next, the body becomes cylindrical,
transparent, and at the free end, which thickens, an oral aperture is

1 [The blood-vessels described by WILL could not be seen by Forszs, HuxLEY,
LEUCKART, &c.]
3 See the figures of EHRENBERG Die Akalephen &c. Tab. 1. fig.1. 2. Tab. v fig.1.
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seen, round which at first two, then other two projections appear
that become lengthened out into arms. Soon there grow out four
other similar arms, and the animal has then the form of an eight-
armed Polyp. These arms can shorten and lengthen themselves
greatly. In this state the animal continues several months, and
can multiply itself by buds and offsets. Subsequently there come
into view transverse indentations, by which the animal is divided
into several rings resting upon one another, round each of which
eight rays arise. These rings are like young meduse piled on one
another: they become separated from each other, from before back-
ward ; and then swim freely away as young meduse!. How long a
period is requisite for their full growth is unknown. The genital
organs could not be distinguished until they were more than an
inch in size. Hence it is clearly an error when some ascribe to
these creatures in general a very short duration of life and a rapid
growth—or even name them annual animals. Their power of re-
production seems to be very small. Some species are able to bear
the loss of parts, but these when removed do not continue to grow.
In the genus Cestum, however, MERTENS was led to believe, from
some observations which he was unable to complete, that propaga-
tion by spontaneous division may be admitted. [And this has been
lately confirmed by KOELLIKER?, in Stomobrackium mirabile, which
he believes to be a larval form of Mesonema ceerulescens, a new species
of Medusa discovered by him at Messina. The fission begins in the
stomach—many individuals having been found with their round
disc somewhat elongated and with two stomachs more or less com-
pletely separate by constriction, but still lying side by side. Next,
a meridional groove is seen on the outside of the disc between the
stomachs: it deepens gradually until the acaleph is separated into
two distinct individuals. The whole process may be completed in
eight to twelve hours. The multiplication however is not yet

! SARS Beskrivelser og Jagitagelser &c. (extract from it in WIEGMANN'S Archiv.
1836, 8. 197 &c.); and in WigeM. Archiv. 1837, B. 11. 5. 406 ; C. T. VoN SIEBOLD
Beitrige zur Naturgesch. der wirbellosen Thiere, Dantzig, 1839, 4to. 8. 26—35. SaAms
in WIEGMANN and ERICHBON'S Archiv. 1841, 5. g—34. Mémoire sur le développement
de la Medusa aurita ¢t de la Cyanea capillata, Ann. des sc. nat. sec. série Xv1. Zoologie,
PP- 331—348, Pl. 15 A—17. 1841. J. STRENSTRUP Om Fortplantning og Udvikling
giennem vexlende Generationsrikker, Kjobenhavn, 1843, 4to.

3 StesoLp and KOELLIKER'S Zeitschrift f. wissenachaft. Zool. Iv. pp. 315, 327
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finished : the halves again divide in a direction perpendicular to
the former line of division: but here the fission does not always
begin in the stomach. How often the process may be repeated is
not known. No trace of fission was observed in Mesonema, though
it was often seen to occur in the larval forms, even when ova were
already distinctly visible on the vessels.]

[The Siphonophore have been shewn, by the investigations of
Huxiey, LEUCKART, KOELLIKER, GEGENBAUER and VoGT, to be
compound animals, or colonies, connecting the hydroid polyps with
the acalephs. They are named by KOELLIKER, in consequence,
Swimming Polyps (polyp: nechalei). They consist in general of a
stem, usually cylindrical and long (Diphyes), sometimes shortened
and sacciform (Physalia), sometimes disciform (Velella), to which
appendages are attached which differ remarkably in form and func-
tion. Some of these are suctorial tubes or stomachs, others motive
organs, others feelers and prehensile organs, others again protective
laming (bracts) and sexual capsules. Great differences prevail with
respect to the number, arrangement, and development of these parts,
in the different families: those which are constant in all siphono-
phors are the stomachs, the prehensile apparatus, and the sexual
capsules. The stem is muscular, and hollow—the interior forming a
canal in which the nutrient fluid moves with rapidity. The swim-
ming apparatus is either passive or active—when passive it is a
hydrostatic apparatus consisting of a bladder filled with air which is
always placed at the upper extremity of the common stem: when
active it consists of swimming-bells, which are also placed at the
upper extremity of the stem, and are variously grouped, and in
variable number in different genera: the swimming-bells may exist
conjointly with the air-sac or without it. These bells are, in
general, formed on the plan of a Medusa, consisting of an elastic
bell-shaped mantle, very various in form, with an internal mus-
cular layer which surrounds the swimming-sac. On the outer sur-
face of the latter, there is a system of four radiating vessels, which,
at the circumference of the aperture, fall into a circular vessel, and
at the summit of the bell arise from a single vessel, which passes
through the pedicle of the bell and falls into the cavity of the com-
mon stem. All the other appendages of the stem have also a more
or less perfect system of vessels, which communicate with the inter-
nal cavity of the stem in a similar way. The only communications
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from without with the cavity of the stem are by the mouths of
the digestive tubes, which answer to the bodies of polyps. The
food digested by these stomachal polyps is conveyed from their
extremity into the cavity of the stem, from whence it is carried
through the vessels of all the appendages, partly by the contractility
of the walls of the stem, partly by the action of the cilia which
line the vessels of the appendages.

The polyps, or suctorial tubes, or stomachs, have no tentacles
round the mouth. They consist of three portions; the external,
very variable in form, the proboscis and mouth : the middle swollen
portion, the digestive stomach, with dark streaks containing bile-
cells: the terminal rounded portion, with thick cellular walls. At
the base of the stomach, or sometimes immediately on the common
stem, is the prehensile apparatus for the capture of prey. This
usually consists, for each polyp, of a single long and thin thread
with lateral subdivisions, which do not branch ; more rarely of sim-
ple threads or shorter cylinders. This apparatus is always supplied
with multitudes of thread-cells, which in the case of lateral acces-
sories are grouped in very regular and constant forms, and are con-
spicuous from their bright yellow colour. The sexual appendages
have large swimming bells of the general medusan form. They
consist of a bell-shaped mantle and vessels—and a nucleus, more or
less conspicuous, which contains in its substance the sexual ele-
ments, and is dependent from the vertex like the clapper of a bell.
In some cases the medusan form of the mantle is in great measure
suppressed, whilst in others it is quite complete, and here the sexual
appendage is detached at an early period, as in certain hydroid
polyps, and the sexual elements are developed afterwards: where
the medusan form is not thus perfect, the contents of the sexual
capsules, when detached, are found to be mature. The Diphyide
are, according to LEUCKART, all uni-sexual, but the observations
of GEGENBAUER (Zeitschr. f. wissensch. Zool. v. p. 313) shew that
some at least have the organs of different sexes on different groups
of the same stem: the Physophoride are all bi-sexual, in some
(Stephanomia) the organs of the two sexes being on different pedi-
cles, in others (Physalia) on the same pedicle.

The organs of less general occurrence are the Bracts, Lamine
or Covers, and the Feelers. The Bracts or Covers, more solid
than the other organs, are for their protection : they contribute little
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to the motion of the colony, but sway gently to and fro with the
contractions of the stem. The Feelers are cylindrical or vermiform
structures having much resemblance to the polyps, but without an
external opening. In some cases they are in constant motion,
feeling about in all directions: in others they are more sluggish
and are loaded with the general nutrient fluid. The latter fact
would seem to suggest a respiratory function. Some writers have
considered them to be receptacles for the fluid forced from the
interior of the prehensile apparatus during its violent contractions:
and hence the name, sometimes given to them, of fluid-holders.
But it has been objected to this explanation, that the two sets of
organs are often at great distances from each other, and that their
alternate action has not been established.

The composition of all the organs in the Siphonophors cor-
responds to that of the other acalephs. As in these, the specific
gravity of the mass differs little from that of sea-water. The shell
found in some families, (velella, porpita) is the thickened and hard-
ened wall of the air-sac!.]

On the Nervous System of Acalephs, the observations are
hitherto imperfect. In the Medusw® EHRENBERG observed, at the
base of each of the eight marginal corpuscles which he takes to be
eyes, a part which he considers to be a ganglion. Each of these
ganglia is double, or consists of two limbs that diverge towards the
marginal corpuscle. Besides these a row of ganglia lies near the
tentacles at the margin of the disc; every ganglion divides into two
twigs, each of them for one of two adjoining tentaeles: so that
every tentacle receives two nervous twigs coming from different
ganglia. This ring of ganglia round the margin is interrupted by
the larger double ganglia of the marginal corpuscles Moreover,
EHRENBERG saw four groups of gangha lying in the cavities for
the four genital organs and in connexion with the tentacles of these
cavities. EHRENBERG could not detect a nervous ring round the
mouth, the usual form of the nervous system in Ra.dials’. Some
writers are of opinion that it by no means follows from these obser-
vations that the parts so described are really nerves. GRANT de-
scribed in Cydippe pileus a nervous ring with eight ganglia, each

1 Comp. LEUCKART Zoologische Untersuchungen, 8. 3—41; KOELLIKER in Zeil. f.
Wissensch. Zool. 1v. 8. 306—315.
2 EBRENBERG Dic Akalephen &c. 8. 25, 26.
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giving off three nerves, of which the largest ran lengthwise between
two bands of cilia! close to the external surface of the body; but a
later observer, F. WiLL, was not so fortunate as to find this system
of nerves. On the contrary he detected a conical ganglion above
the funnel-shaped structure from whence the water-canals arise,
consequently opposite to the mouth. From this ganglion many
fine threads arise, to be distributed to the substance of the body
and its different parts. In the same situation MILNXE EDWARDS also
saw a ganglion in the genus Lesueuria, from which numerous
nerves, collected into four bundles, arose?.

EHRENBERG considers the eight prominent organs, situated in
Medusee at the edge of the disc, to be eyes: they contain a sandy
or stony concrement, a quantity of minute hexagonal prismatic
crystals composed of carbonate of lime. Such calcareous concre-
ments are often found in the animal organism in the neighbourhood
of nerves; as for instance in Frogs by the sides of the vertebral
column near the exit of the spinal nerves. A red pigment which
moreover generally distinguishes these marginal corpuscles, (it is
sometimes wanting,) caused EHRENBERG to conjecture that they
were eyes®. There is more probability in KoELLIKER'S idea, that
they are to be considered as auditory organs*. Even in vertebrates
little stones or grit of carbonate of lime are found in the auditory
sac or vestibule of the membranous Labyrinth. In Berog and the
allied genera only a single organ of the sort is found, a pedunculated
vesicle with calcareous crystals at that end of the body which is
opposite to the mouth?®,

The apparatus for motion consists of transparent muscular
fibres, having sometimes a longitudinal, sometimes a circular
course: they exhibit the same micrescopic transverse stripes which
are characteristic of the voluntary muscles of higher creatures®.

Several of the Animals belonging to this Class are phospho-
rescent. According to EHRENBERG the Arabians on the Red Sea

1 Trans. of the Zoolog. Soc. London, 1. 1833, p. 10.

3 Ann. des sc. nat. 2e Série, Tom. xvI. Zoolog. p. 206.

3 Die Akalephen, s. 14.

4 FRORIEP'S Neue Notizen, Xxv. Bd. (Januar. 1843) 5. 81—84.

5 MiLNE EpwaARDS, . 1., WiLL, Hore Tergest. 8. 45, 46.

¢ WaAGNER Bau der Pelagia noctiluca ; his Tab. Zoot. xxxm1. fig. 30; WiLL, 1. 1.
8. 46—49.
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name the entire family of Meduse Sea-Candles (Kandil el Bahr!).
Bosc, and other writers after him, went too far when they main-
tained that all Medusm, nay all Acalephes (EscHscHOLTZ) are
phosphorescent. Still, not Meduse alone, but other Acalephes also
do possess this property : the phanomenon has been observed in
species of Beroé (Cydippe pileus, Eucharis multicornis, &c.): Ste-
phanomia also diffuses a lively light by night. This phosphorescence
is a vital phenomeRon, and ccases on the death of the animals:
though some of them, like other organic substances, are luminous
even after death; but that light is of a different nature from phos-
phorescence during life. Thus WiLL, for instance, saw Beroé ru-
Jescens emit a light after death, which differed by its bluish-green
colour from the yellowish-red irradiations of the living animal.
Dead Acalephee, or mucus arising from decomposition of animal sub-
stances, can contribute little or nothing to the gorgeous spectacle
of the illumination of the sea, of which so many voyagers have
given striking descriptions: the chief cause of the brilliant sparks
resides in minute marine animals, especially Medusm, like the
species which SURIRAY named Noctiluca miliaris, and which, being
not larger than a pin's head, looks like a globule of mucus to the
naked eye?.

Acalephes are met with in all seas. A very large number of
species occur in the Mediterranean belonging to the most different
forms. In the seas of the cold and temperate zones scarcely any
Siphonophore are found, at least not in the northern hemisphere ;
however the currents may occasionally bring with them southern
forms from a distance, as is proved by the fact that OWEN, on the
south-west coast of England, observed Velella and Porpita, and
HyNDMAN, on the coast of Ireland, Diphyes®. Some species are
widely diffused, as Aurelia aurita, and Cyancea capillata: the first was

1 EBRENBERG das Leuchten des Mecres, 8. 146. Comp. especially on this subject
the work already quoted p. 53, so instructive as well from the author’s own observa-
tions as from the extensive use he has made of earlier works.

3 [VaN BENEDEN refers Noctiluca miliaris not to the Acalephes but rather to
the Rhizopoda ; see mote by Dr SCHLEGEL in the german translation of this work,
p. 106.]

3 OWEN Lectures on the comp. Anat. of the invertebr. Animals, 1843, p. 102 ; HYND-
MAN Note on the occurrence of the Genus Diphya on the coast of Ircland, Ann. of Nat.
Hist. vi1. 1841. p. 164.
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found by EHRENBERG in the Red Sea, and he could not discover
any difference between it and that found in the northern and the
Baltic seas. Oftentimes many species of Meduse are collected in
such quantities at certain places, that they form as it were banks
in the sea, which it requires days to sail through'. In fine calm
weather Medus® come to the surface: during storms they seek the
quieter waters of the depths.

1 PERON et LESUEUR Annales du Mus. XIV. p. 222 ; such a bank of Medusa aurita
in the Baltic at the mouth of the Weichsel was also described by V. SiesoLp, Beitr. z.
Naturgesch. der wirbellosen Thiere, 8. 5.




SYSTEMATIC

ARRANGEMENT OF ACALEPHA.

CLASS 1IL
ACALEPHA

GELATINOUS animals, swimming freely. Stomach included in
the parenchyme of the body, without an abdominal cavity ; canals
arising from the stomach, filled with water. Ovaries and testes in
one and the same individual or the sexes distinct without organs
of copulation. Vestiges of a nervous system not always distinct.
Arrangement of parts usually quaternarian.

OrpER 1.  Siphonophore.

[Swimming Polyps without tentacles round the mouth, attached
to a common stem of variable length, and moving freely by means
of special swimming apparatus, with prehensile filaments, feelers,
and protective covers or bracts, or some only of these organs,
attached mediately or immediately to the same common stem.]

This first order includes the Acaléphes hydrostatiques of CUVIER
and a part of his 4 caléphes simples.

Family I.  Velellide or Chondrophore. Common body, sup-
ported by a cartilaginous’ lamina, which is cellular internally.

The part of the body which faces upward is supported by a
disc, which in Porpita is even in some degree calcareous, and con-

[* The disc contains horny substance, not cartilage, according to LEUCKART.]
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tains cells which are full of air. Above, this disc is covered by the
integument alone; below, it sustains all the parts of which the
[compound] animal consists.

[The shell of Velella with its horizontal and perpendicular plates
consists of a single piece. The thicker horizontal portion is formed
of two laminse connected by perpendicular concentric pieces, so that
annular canals are formed which are filled with air. These canals
communicate with each other in Velella, but not in Porpita : in both
they open externally by many minute pores on the upper surface.
The soft parts constitute a mantle which covers the shell and projects
beyond its edge by a free border. At the inferior excavated portion
of the shell, the mantle has on its outside the attached polyps and
appendages, on the inside the large liver.

The polyps are of two sorts, a single large and central polyp, and
many small ones disposed around it in irregular rows. They have
been designated “stomachs” and “suctorial tubes.” But observers
do not agree respecting their function. LEsSoN attributes to both sets
a digestive power, Voyage de la Coquille, pp. 49—56, and A caléphes
p- 561 : whilst' V. SieBoLD Vergl. Anat. s. 63, note, thinks that the
smaller polyps alone discharge the office of digestion, and consigns
the large one to the respiratory system : and HoLLARD 47nn. des Sc.
Nat. T. 11 1845, p. 250, says that the large central pouch is the
stomach and the small ones canaux aguiféres. KOELLIKER however
assures us that he has found small crustacea both in the large and
the small tubes, and has seen the residue of digestion pass from
them all indifferently. Consequently we conclude with him and
others, that the Velellide are colonies or compound animals.

The liver is a large brownish mass placed above the central
stomach : it fills the inferior cavity of the horizontal plate. It isa
collection of fine canals formed of homogeneous membrane lined
with brown cells. A certain number of the canals branch from two
openings in the base of the central polyp: they frequently anastomose
and form a network on the surface of the liver from which fine
vessels pass to the perpendicular plate and to the margin of the
horizontal plate (Velella). These vessels, then, would seem to have
received the nutriment which has passed from the central stomach
into the liver-canals, for the purpose of redistribution to the soft
parts when it has been modified by the biliary secretion. Of the
smaller polyps a few, which hang beneath that part of the liver which
projects beyond the large polyp, open into liver-canals: but the
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greater part of them have no connexion with these canals, or with
the central polyp, but lateral branches of the vessels open into their
pedicles, so that they at once give the product of digestion to the
vascular system. In Porpita the lesser polyps open into liver-canals
and not into vessels.

The generative organs are seated, as clusters of minute bodies, on
the pedicles of the smaller polyps. They become transparent and
pyramidal, and having gradually assumed the medusan form are
detached. They were first noticed by DELLE CHIAJE, Descriz. Iv.
p- 107, Tav. 146, fig. 10, 12. The sexual germs are formed on the
wall of the radiating vessels. HuxLEY, GEGENBAUER, L L

The prehensive organs are placed around the lesser polyps on the
horizontal margin of the mantle. They are hollow and open into a
vessel like the lesser polyps. They have no special nettle-nodes, but
numerous scattered thread-cells.

The air-canals were discovered by KRroEN ; they are minute vessels
which pass from the innermost air-spaces of the horizontal cartilage,
perforate the mass of the liver, and reach the walls of the polyps
where they appear to terminate by closed extremities. They are
most numerous in Porpita. See KoELLIRER Die Siphonoph. pp. 46—
64.]

Velella LaM. A semi-orbicular crest, compressed, containing a
cartilage within, placed obliquely above the disc. Marginal ten-
tacles simple.

Sp. Velella spirans, Medusa velella L., Holoth. spirans Forsk. Icon. Rer.
natur. Tab. XxVL fig. k, Armenistarium velella Costa Ann. des Sc. nat.
sec. série, Tom. xvL Pl 13, fig. 3, (figure of the vessels from the stomachs
on the inferior surface of the cartilaginous disc), in the Mediterranean.
According to ForsglL the French sailors call the animal Vallette : they
eat it fried with flour and butter. The name Velella appears to be derived
from velum and from the crest, which like a full-spread sail, adorns the
upper surface. The beautiful blue colour of the animal is imparted to the
water in which it is examined, but disappears in spirit of wine. During
life the creature is not unattractive (‘‘non invenusta est quantum vermi
licet,” Fomsk. Descr. Animal. p. 105) ; see the coloured figure of LESUEUR
in PERON, Voyage auz terres austr. PL. xxx. fig. 6. (This species is from the
Tropical Seas, Velella scaphidia PERoON). For the other species, not easily
to be distinguished, of this genus, consult chiefly EscnscroLrz Syst. der
Acalephen, 8. 168—17s5.

Subgen. Rataria EscuscH. Crest membranous, placed longitudi-
nally on the disec.
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Note. If the figures in ForskiL, Tab. xxvi. fig. k3, k4. k5, belong to
a youny Velclla, as appears from the explanation of the plate, this genus
must be suppressed ; which is BLAINVILLE'S opinion.

Porpita Lam. The Lamina cartilaginous (?), circular, marked
with concentric striz decussated radially. Marginal tentacles
appendiculate.

Sp. Porpita mediterranes EscHsoB., Porp. Forskalii, DE HaAN, Hol. denu-
data Forsk. Icon. Rer. nat. Tab, xxv1. fig. L., in the Mediterranean ;—
Porp. umbella EscHSCH., Porp. gigantea PERON, Voy. aux terres austr.
Pl xxx. fig. 6, in the Tropical Seas; Porp. chrysocoma LEss., GUERIN
Iconogr., Zoophytes, Pl. xvin, f. 2.—(Medusa Porpita L. is merely the
cartilaginous disc of some species of this genus.)

Family II. Physsophoride (Hydrostatica Cuv.) Body sus-
pended in the water by means of a swim-bladder or of receptacles
filled with air.

Bladder-bearers. The opinion that these animals are able to
expel the air from the air-bladder at will was rendered doubtful, as
a general rule, by OLFERS, who could find no opening in the large
bladder of Physalia. [Subsequent observations however have deter-
mined that Physalia is the only one of the Physsophoride whose
bladder does really communicate with the external air. But, though
there be no such communication in the rest, LEUCKART states that
in many of them (and he believes it to be true of all) the air may
be readily caused to pass from the cavity of the bladder into that of
the common stem, by the expansion of the upper extremity of which
the air-bladder is in all cases surrounded.

a) with short stem or axis without swimming bells.

Physalia LaM. Swimming bladder very large, crested above,
with an aperture at one extremity : the whole of the common stem
expanded so as to form a receptacle for it: from the inferior surface
of the expanded stem the polyps are suspended together with
feelers and prehensile organs, of different thickness and of great
length.]

Sea-bladder. The colony swims constantly on the surface of the
sea, and for that purpose makes use of the crest on the top of the
bladder as a sail. Hence its name, ket bezaantje, the Portuguese
man of war, la petite galére, &c. 1f in the nomenclature we ought
strictly to hold to priority, then this genus ought to be named
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Salacia, for thus LINN£EUS announced it in the earlier editions of his
Syst. Nat. ; in the tenth and following editions it is no longer met
with, and LiNN£EUs afterwards arranged the species known to him
under the genus Holothuria.

Vo~ OLFERS especially threw much light upon the organisation of
this genus by the investigation of Physalia caravella Escasch. (Phys._
arethusa TiLEs) A Physalia has two bladders, the internal is
filled with air, and was described by OLFERS as perfectly closed ; the
external has an aperture situated at one extremity and surrounded
by a sphincter.

[QuATREFAGES has described the action of this sphincter muscle,
and the connexion of both bladders with the aperture; he also
caused the air contained in the interior bladder to be analysed, and
found that it contained less of oxygen than atmospheric air by about
3 per cent. : the animal appeared to be able to expel the air volunta-
rily at intervals, and to distend the bladder again after a short time:
it would therefore seem to be a respiratory organ for the colony: the
air-bladder is surrounded on all sides by the external bladder or
envelope, which is in fact the expanded stem of the colony : with the
under surface of this the various appendages are connected, and into
its cavity the cavities of them all open more or less directly: the
bladder in Physalia did not appear to QUATREFAGES' to be merely a
passive organ, for besides the power of emptying and distending it
the animal seemed to be able to direct the fluid contained in the
cavity of the appendages into this or that bundle of them at will,
and so to alter the position of the center of gravity of the bladder,
and by thus bringing different regions of it to the surface to steer
its course.]

The larger and smaller tentacles are capable of extension and
contraction, and serve probably for feeling and seizing. Small
clumps of red corpuscles, which are situated between the larger
tentacles, are, according to OLFERS, eggs : but the sexual organs of
the Physsophoride require further investigation.

See v. OLPERS in Physikal. Abhandl. der Kinigl. Akademic der Wissensch.
zu Berlin a. d. Jakrc 1831, Berlin 1832, 8. 155—100.

Comp. also on this genus J. C. VAN HassELT in Algem. Kunast. en Letter-
bode 1828, No. 44, 45; F. W. EYBENHARDT, Nor. Act. Acad. Cers. Leop.

! Ann. des Sc. nat. 3e Série, Tom. 11 p. 115.



ACALEPHE. 113

Carol. Tom. x. 8. 410—416, Tab. xxxv. fig. 42 ; ESCH8CHOLTZ in 0. v.
KoTzrRBUE'S Entdeckungs-veise I11. 1821, 8. 193, and Syst. der Acalephen, s.
157—164. LEUCKART in Zeitachr. filr Wiessensch. Zoologie 111. 189—213.

Athorybia EscascH. (Rhodophysa BLAINV.) [The motor organ
of the colony a coronet of solid bracts, or covers, fixed to the stem
immediately beneath the air-bladder. Polyps, feelers and prehen-
sile filaments attached to the very short remainder of the stem.

Sp. Athorybia rosacea EscHscH. KOELLIKER Die Siphonopk. Tab. vir. The
Polyps are not nearly as numerous as the bracts. In large colonies KoEL-
LIKER could not count more than eight of them whilst the bracts numbered
20—40. They are seated in the space covered by the bracts, and with their
points project somewhat beyond them when the coronet opens, but lie entirely

led when it cl The feelers are more numerous than the polyps
(11—20), long and nearly filiform, and play between the bracts when they
open. The lateral subdivisions of the prehensile organs terminate by two
filaments.

b) with short axis or stem and swimming bells.

Physsophora FORSK. Several swimming bells disposed verticil-
lately round the common stem. The polyps with feelers and
prehensile organs, but without bracts (GEGENBAUER), attached to
the remainder of the stem immediately below the swimming
column.]

Physsophora (from ¢voa or ¢icaa), literally bladder-bearer, was
compared by FORSKAEL to the so-called Cartesian Imp (situs animalis
hydrostaticus sublatus pulmone extra corpus, ad jformam machince
quam Diabolum Cartesianum appellamus). Descr. Animal. p. 112.

Sp. Physsophora hydrostatica FoRsk. Icon. Rer. nat., Tab. xxxiir. fig. E, in
the Mediterranean ; Physsopk. muzonema PrRON, Voy. auz terres australes,
Pl 29, fig. 4; LEsSON Acalephes, Pl. g, fig. 2, in the Atlantic, &c.

The species are not sufficiently distinguished ; FORSKAEL figured an im-
perfect specimen, which for the most part had lost the suctorial tubes and
other appendages. The figure given by PHILIPPI not long ago represents
the animal in an uninjured state; this writer supposes that the specimen
found by him in the Mediterranean belongs to another species, which he
names Physsophora tetrasticha. There are four rows of swimmng bells, and
in each row four. See his Memoir in MUELLER’S Archsv. 1843, 3. 58—67,
Taf. v. [KOELLIKER states that this of PHILIPPI is identical with the Physso-
phora rosacea of DELLA CHALIA, Descr. degli anim. invertebr. 1v. pag. 119,
Tav. 33, fig. 2.]

VOL. 1. S
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[See KOELLIKER'S description of a new species (1. L p. 19, Tab. v.) found by
him at Meesina, and which he calls Physs. Philippi. The type of Physsophora
is distinguished by the very small length of the axis below the swimming
column. The column is as usual terminated by a small bladder above the bells
filled with air. Beneath it the polyps, feelers, prehensile and sexual organs
are all compressed into a small space. The feelers surround the axis immedi-
ately beneath the bells in a continuous coronet, like the calyx of a flower.
They are described by KoERLLIKER a8 exceedingly itive, in stant
motion, and even laying hold of prey. Within the circlet of feelers arise
the Polyps, each with its prehensile filament. The nettle-node has an
exceptional formation. There areno bracts or covers, their protective office
being supplied by the near neighbourhood of the swimming column. The
sexual organs are seated in bunches on the stem close to the Polyps, a pair
of different sex at the base of every Polyp.

¢) with long axis without swimming bells.

Rhizophysa PEroN. No swimming bells: the polyps with
their prehensile organs lateral, usually secund: bracts and feelers
wanting.

8p. Rhizophysa Peronii EscnscH. Acal. Taf. xi. fig. 3. Rhizophysa flifor-

mis Lau., Zeitschrift fiir wissensch. Zoologie, v. 8. 334—330. Taf. xvuI. fig.
5—I1.

d) with long axis or stem and swimming bells at the upper
part of the common stem.

Stephanomia PERON, EscHSCH. Swimming bells numerous,
forming a conical column which surrounds the stem with many
spiral turns. Polyps set on the stem by a long, slender, contractile
pedicle. Feelers pediculate affixed to the stem, usually in threes
between two successive Polyps. Bracts or covers not confined to
the stem, but also surrounding the base of the Polyps as the calyx
a flower. Prehensile filaments very long with lateral branches
at regular intervals bearing a node and terminating in a single
thread. Sexual organs in bunches close set on the feelers from
the stem.

The Stephanomia wvaria of LESUEUR does not, according to
KOELLIKER, differ from Apolemia EscHscH.

In a specimen of Stephanomia four feet in length LEUCRART
counted no less than 20 spiral turns in the swimming column, with
10—12 bells in each turn. The three feclers from the stem are two
on a common pedicle and one sessile. The male and female organs
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are in close proximity to each other at the base of the double feelers.
The male are the least numerous, the form oval, slightly medusan,
the nucleus as it ripens passing from red to yellow : there are four
radial canals and a circular canal, the mantle lying close to the
nucleus and having an opening. The female appendages are smaller
and round, but of similar structure, except that the central vessel of
the nucleus is not developed, for each appendage contains only a
single egg. Compare the interesting observations and figures of
MiNe Epwarps Ann. des Sc. Nat. 2e Série Tom. xvi. Zool. pp.
217—229, Pl 7—10. Also R. Anim. Cuv. éd. illustr. Zooph. Pl
69. See LEUCKART Zoolog. Untersuch. Erster Heft. s. 38.

Forskalia KOELLIKER.

8p. Forskalia Edwardsii KoELL. This new genus and species differs little, if
at all, from Stephanomia according to LEUCKART. See the description and
beautiful figures in KoELLIKER Die Siphonophoren v. Messina, 8. 2—10.
Taf. I. IL

Agalmopsis SARS. Swimming column formed of two rows of
bells alternating. Below it, the stem gives origin to single Polyps,
feelers, prehensile filaments and sexual organs with numerous
transparent bracts or covers.

8p. Agalmopsis elegans Sars, Fauna littor. Norvegiee 1. p. 36, Tab. v. fig. 7, 8.
The prehensile filaments give off branches which again subdivide to terminate
in two threads: a contractile bladder is seated below the point of last divi-
sion, and immediately before this is a spiral nettle-node covered by a bell-
shaped duplicature from the filament on which it is placed. Agalmopsis
punctata KOELL., a new species, differs from the last in the branches of the
prehensile organs having the node without a cover, and in terminating
without further division: also the feelers have special prehensile organs
which are knotted.

Agalma EsciscH. Swimming column with bells in two rows:
feelers scattered. Polyps with bracts and prehensile organs of
which the lateral branches are provided with a large nettle-node
and subdivide to terminate in two threads having a contractile
vesicle between them at the division.]

Sp. Agalma Okeni Escusc. Isis xv1. 1825, Tab. s, Syst. der Acaleph. p. 151,
Tab. xm. fig. 1.

[4polemia EscscH. Swimming column composed of two rows
of bells of quadrangular form with rounded angles. Feelers from
two to four set on the stem between successive pairs of bells.

8—2
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Polyps numerous, sessile, prehensile organs with simply spiral
nettle-nodes. Bracts claviform with special prehensile organs small,
knotted. At regular distances below the swimming column a
collection of polyps with all these appendages surround the stem.
Note.—1In no other genus of Physsophoride are feelers met with on the
part of the stem which supports the swimming bells.

Stephanomia uvaria LEssoN belongs to this genus: KORLLIKER, Die
Schwimmpolypen, 8. 18. See GEGENBAUER'S description of a complete

specimen of it, and figure, Zeitschrift fir wi k. Zool. v. 8. 319—324.
PL xvm. fig. 1.

Family III. Hippopodide. Colonies of swimming Polyps,
without swimming bladder, with short common stem, the swim-
ming column not formed of bells.

Hippopodius Quoy and Gaim. EscascH. The swimming
column formed of bracts in two rows, and covering one another
imbricately, with filiform short stem, to which the polyps with
their prehensive and sexual organs are attached.

Sp. Hippop. luteus, Ann. des Sc. nat. X. 1827, s. 173, 173, Pl 1v. A.
GUERIN Iconogr., Zooph. Pl x1x. fig. 4.—Hippopod. neapolitanus KOELL.
Die Siphon. pp. 28—31. Tab. vI. figs. 1—S5.

Vogtia KOELL.

8p. Vogtia pentacantha KoELr. Die Siph. von Messina, s. 31, 32. Tab.
VIIL

Family IV. Diphyide. Locomotive apparatus of the colony
two distinct cartilagineo-gelatinous transparent pieces affixed to the
upper part of a thin cylindrical common stem. The stem begin-
ning in the substance of the anterior picce passes in a groove of the
posterior between the two, and then gives attachment to groups
consisting of a single polyp and its appendages.]

This family includes certain marine animals, transparent as glass,
which swim by means of the contraction of ‘hollow organs filled
with water ; it has the genus Diphyes for its type, which was first
formed by CuviEr in the first edition of his Régne Animal, 1v. p. 61.
This genus rested on a species discovered by BorY DE SaINT-
VINCENT at the beginning of this century (1801), in the South
Atlantic Ocean, and described under the name of Salpa bipartita ;
see his Voyage dans les quatre principales iles des Mers & Afrique,
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1. 1804, p. 134, PL v1. fig. 3, A, B,C. The two pieces provided with
swimming cavities, nearly similar in form, were afterwards, by
Cuvier (Régne Anim. sec. éd. 11 p. 288) and other writers,
erroneously taken to be two animals which had become attached
to each other, an opinion occasioned by observing that they
were readily separated. This separation, or spontaneous detach-
ment of different parts, has often been remarked in the entire
order—as in Physsophora, Rhizophysa, Stephanomia. In fact,
Diphyes is much more nearly allied to these genera than might
be suspected from many, and sometimes very confused, descriptions
of it. I may remark, that the part which, in our description,
we have indicated as anterior, is called posterior by the first
discoverer, Bory, and by many others after him.

Quoy and GaiMarD, who discovered many new species of this
family and formed new gemera from them, (dnn. des Sc. nat.
Tom. x. 1827, p. 5—21,) determined subsequently to bring them
all under the single genus Diphyes, (Voyage de découvertes de
U Astrolabe, Zoolog. Tom. 1v. 1833, p. 81). [But more accurate
observations of late years have shewn that this proceeding is not
advisable. In Praya the swimming bells are similar in form,
and are placed, more or less, side by side, and their cavities
open on opposite sides of the stem. In Diphyes the bells are
placed behind one another and open backwards.

The common stem begins within the substance of the anterior
bell, or piece, in a more expanded portion, which is lined with
large epithelial cells, and has very different form in different genera.
This expanded portion often contains a globule of oily matter.
Beneath it the stem gives origin to the canals of the swimming
pieces, and then is prolonged to become the common axis of the
colony.

The polyps with their different appendages are fixed to the stem
at regular intervals. Those nearest to the swimming pieces are
quite undeveloped and without appendages. Those at the other
extremity of the stem are the oldest and most perfect, and have
their appendages most complete. Each group consists of a Polyp,
a set of prehensile organs, and the generative organ, which partakes
more or less of the medusan form—the whole being covered by
a protecting bract. Such a group either persists in adhering to the
common stem, (Diphyes, Praya), and then only certain parts are
detached, as the medusiform capsules of the sexual organs ; or it is
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capable, to a certain degree, of independent existence, and when
fully developed, separates itself from the stem of the colony (4byla).
In the Prayide, the covers are bounded by round surfaces above,
and have a cavity below, like a helmet, to receive the other members
of the group : in Diphyes they surround the stem like a rolled leaf,
(differing, however, in form in the different species) and adhere to
it by the narrow part. In Abyla they cover the members of the
group imperfectly, are almost solid, yet with a cavity in the interior
which is in connexion with that of the stem, and which is lined by
large cells. 1In all these groups the sexual buds are more or less
medusiform, and may be developed into a swimming bell. =~ They
sprout from the base of the Polyp.]

Comp. on this family, besides the above work of QuUoY and GAIMARD,
especially ESCHSCHOLTZ, Syst. der Akalephen, 8. 132, 133, LEUCKART Zoolo-
gische Untersuchungen, 1. 8. 41—49, KOELLIKER Die Schwimmpolyp. 8. 36—
46: also WiLL, Hore Tergestine, 8. 76—83, GRGENBAUXR in Zeitschr. f.
wiss. zool. V. 8. 297—300.

[Diphyes Cuv. The posterior swimming piece received into a
cavity of the anterior: the groups on the common stem protected by
a bract or cover in form of a rolled leaf.

Sp. Diphyes angustata Escrsca. Tab. x. fig. 6 (the species of BoRY seems
to belong here ;)— Diph. campanulifera EscHsCH., QUoY and GAIMARD
Ann. des Sc. nat. X. 1827, PL 1.; Diph. gracilis GRGENBAUER Zeitschr. fiir
wissensch. Zoologie, v. 8. 309—315. Taf. xvI. fig. 5—7.—Diph. Sicboldes
KoErLL. Die Siphon. v. Messina, 8. 36—41. Taf. x1. fig. 1—8.— Diph. gra-
cilis GRGENB. Zeitschr. f. w. Zool. v. 8. 313—315. Taf. XVI. fig. 5—%.—
Diph. Kochii WiLL Hor, Tergest. Tab. 1. f. 22—126 ; figured without the

posterior portion which WILL did not meet with in any one of the six speci-
mens examined by him?.

Abyla EscascH. Quoy and GAIMARD (Calpe of the same).
The two swimming bells of very different size, the anterior much
the smaller. The bracts cover the members of the groups imper-
fectly, are massive, and have a cavity communicating with the
stem.

Sp. Abyla pentagona Escrscr., KoELLIKER Die Siph. v. Mess. 5. 41—46,
Tab. X. ; here the single polyps have no covers: see a complete specimen

described and figured in LEUCKART Zool. Untersuch., 1. 8. §6— 61, Taf, 11,
fig. 1—10. The bracts, or covers, which are not visible on the polyps at

! Compare also on this genus LESSON Centurie Zoologique, 1830, p. 161—183,
PL 55—s7.
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the upper part of the stem, undergo remarkable metamorphoses after their
first appearance as buds until they attain the cubical form, when the group
of which it forms a part exactly resembles a young Eudozia cuboides, Quoy
and GAM. See also GEGENBAUER Zeitsch. fur wiss. Zool. V. 8. 292—295.

Praya LiessoN. The two swimming pieces of the colony nearly
similar and equal, the covers of the developed groups bounded by
round surfaces above and concave beneath.

8p. Praya diphyes Less., KOELLIKER Die Siphon. von Mess. s. 33—36, Taf.
1x.—Praya maxima GEGENB. Zeitsch. f. wissensch. Zool. v. 8. 301—309, Taf.
xvir. fig. 1—6.

The genera Eudoxia, Ersea, Aglaisma EscmscH., which have
only a single polyp, have been termed monogastric diphyide by
HuxLEy ; but it is almost certain that they are not independent
genera. It has been noted above, when treating of Abyla penta-
gona, that a single group of this compound diphyes exactly resem-
bles Eudoxia cuboides,; and here the groups have been seen to
detach themselves from the colony both by LEucKART and by GEGEN-
BAUER—as indeed the same fact had previously been observed by
Sags in his Diphyes truncata. Eudoxia campanulata is believed by
LEUCRART to be a group of Diph. acuminata, & new species observed
by him at Nice ; whilst he has found that Aglaisma pentagonum is
not a monogastric diphyes, but an imperfectly developed 4byla pen-
tagona, see Zoologisch. Untersuch. s. 54. Ersea is suspected by
LEUCEART to be a detached group of Diphyes Koch. WiLL.

Eudoxia (&c.) consists of a cover or bract, a polyp with its pre-
hensile organs, a swimming bell (sexual capsule), and usually a
smaller bell sprouting from the base of the polyp, which is destined
to replace the larger when this has been detached. These parts
are all connected by their canals to a portion of common stem.]

Sp. Ersea pyramidalis WiLL, i. 1. fig. 27, &c. ;—Comp. LEUCKART Zool,
Untersuch. 1. 8. 43—61, GRGENBAUER Zeilsch. f. wiss. Zool. V. 285—1296.

Ogrper II.  Ctenophore, or Beroécea.

Mouth simple, stomach situated in the axis of the body. Vibra-
tile cilia disposed in rows on the surface of the body. Swimming
bladders none.

The Beroécious animals are Acalephs of very different form,

which, however, are distinguished from the former order by the
absence of swimming bladders [bells] and cartilaginous laminse, as
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well as suctorial mouths : [they are single animals, in short, and not
colonies.] The projecting edges, usually named ribs (coste) which
are beset with cilia, especially characterise this family : whence the
German name Rippenquallen. Whether these vibratile cilia, which
occasionally are so arranged as to form vibrating laminse, do really
cause the.progression of these animals, as is usually assumed, is in
consequence of the objections raised by MERTENS and by WiLL
(Hore Tergest. s. 8—13) exceedingly doubtful.

The name Beroé given by BrowN (Nat. Hist. of Jamaica) to the
animal discovered by him in the middle of the last century, is
borrowed from Mythology; it is that of one of the numerous
daughters of Oceanus :

Cliogque et Bero¢ soror, Oceanitides ambo.—
VIRGIL, Georgic. Lib. 1v. 341.

Comp. on this order: RaNe, Etablissement de la Famille des Béroides et
description de deux genres nouveaux qui lui appartiennent ; Mémoires de la
Soc. d’Higt. nat. de Paris, Tom. 1v. 1828, pp. 166—173, PL 19, 20.
MERTENS Beobachtungen und Untersuchungen iber dic beroeartigen Aca-
lephen, Mém. de UAcad. imp. des sc. de St. Petersbourg, sc. physiq. sixidme
série, Tom. 1. 1838, pp. 479—543, Taf. 1.—x11. (A copious extract may
be found in OREN'S Isis, 1836, 8. 311—321.) LEssoN, Mém. sur la
Samille des Béroides, Ann. des Sc. nat. 2° série, Tom. V1. Zool. 1836,
PP. 235—266.

Family V. Beroidea. (The characters of the order are those

of the single family.)

A) Stomach small.

Cestum LESUEUR. Body transverse, elongate, gelatinous, with

ciliated margins.

Sp. Cestum Veneris LEsuEUR Nour. Bullet. de la soc. philom. Juin, 1813,
PL V. (Recus. in OkeN's Isis, 1817, 8. 1505—1508, Tab. XII.) GUERIN,
Iconogr. Zooph. Pl 18, fig. 1. (after a drawing by LAURILLARD) in the
Mediterranean. This girdle of Venus has the form of a band of more
than five feet long, and full two inches high. In the thinner inferior edge
is situated the oral aperture (opposite to the place assigned to it by
LESUEUR in the thicker superior edge). In Cestum Najadis EsCHSCH.
Acal. Tab. 1. fig. 1, from the South-Sea, near the Line, two long tentacula
beset with fine threads are present, which in the species from the
Mediterranean are often, and in Cestum Amphitrites MERTENS (l.L Tab. 1.)
are (always 1) wanting.

The genus Lemniscus Quoy and GaIx. is probably founded on a detached
piece of Cestum,
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Callianira PERON. Body lobate or supplied with lateral
wings.

Subgenera : Eucharis EscuscH., Leucothea MERTENS, Mnemia
Esch. (4lcinoé RaNG), Lesueuria MILNE Epw., Calymma EscHscH.
(Ocyroé RaNg), Callianira PERON, EscHsCH.

In bringing these numerous genera together, and giving greater
extension to the name Calliunira, than has been done by former
writers, my sole object is to facilitate the review, and at the
same time to indicate the affinity of these animals. Beyond doubt
the genera are too numerous here. The genus Bucephalon of
Lesson (Callianira bucephalon REYNAUD, LEss. Centur. zool. Pl 28)
also belongs here, and probably does not differ from Calymma
Trevirana.

Sp. Callianira hevagona EscascB., Callian. Slabberi DE HaAN, Natuur-
kundige Bijdragen 11. 1827, pp. 150—152; this species has been con-
founded with Beroé hexagonus of BRuGUIERES (found at Madagascar).
In the genus Callianira proper, there are two filiform branched tentacles ;

the other subgenera have mostly four conical or triangular ciliated
tentacles.

Cydippe EscuscH. (Beroé FREMINVILLE, MERTENS.) Body
globose or ovate, with eight longitudinal, ciliated ribs. Tentacles
two, retractile within two subcutaneous vesicles.

Sp. Cydippe pileus, Beroé¢ pileus MUELL., Volvoz bicaudatus L.; L. Tr.
GRroNov1US in Uitgezochte Verhandelingen Amsterd. 1758, I11. p. 464,
Pl 26, f. 1—5; BasTER Natuurk. Uitsp. 1. Pl. x1v. fig. v1. vir.; Cuv. R,
Ani. éd. ., Zooph. Pl 56, fig. 3, &c. (Since the vesicles, in which the
tentacles lie, open towards that extremity of the body which is opposite to
the mouth, the nervous ring (?) described by GRANT, cannot surround the
mouth, (see above, p. 104). The tentacles are able to lengthen themselves
greatly ; why EscHS80HOLTZ describes them as ¢ndivisa, is not apparent ; at
least in most species they are much divided.

B) Stomach large. A circle of vessels (aqueducts) round the oral
aperture.

Beroé EscHscH. (spec. of the genus Beroé GRONOV., MUELL. and
others) Idya FremiNv., OKEN, MERTENS. Body oval, ribbed,
with large circular aperture beneath.

Sp. Bero¢ ovata BROWN, nat. Hist. of Jamaica, Pl. x1v. fig. 2 ; (this animnal
was the first named Beroé; LINN£ZUS named it in the tenth edit. of the
Syst. Nat., Medusa Bero€, in the twelfth (1767) Volvow Bero¢) ;—Beroé
Forskilii, Medusa Beroé Forsk., MILNE EDw. Ann. des sc. nat. 2° série,
Tom. xv1. Zool. Pl 5, 6; Cuv. Rigne Anim. éd. sllustr., Zooph. Pl 56,
fig. 1, &e.
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OrbpER III. Discophore.

Body disciform or campanulate, above naked, below usually
provided with arms or tentacles.

The Medusoids or Sea-blubber. They have a gelatinous disc, on
the upper surface more or less spherical, which from its form has
been compared to an umbrella or a hood ; the form has some re-
semblance to toad-stools (agarici). These animals move themselves
by expansion and contraction of the hood. The mouth, or the suc-

- torial organs which take the place of the mouth, are situated in the
center of the inferior surface, sometimes elongated into a pedicle
and provided with different tentacles. On this difference are
founded the numerous genera which modern writers have felt jus-
tified in adopting.

Compare on this order : PERON et LESUEUR, Tableaw des carac-
teres génériques et spécifiques de toutes les especes de Méduses con-
nues jusqu'd ce jour. Annal. du Muséum x1v. 1809, pp. 325—366.

J. F. BraNDT, Ausfiikrliche Beschreibung der von C. H. MERTENS
auf seiner Weltumsegelung beobachteten Schirmguallen ; mit 34 meist
colorirten Tafeln. St Petersburg, 1838, 4to (from the Mém. de
CAcad. des Sc. de St. Petersburg, vi°. 8érie, Tom. 1v.)

A) Many oscules.

Family VI. Qeryonide. A peduncle from the center of the
inferior surface of the disciform body, with the free extremity
lobate, or furnished with arms. The border of the body mostly
tentaculate. (Genus Dianca LAM.)

It is not so completely established that all the forms here brought
together are really characterised by the absence of a simple mouth.
‘WiLL at least, in the animals placed by him in the genus Geryonia,
found a mouth surrounded by four lobes. In some the pedicle is
supplied at its extremity with a folded appendage (Geryonia), in
others at its base, or at its extremity, it is beset with threads:
Favonia, Lymnorea, &c.

Genera : Gergonia PERON, Proboscidactyla Branot, Diancea,
Linuche Escasch., Saphenia Escusch., Eirene Escasch., Limnorea
PEroN, Favonia PERON.
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Sp. Geryonia proboscidalis, Medusa proboscidalis FoRSK. Icon. rer. nat. Tab.
36, fig. 1 ; GUERIN Iconogr., Zooph. Pl 16, fig. 2 ; CUVIER, R. Anim., édit.
Wustr., Zoopk., Pl. 52, fig. 3. This species from the Med:bemneu, with
six threads or tentacles at the margin of the disc, may be considered as
the type of this division.

Family VII. Rhizostomide. Arms ramose, with many suc-
torial oscules. Margin of the body without tentacles. Disc with
four ovaria or testes, sometimes (in Cassiopea) eight.

Rhizostoma Cuv. Tentacles amongst the arms none; arms
confluent into one pedicle inserted in the disc.

Sp. Rhizostoma Cuvierii, REAUMUR Mém. de TAcad. des sc. de Paris, 1710,
Pl. x1. fig. 27, 28 ; CuviER Journ. de Physique Tom. XLIX. p. 436; Cuv.
R. Anim. édit. dl. Zooph. PL 49. This species sometimes attains to
a great size. The Rhizostoma bas four pairs of suctorial arms, which are -
provided with absorbent vessels ; by these it receives its nutriment, which
consequently consists of minute animalcules, or of animal matters in
solution. These absorbent vessels and their branches coalesce into four
stems, which run along the pedicle and end in the stomach. From the
stomach run laterally vessels through the hood. Surrounding the stomach
are four cavities, with very wide opening below, in which the organs
of propagation are seated. The uppermost portion of the hood consists of
a substance more firm than the rest of the body. See K. W, EYSENHARDT,
Zar Anatomie und Naturgeschichte der Quallen, Nov. Act. Acad. Cus.
Leop. Carol. Nat. Curios. T. X. pp. 375, &c. with figures. Rhizostoma
Aldrovandi PERON, GUERIN Tconogr., Zooph. PL 15, fig. 1, &c

Cassiopea. PERON. Tentacles amongst the arms none. Arms
eight or ten, very much branched, not conjoined at the base into a
peduncle, furnished with vesicular appendages.

8p. Cassiopea frondosa, Medusa frondosa PALL., Spic. Zool. X. Tab. m. fig.
1—3; Cassiopea borbonica DELLE CHIAJE, Mémorie sulla storia e notomia
degli Animali senza vertebre del Regno di Napoli, 1. 1823. Tab. I1I. ; GUERIN
Icon, Zooph., PL 15, fig. 2; Cuv. R. Anim. édit. ustr., Zooph. Pl 51,

fig. 2, &c. (See other figures of TiLESIUS Now. Act. Acad. Ces. Leop. Car.
Natur. Curios. Tom. Xv. 2. 1831, pp. 247—288, Tab. 69—73.

Cephea PERON. Large cirri amongst the arms.

Cephea cyclophora PERON. Medusa cephea FoRsK. Icon. rer. nat. Tab.
xxi1x. fig. (copied in Cuv. R. Anim. édit. illustr., Zooph. PL s1, fig. 4) &c.

B) Mouth single central.
Family VIII. Medusidea. Mouth tetragonal central. Arms

four, mostly very distinct, very rarely nonc. Four lateral cavities
in the disc, open beneath, inclosing the genital organs.
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This family nearly coincides with the genus Cyanea Cuv. The
four openings beneath the disc, conducting to the cavities which
contain the organs for propagation, were by PEroN and LAMARCK
incorrectly considered to be four mouths.

Cyanea Cuv. (and species of the genus Pelagia ejusd.)

Genera :  Sthenonia Escuscm., Phacellophora Br., Cyanea
Escuscn., Aurelia PEroN; Pelagia PEroN, Chrysaora PERON,
Ephyra EscascH. (Zuryale and Ephyra PEroN.)

Sp. Cyanca aurita, Medusa aurita L. ; MUELLER Zoolog. danic. Tab. 76, 77 ;
EHREND. Abkandl. der Akad. zu Berlin, physik. Klasse 1835; Cuv. R.
Anim. édit. ell., Zooph. The four arms are considerably longer in old than
in younger specimens ; these arms consist of two laminz crumpled at the
edges, which during life face each other in such a way as to form a canal ;
after death they are flaccid and parted asunder. The disc is not quite
circular, but in some degree divided by indentations of the margin into
eight lobes. The four arms unite at the center of the body to form a
circular aperture : this mouth leads to the stomach, which has four lateral
cavities. From the stomach there run sixteen vessels to the margin of the
digc, of which eight, divided into branches, alternate with eight others un-
divided and open at the margin. In addition, there are eight corpuscles at
the margin, which EHRENBERG considers to be eyes, and which were noticed
above. This species is found in the North Sea and the Baltic. Comp.
H. M. GAEDE Beitrige zur Anatomie und Physiologie der Medusen, mit
2 Kupfertafeln, Berlin, 1816, 8vo; BakR Ucber Medusa aurita, MECKRL'S
Archiv fir die Physiol. viiI. 1823, 8. 369—391, with fig. ; F. RoSENTHAL
Beitrag zur Anatomic der Quallen, Zeitschrift filr Physiol., herausgegeben
von F. TIEDEMANN, G. R. und L. C. TREVIRANUS, L. 2, 1835, 8. 318—330,
with fig.

Cyancea capillata, Medusa capillata, BASTER Natuurk. Uitsp. 11, Tab, v.
fig. 1.

Pelagia noctiluca EsoascH., Medusa noctiluca Forsk., WAGNER Bau der
Pelag. noctiluca and Icon. Zool. Tab. XXXIIL ; in the Mediterranean, &c.

Ephyra EscescH., probably rests on young forms of Cyanea; comp.
WiLL Hor. Tergest. Tab. 11. fig. 20, and SARS in ERIOHSON’S Archiv, 1841,
Tab. 11.

Family IX. Oceanide. Disc without lateral cavities to in-
close generative organs. Body campanulate. Mouth and ceso-
phagus often elongated into a proboscis. Arms conspicuous or
lobes around the mouth. Canals proceeding from the stomach
elongate.
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Oceania PErON (with the addition of several species, and
other genera).

Subgenera: Oceamia PiroN, Circe MERTENs, Conis BRANDT,
Callirho¢ P¥roN, Thaumantias EscuscH., Tima EscHscH., Melicer-
tum OKEN, Cyteis EscuscH., Phorcynia PERON.

Sp. Oceania marsupialis EscHSCH., Medusa marsupialis L.; PraNC. de
Conch. min. not. Tab. 1v. fig. 5 ; MILNE EDWARDS, Ann. des Sc. nat. XXVIII.
1833, pp. 248—1266, Pl. 11—13, Mediterranean ; — Callirhoé Basteriana
PERON, BaSTER Natuurk. Uitsp. 11. Tab. v. fig. 3, 3, &ec.

Family X. Zguoride. Disc without lateral cavities, inclosing
organs of generation. Body depresso-campanulate or plane. Mouth
and cesophagus not elongated into a proboscis. Arms none or
little evolved. Stomach with sacculated appendages or canals
radiating, elongate, numerous.

Zquorea PERON, Cuv.

Subgenera : £quorea PERON, Stomobrachium BRANDT, Mesonema
EscascH., Eurybia EscHsch., Polyzena EscHscH.

Sp. ABquorea Forskalina EscascH., Medusa aquorea Forsk. Icon. rer. nat.
Tab. xxx11. ;— HLquorea violacea MILNE EDWARDS Ann. des Sc. nat. 3e

- gérie, Tom. xvI. Zool. pp. 193—199 ; CUV. R. Ani. éd. ill., Zooph. Pl 73 ;
the margin has many conical cirri, the mouth is wide and round ; from
the stomach proceed about eighty long undivided rays (water-canals), which
run towards the margin, and appear to open on a small conical point
between two cirri. The genital organs are situated below on the disc, on
each side of every ray as folded borders, but they do not extend as far as
the margin. (EscmscHOLTZ divided the Discophore into Cryptocarpe and
Phanerocarpe, Syst. der Acal. p. 41 ; to the last, which have the sexual
organs placed crucially in the disc and attracting observation by their
colour, belong the Rkizostomide and Meduside ; to the first the Geryonide,
Occanide and A£quoride ; in all of these the sexual organs have not yet
been detected, but they will probably be found at the under side of the
disc, and since in ABquorea violacea, according to the observations of
MiLre EpwaRDs, they strike the eye on this surface, and are also dis-
tinguished by their violet colour, we cannot accept the name Crypto-
carpe.

[The Cryptocarpe of EscH8CHOLTZ include the naked-eyed Meduse of FoRBES.]

Note to the Discophore. There remain certain genera of authors,
in which a mouth has not been found, namely Eudora and Berenice
PiéroN. (Sp. Berenice rosea, Cuvieria PiroN Voyage aux terr.
austr. Pl. 30, f. 2 ; GUERIN Iconogr. Zooph. Pl. 16, fig. 1.) These
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genera, to which may be added Staurophora Braxpr, form a family
in the system of EscHscHOLTZ, to which he has given the name
Berenicide. This family appears to me to be doubtful, as it does to
BraNDT and others; we must leave the decision to time, I prefer
to wait the result of new observations, rather than to attribute to
Acalephs nutrition by superficial absorption.

For the rest, several genera of Acalephs are founded on figures of

authors alone—and these sometimes imperfect and faulty. Hence
no part of Zoology is more uncertain than this.

Accordingly there are many genera which I have not recorded,
and possibly more might have been omitted. For here excess of
timidity is better than dearth of prudence.




CLASS 1V.
ECHINODERMS (ECHINODERMATA)'

THE name Echinodermata was used by J. T. KLEIN rather
more than a century ago, to denote the shells of the sea-urchins,
called Echini. ‘Exivos, with the Greeks, denoted both an urchin
and a sea-urchin. Afterwards BrRUGUIERES gave the name of
Echinodermata to a division of the animal kingdom that comprised
at once the sea-urchins and the star-fishes. CuVIER retained that
name for this division, but added to it animals having a coriaceous
skin without spines or quills. Although the name is no longer
applicable to all the species of this class, yet the class itself must
be looked upon as an extremely natural division of the Animal
Kingdom. These animals are distinguished by an intestinal canal
hanging free in the cavity of the body by single threads or mem-
branes, usually long and tortuous, or provided with lateral append-
ages if it be short: blood vessels and respiratory organs are present;
the genital organs, in both sexes of the same external form, are
without any special apparatus for copulation ; the fertilisation being

1 Consult on this class :

L. Acassiz, Monographies d’ Echinodermes vivans et fossiles. Neuchcatel, 1838 and
fols. 4to. (The parts thus far have reference only to certain wl of Echini. The
fourth, published in 1842, contains the anatomical description of Eckinus lividus, by
‘VALENTIN.)

E. Forees, A History of British Star-fishes and other animals of the class Echino-
dermata. Ilustrated by woodcuts. London, 1847, 8vo.

A capital work on the anatomy of this class is :

F. TIEDEMANK, Anatomie der Rbhren-Holothurie, des pomeranz-farbigen Scesterns
und Stein-Seeigels. Landshut, 1816, folio; a prize Essay crowned by the French
Institut in 1812,

W. SeARPEY, The article Echinodermata in Topp’s Cyclopedia of Anat. and Phy-
siolog. 11. pp. 30—46 (1836).

J. MuELLER, Ueber den allgemeine Plan der Entwickelung der Echinodermen. Mit 8
Kupfertaf. Berlin, 1853, 4to, and previous papers in the 4bA. d. Akad. der Wisscn-
schaf. zu Berlin 1849, 1850. .

G. L. DuverNoY, Mém. sur UAnalogie de Compoeition et sur quelques points de
T Organisation des Echinoderms. Mém. de U'Acad. des Scicnces, XX. Paris, 1848.
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effected by means of the sea-water in which these animals live.
When parts are multiple, the number five prevails as remarkably
in this class, as did the number four in the preceding: and the
quintuple organisation is often obvious, as in star-fishes and sea-
urchins, in the external form of the body. This is round or some-
what pentagonal in the sea-urchins; flat and spread out in rays in
the star-fishes, with the mouth on the inferior surface. The Holo-
thuriee have, on the contrary, a cylindrical body.

In the star-fishes, of which the body is flat, the mouth conducts
to a wide stomach that fills the disc of the body. It was supposed
formerly that this stomach was in all of them a blind sac, as
TIEDEMANN has described it in Asterius aurantiaca (Astropecten
aurantiacus MUELL. and TR.) Afterwards MECKEL detected in
Comatulee a second opening of the intestinal canal, that lies on the
same surface of the body with the mouth'. Only lately it has
become apparent from MUELLER'S investigations, that in most of
the proper Asteri® an anus exists, and that the structure in Ast.
aurantiaca is to be considered as the exception rather than the
rule. But this second opening does not lie, as in the Comatule,
on the same surface as the mouth, but opposite to it, on the back
of the disc. In the Ophiure and Euryale it is wanting: conse-
quently these, with some star-fishes (the genera Astropecten, Cteno-
discus, and Luidia of the moderns), and some Crinoids are the
only Echinoderms in which the intestinal canal forms a blind sac,
as in the Anthozoa. In the Asterie proper, the intestinal canal has
czcal appendages, which divide into branches, and fill the rays of
the body; in those species whose intestinal canal is a blind sac,
the appendages proceed laterally from the stomach, at whose base
on the dorsal surface there are usually two ceecal appendages in
addition. In those Asterie which have an anal opening, the
stomach is divided by a circular fold from a second compartment,
to which the ceecal appendages of the rays are attached; to this
succeeds a third compartment, the rectum, a short straight tube,
which has also cecal appendages; sometimes they are placed round
the intestine in rays, like the appendages of the rays, and fill up

1 Archiv fir die Physiologie vi1. 1823. 8. 470—477. The same observation was
made by LEUOKART and HEUSINGER ; see the not very clear description by the last-
named in MECKEL's Archiv f. Anat. u. Phyriol. 1826. 8. 317—324. .



ECHINODERMS. 129

the spaces between the rays. In the disciform genus Culcita, the
appendages of the rectum are greatly developed, five in number,
each divided into two branches, and clustered'. In Ophkiura and
Euryale the cecal stomach has lateral recesses, or even branched
blind appendages, mostly ten in number, which, however, do not
penetrate the rays. In Comatula the intestinal canal is tubular,
and winds round a spongy structure in the axis of the disc; from
this an edge projects, that penetrates into the canal and forms a
valve’. In the sea-urchins (Echinus) the intestinal canal is very
long. The cesophagusis tortuous, narrow, and beset with numerous
follicles. 'Where it passes into the much wider intestinal canal,
there is a c@cal appendage. The walls of the canal are very thin:
its course is close to the shell in five arcs directed outwards; when
it has returned nearly to the point from whence it began, it bends
round and follows a similar route in an opposite direction, until at
last, having become somewhat narrower, it mounts up to the anus
(at the uppermost part of the shell). In the Holothurie the intes-
tinal canal is nearly of the same width throughout. It proceeds
from the mouth along one side of the body to the lower extremity,
then bends back to the anterior part, and finally descends along the
other side to the cloaca, into which the respiratory organs also
open. In Echiurus the intestinal canal is, in like manmer, much
longer than the body, and makes many convolutions: it has numer-
ous cystiform widenings, and very thin walls. In Sipunculus,
where the anus is placed not at the end, but in the anterior half of
the body, the intestinal canal, with its threefold bending, is nearly
four times the length of the body. In Synapta, on the other hand,
it is nearly straight, and about the length of the body, the anus
being at the posterior extremity®. In the star-fishes probably the
radiating appendages are to be considered as organs for preparing
bile (liver): they are filled in Ast. rubens with a yellow turbid
fluid *.

1 J. Murureg und F. H. TROSCHELL, System der Asteriden. Braunschweig, 1842,
4to, 8. 132. Taf. x11. fig. 1.

3 J. MUELLER, Abhandl. der Berl. Akad. a. d. J. 1841, Physik. Kl. Tab. v. f. 7—i10.

3 QUATREFAGES, Ann. des Sc. nat. sec. série xvi1., Zoologie, p. 51.

¢ Other writers consider the blind appendages at the bottom of the stomach or at
the rectum as a rudiment of liver. OWEN, Lect. on the Comp. Anat. of snvertebr.
Animals, 1843, p. 115. In these appendages a rudimentary form of kidney might also
be recognised, an opinion, however, which does not rest on chemical investigation.

VOL. 1. 9
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Notwithstanding much careful investigation, there still exists
great obscurity about the circulation of the blood in Eckinoderms.
T1EDEMANN and DELLE CHIAJE give very conflicting descriptions
of the vascular system—the difference being founded in the inter-
pretation of the dermal vessels, which are connected with the
organs of motion. The first of these authors considers the motion
of fluid observed in these vessels to be altogether distinct from the
circulation, whilst, according to the other, they are a part of the
gystem of blood-vessels. In Astertas TIEDEMANN found on the
inner surface of the skin of the back, a vascular ring, which he
considers to be venous. The vessels which run upon the surface
of the visceral appendages of the rays open into this ring. From
it a canal arises, which performs the office of a heart, lying near
the so-called lime-canal which is found there. The canal runs
into a vascular circle surrounding the mouth, which TIEDEMANN
holds to be arterial, and from which branches proceed to the
intestines. Besides these two vascular rings (one on the dorsal
and one on the abdominal surface), there is a third ring of an
orange-yellow colour found on the inferior surface beneath the skin.
TIEDEMANN was not able to discover any communication between
this ring and the rest of the vascular system. In Eckinus vascular
rings occur, in like manner, round the mouth and the anus, on each
surface two, of which one is to be considered arterial, the other
venous. The heart is oblong, divided into many cells, and lying
on the cesophagus'. In Holothuria there is a circulating system
without a heart, or rather the heart has the form of a contractile
vessel, that runs at the outside on the surface of the intestine.
At the anterior extremity of the intestinal canal this vessel forms a
vascular circle, whence very fine branches arise; when near the
anus it has become small, having given off a multitude of fine
branches, which run on the surface of the intestine. There is a
transverse vessel which connects the longitudinal trunk on the first
loop of intestine with that on the second. Many intestinal veins,
which seem at the same time to perform the part of absorbents or

1 Comp. the descriptions and figures of VALENTIN, Anatomie du genve Echinus,
Pp- 89—96. Tab. vi fig. 119, 125, 127. Tab. vin. fig. 144—152, &c. Thereisa
figure also of the heart and part of the blood-vessels in Spatangus in CuvIER's Régne
Anim, éd. illustrée, Zoophytes, Pl. 11 bis.
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lymphatics, run upon the mesentery to form a stem, having a
curved course, from which other vessels arise to run to the respira-
tory organ and so may be named pulmonary arteries. With these
pulmonary arteries the pulmonary veins are in connexion, from
whose union a longitudinal stem arises from which branches proceed
to the arterial vessel with which we began our description !.

Besides the blood-vessels already described there are other
vessels which in Echinoderms provided with suckers or feet are in
connexion with these organs of motion. The integument of the
body is perforated by numerous pores arranged regularly in rows;
in the sea-urchins the rows have been called, on account of their
regularity, Ambulacra, from a comparison with orderly rows of
trees and garden-walks. Through these pores membraneous cylin-
drical feelers (the feet) pass out, each terminating in a minute
suctorial disc. According to the investigations of VALENTIN these
feelers are in Echin? perforated at their extremity by a fine aperture.
Within the integument there are vesicles in connexion with them.
The feelers, hollow within, are filled with a fluid, usually sea-
water, which the animal can press at will from the vesicles, or, by
contraction of the former, can cause to flow back. In this way the
animals move their body, the numerous fect contracting and elon-
gating, and adhering by means of the suckers. There are vessels
corresponding to the rows of feet or feelers, from which lateral
branches proceed to the vesicles of the feelers. The ordinary
number of these longitudinal vessels of the integument is five; in
the star-fishes their number corresponds with the number of the
rays of the body. These lymphatics fall into an annular vessel
surrounding the mouth. In Holothuria the appendages of the
feelers which surround the mouth proceed from this annular vessel :
and from it there arise also five other vessels that descend along the
commencement of the intestinal tube, where they terminate in
another annular vessel from which one or two oblong cecal vesicles
depend (Ampulla Poliana), that are in like manner filled with
watery fluid 2.

The change of the blood from venous to arterial, the proper

! See TIEDEMANN, Anat. der Rbhren-Holothurie, 8. 15—18, Tab. n1. ; comp. nlso
Cuvixe, Régne Anim., édit. sll., Zoophytes, Pl. 18.
3 See the figures in TIEDEMANN, Tab. 11 fig. 4, 6.

&
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object of respiration, may be effected in any part of the animal
organism, where the finest branches of the blood-vessels (the
Capillaries) are bathed in the medium in which the animal lives.
Hence it is easy to conceive that this function is not always neces-
sarily connected with determinate parts.

In almost all Echinoderms the sea-water penetrates into the
cavity of the body, and bathes as well the internal surface of the
integument as the outer surface of the intestines. Where no
especial respiratory organ exists, the function of such an organ, the
change of the blood, may be effected in the fine vessels which run
on the surface of the intestinal tube.

In the Star-fishes the sea-water penetrates to the cavity of the
body by means of fine tubules in the integument, which are found
in great numbers on the dorsal surface!. In Ophiura there are on
the abdominal surface in each of the five fields between two rays,
two or four fissures leading into the cavity of the body.

In the Echint it is not known with certainty in what way the
water penetrates the cavity of the body. The ten branched organs
round the mouth, which TIEDEMANN considers to be tubules to
convey the water in and out, have, according to VALENTIN, no
external apertures 2.

As little is known hitherto of the course which the water takes
in most Holothurie to reach their cavity. In those which have no
special respiratory organ, the genus Synapta has between the ten-
tacles that surround the mouth four or five small papilliform
eminences, having an opening at the apex and conducting to as
many tubules that open between the muscles of the mouth. The
openings are beset with cilia, like the tubules of the integument in
Star-fishes3. In other Holothurie, as in those which TIEDEMANN
investigated, there are special respiratory organs. From the Cloaca
in which the intestinal canal terminates, there proceeds upwards
a short tube, that soon divides into two very long principal branches
which run as far as the anterior part of the intestinal canal. From
these smaller tubes arise which subdivide into twigs which termi-

1 [This is TIRDEMANN’S opinion with respect to star-fishes, but the observations of
SHARPEY, EHRENBERG and MUELLER, are opposed to it; they saw the streams of
water from within turn back when they reached the extremity of the tubules.]

3 VALENTIN, op. cit. p. 83.

3 QUATREFAGES, op. cit. p. 65. Pl. s, fig. 7, /.
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nate in cacal vesicles, or pulmonary cells. The right branch is
intimately connected with the intestinal veins; the left branch of
the respiratory organ is connected, by means of muscular fibres,
with the internal surface of the integument. The form of this
respiratory organ agrees with that of Lung, although Holothurie
breathe water and not air. These parts are very contractile: in
a Holothuria that was opened alive they did not cease, as long as
life lasted, to force the water in and out by alternate contraction and
expansion. But in respiration it is not the contraction of the
muscular membrane alone of these branches that acts, but the
contractility of the common integument of the body also. This con-
tractility of the skin is so great, that occasionally, when the creature
is irritated, a portion of the intestines together with the right
branch of the respiratory organ is forcibly ejected from the Cloaca.

In the Sea-urchins VALENTIN considers the ten branched organs
surrounding the mouth, first described by TIEDEMANN (and noticed
above, vid. p. 132), to be external gills. As internal gills Kronn!
and VALENTIN consider the foliated vesicles, which, in the interior
of the shell, are in connexion with the ambulacral tubules: and
which have a closely-woven vascular net-work. VALENTIN found,
as has been stated, the ambulacral tubules perforated at the extre-
mity in Sea-urchins. Through these openings the water penetrates
into the vesicles, and the general opinion that the fluid is urged
into the tubules from the vesicles and so distends them is not valid,
according to VALENTIN, in the case of Sea-urchins?. In that of
the Star-fishes and Holothurie, where the tubules appear to be im-
perforate, it has not been satisfactorily made out to what extent, if
at all, the attached vesicles contribute to the respiratory act.

The organs for propagation are in different families of this class
of a different form, but still, as was stated above, have, in the two
sexes of the same species, exactly the same form. Hence, it
appears that the discovery of the different sexes belongs exclusively
to the latest scientific period, since formerly it was believed that all
the individuals were of the same sex, either really bisexual or solely
female 3.

1 MUELLER'S Archiv. 1841, 5. 5, 6.

3 [This observation of VALENTIN is contradicted by MURLLER, A rckiv. 1850, p. 123.]

3 WAGNER first discovered the difference of sex in Holothuria tubulosa ; then PETERS,
1840, in Echinus, RATHKE in Ophiura and Sea-stars, &c.
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Yet, without microscopic investigation, even the colour of the
organs of propagation is sufficient to point out the difference of the
gexes; the testes are distinguished by a milk-white, the ovaria by
a yellowish-brown or red colour. In ninety-eight specimens of
Echinus PETERS found that forty-three were males and fifty-five
females, so that the two sexes are nearly equal in numbers. In
Comatula also, MUELLER found the sexes distinct; the ovaria and
testes are here situated on the pinnule®. In Ophiura, on the other
hand, they lie in the disc, round the stomach as ten structures
composed of lobes and blind pouches, that run into a pedicle; in
the spaces between every two rays two such structures are placed
close together so as to form five pairs®. In the Star-fishes they lie
in the angles between the rays, and have the form of bunches of
beaded strings: in some species they extend into the rays; their
number is double that of the rays. On the dorsal surface, in some
species, in each inter-radial space, two spots are found, which are
perforated, sieve-like, by numerous closely arranged pores; these
openings allow the ova or the seed to escape. In other species the
products of the genital organs, which have been poured into the
cavity of the body are probably allowed to pass out by the respira-
tory tubules on the back. In the Sea-urchins five ovaries or testes
lie on the inner surface of the shell, and fill the spaces between the
ambulacral plates. They are of an oblong flattened form, and con-
sist of numerous ceecal pouches, which open into an excretory duct
running through the midst of the organ. The duct then runs freely
like a footstalk, by which the testis or the ovary is attached to the
upper surface of the shell where it opens. There are thus five such
openings, in five pentagonal calcareous plates around the anus. In
Holothurie the ovary or testis is a bundle of branched tubes; these
hang by their blind extremities downwards, and open above into
a single excretory duct, being fastened to it like a brush. The
oviduct or the efferent vessel lies along the anterior portion of the
intestinal canal, and terminates near the anterior extremity of the
body by a distinct opening on the dorsal surface. Near this canal

1 They are figured in the Abk. der Berl. Akad. Bau des Pentacrinus, Taf. v.

fig. 17, 18. .
3 H. RATHEE Beitrige zur vergl. Anat. u. Physiol., Reisenbemerkungen aus
Skandinavien, Danzig, 1842, 4to, 8. 116, 117. Tab. 1. fig. 3—7.
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are situated pear-shaped vesicles, collected in some species into
bunches, which TIEDEMANN conceives to be male genital organs,
an opinion which falls to the ground now that the sexes are known
to be distinct. Moreover they do not lead into this canal, but are
in connexion with the cesophagus. It must be noted as a remark-
able exception that in Synapta, according to the investigations of
QUATREFAGES, a complete hermaphroditism prevails. The genital
organs have the form of long strings, whose internal surface is beset
with conical structures containing Spermatozoa, whilst the inner-
most cavity is filled with a pulpy substance in which the eggs are
found. These cggs, as they grow, are pressed against the conical
structures and so fertilized; and then the germ-spot, which was
before visible, disappears. As the development of the eggs pro-
ceeds, the testes which adhered to the inner wall of the string and
surrounded .the eggs, are so much compressed that they become
atrophied and disappear. This periodical development is a very
remarkable physiological pheenomenon 1.

With the exception of some interesting observations of SARrs
little was known respecting the development of Echinoderms until
the last few years. [To the distinguished and unremitted labours of
MUELLER we are principally indebted for nearly complete informa-
tion respecting the very curious and unexpected processes which
occur in different species. Very remarkable differences are observed
according as more or less of the development is effected within the
body of the parent, or according to the locality where the embryo
is deposited on leaving the egg, or according to the different modes
in which it is destined to acquire its food. As a general rule it
may be stated that in littoral species when the embryo escapes at
an early period from the egg the series of metamorphoses is less
numerous: but that in pelagic species, where the embryo has to
geek its food by swimming on the surface, the necessity for provi-
sional organs of a complicated nature renders the changes very

1 Ann. des sc. nat., sec. sér. XVIIL 1842. Zool. pp. 66, 73. A talented observer, whom
we have already quoted when treating of Polyps, (p. 70.) STEENSTRUP bas with much
acuteness endeavoured to rcject Hermaphroditism altogether, and is of opinion, that
even here QUATREFAGES has taken cells of spermatozoa for eggs without the germinal
spot. Undersoegelser over Hermaphroditismus Tilvaerelse i Naturen, Kjobenbavn,
1845, 4to, pp. 63, 64. (SIEBOLD also surmises the same mistake of QUATREFAGES.) We
shall perhaps recur subsequently to STEENSTRUP'S opinion.
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remarkable. Amongst the Ophiure, Ophiolepis squamata is vivi-
parous. The young, about ten in number, are developed between
the integument and the wall of the stomach of the parent, in the
inter-radial spaces, each in its own compartment, formed by mem-
brane extended between the wall of the body and the stomach and
suspended by a ligament attached near one of the angles of its disc.
When fully formed it passes out by one of the genital fissures'.]
In Echinaster sanguinolentus the embryo according to the observa-
tions of SARs?, on its escape from the egg is of an oval form and
covered with cilia. Presently excrescences, club-shaped processes,
arise at one extremity by which it adheres to the inferior surface of
the disc of its parent, now converted by the infolding of the rays
into a brooding cavity. When the arms begin to shoot forth these
processes disappear, and feet or tentacles, few in number but pro-
portionally very long, serve for the creeping and adhesion of the
creature. The whole development occupies six or seven weeks.
‘When the clavate processes are about to disappear they are near the
edge of one of the inter-radial spaces of the disc of the Echinoderm.
Of Comatule it had been discovered by THOMPSON? that during an
carly period of their life they are fixed to a stem and them resemble
DPentacrini, in other words, that the form which in Pentacrin? is
permanent, is in them transitory. But their previous metamorpheses
were unknown. [BusCH has observed these changes from the egg
until the period when the embryo is about to be attached. The egg
having passed from the parent by an aperture at the side of the
pinnule, remains attached to the pinnula by an abundant mucus,
from spherical becoming oval, and the embryo may be seen rotating
within the egg by means of its general covering of cilia. When the
egg falls from the pinnula the embryo escapes: its oval form is
elongated, the straight sides assume a gently undulating contour: on
the tops of the undulations transverse bands of larger cilia are seen
in place of the gencral ciliated covering: the bands are at first three
in number, afterwards four, surrounding the Lody in parallel circles:
the longitudinal axis of the body now becomes gently curved, and a
mouth is seen on the concave surface: the bands of cilia disappear

1 KROHN in MUELLER'S Arckiv. 1851, 8. 338—343.
3 Sars in WIEGMANN'S Archir. X. 8. 169.
3 THOMPSON, Edinb. New Philos. Journal, XX. p. 295.
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and the creature having lost its apparatus for motion sinks to the
bottom : tentacles in the meanwhile, five on each side of the mid-
line, have been developed, and hooks are seen at the two extremities
of the body which shew by their peculiar form that those extremities
correspond to the ends of the arms: the embryo now cup-shaped
from the increased convexity of its dorsal surface attaches itself to
the bottom by this surface from which it secretes its pedicle. The
absence of symmetry in the relation of the Echinoderm to its larva
is indicated by the stem of the Echinoderm being placed at right
angles to the axis of the larva, and the tentacles and mouth on the
opposite surfacel.

In by far the greater number of Echinoderms the embryos pass
gradually into forms which, however remarkably they may differ,
are all laterally symmetrical. The axis becomes bent and on the
ventral surface (that where the mouth opens) is a depression bounded
above and below by transverse bands of cilia which are continuations
of the lateral bands which bound the dorsal surface. They all have
a complete digestive tube consisting of mouth, cesophagus, stomach,
intestine and anus. This tube is placed in the median plane, the
mouth in the ventral depression described above, and the tube
curves from it to terminate beyond the transverse band of cilia
above the mouth on the same ventral surface. Also they have all
an aquiferous system, a tube terminating externally in a dorsal pore
and internally in a sac. When MUELLER observed the singular
forms of the larve of Ophiure and Echini with their long processes
supported by slender rods of carbonate of lime he named them
Pluteus from their general resemblance to a painter’s easel with his
work upon it. In Asterie and Holothurie the larve have a more
flattened form, like a coat of arms with its swrrounding ornaments.
The process of development in these different larval forms is two-
fold. In the first case the body of the Echinoderm is formed by
gemmation round the stomach of the larva, which continues to be
1ts stomach, and when it is formed, all that remains of the larva,
with the exception of certain structures in connexion with the aqui-
ferous system is gradually (Ophiura and Echinus) or simultaneously
(Bipinnaria asterigera) rcjected. In the second case the symmetrical

1 (Comp. Beobach. uber Anatomic u. Entwickelung ciniger wirbellosen Seethicre von
Dr. W. BuscH. fol. Berlin, 1851, 5. 82—88.]
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larva with its bilateral ciliated band passes into the radial type, as
in the larva of Comatula: it has a cylindrical form with five trans-
verse bands of cilia. From this pupa-state the Echinoderm is
developed without the rejection of any part of the pupa. It is either
formed upon a part of the pupa, and the rest is absorbed by it
(Tonnaria of certain Asterie), or the entire pupa is simultaneously
metamorphosed into the Echinoderm (Holothurie). In both these
cases, but especially the first, the axis of the Echinoderm does not
coincide with the axis of the larva, but crosses it at a large angle.
Cacal processes are formed round the stomach of the larva in con-
nexion with the vesicle of its aquiferous system: they are the
rudiments of the water-canal around the mouth of the Echinoderm
and of the vessels which proceed to the tentacles and feet. Where
the afferent water-tube meets the surface of the Echinoderm the
madrepore-plate is formed, and the portion of the tube within the
body of the Echinoderm becomes its stone- or lime-canal. In Ophiure
the madrepore-plate has been discovered by MUELLER’, its pores do
not open externally being covered by a plate of the inferior surface
of the disc. In Holothurie it is within the abdominal cavity, in
Asterie on the dorsal surface, in Echine it coincides with one of the
genital plates. In all these cases a tube, whether it be hardened
by carbonate of lime (stone-canal) or not, runs from the madre-
pore-sac or plate to the circular aquiferous canal surrounding the
cesophagus.]

The power of reproduction in Echinoderms is very great. Star-
fishes are frequently scen with one or more small arms or rays, that
have been formed anew in consequence of the loss of the parts.
GuETTARD and BERNARD DE JUSSIEU confirmed the reproduction
by many experiments®. In Holothurie even viscera may be lost
and formed anew; and some species are propagated by spontaneous
division*.

! MUELLER 4 rchiv. 1850, p. 121.

3 Comp. MUELLER Die larven u. metamorphos. der Ophiuren u. Seeigel. Berlin, 1848,
1849 and 1852. MUKLLER Uber die larven u. metamorph. der [olothurien u. Asterien,
Berlin, 1850. MUELLER Ucber den allyemeinen Plan in der Entwickelung der Echinod:
men. Berlin, 1853.

3 REAUMUR Mem. pour servir & UHist. des Ins. V1. Préface, pp. 61, 62.

4 According to the observations of SIr J. GRAHAM DALzZELL, quoted by FoRBES,
Hist. of British Star-fishes, pp. 199, 200.
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The nervous system of Echinoderms was first described and
figured by TIEDEMANN in Asterius aurantiaca (Astropecten)!. There
is found around the mouth a nervous ring without ganglia, whence
is given off a fine thread for each ray, and running along it. On each
side of this thread is another, which descends into the cavity of the
body. In sea-urchins also and in star-fishes, in which TIEDEMANN
could only detect obscure traces of a nervous system, Kronn dis-
covered a few years ago a distribution similar to that of Asterie. In
Echinus the ring surrounds the mouth within the apparatus usually
named Aristotle’s Lantern (see below in the systematic arrange-
ment): in Holothuria in the calcareous ring to which the longitudinal
muscles are attached. Five principal nervous stems run with the
vessels that are in connexion with the ambulacral apparatus?,

Little is known of special organs of sense in Echinoderms. In
star-fishes EHRENBERG discovered at the point of the rays on the
abdominal surface; a small red spot, surrounded by a ring of cal-
- careous tubercles, which he considers to be an eye. In specimens
preserved in spirit the pigment disappears, and so the existence of
the spots cannot be recognized. Moreover they are wanting in
many species®. FORBES discovered five similar spots in sea-urchins,
on the upper surface, situated upon as many pentagonal plates that
alternate with five larger plates on which the oviducts open. Both
in the star-fish and sea-urchin each of the five principal nerves runs
as far as one of these spots and ends beneath it4. But in neither of
these animals has a lenticular transparent body been discovered.
The ambulacral tubes and the feelers around the mouth may, as
highly sensitive parts, be ranked amongst the organs of touch.

To the motive apparatus of Echinoderms belong the little feet
or tentacles, already noticed, the ambulacral tubules by means of
which the animals creep. They have muscular fibres on their walls.
In Echinus VALENTIN found in them both transverse and longi-
tudinal bundles, and radiating fibres in the suckers at their termina-
tion. He conceives that the motions of the ambulacral tubes are

1 In MECREL'S Archiv f. die Physiol. 1. 1815, 8. 161, &c. and in his often quoted
prize essay.

3 MUELLER'S Archiv. 1841, pp. 1— 13, Tab. 1.

3 Die Akalephen des rothen Meeres, s. 32—34, Tab. viiL fig. 11, 12,

4 Comp. VALENTIN, op. cit. pp. 11, 100, Tab. 11. fig. 13, Tab. 1x. f. 188—190.



140 CLASS 1V.

effected by means of these muscular fibres, and in no degree by
forcing fluid into and out of them. To how great an extent these
parts can be elongated may be judged by the length of the spines
of the shell in sea-urchins: they must have the power of extending
beyond the longest spines. In specimens that have been kept in
spirits these tubules are found to be short and mutually entangled.
The teeth, and the curious apparatus that encloses them (ARISTOTLE'S
Lantern) have a number of proper muscles. As to the general
muscular system, that which moves the whole body, it is found
especially developed in Holothurie. Here ten muscles run the whole
length of the body, beneath the skin: they are arranged in pairs,
which are separated by spaces in which transverse circular fibres are
found that cover the entire inner surface of the skin. By means of
the longitudinal muscles the body can be shortened and bent: by
the transverse fibres it is contracted transversely, and so attenuated
and elongated. The longitudinal muscles are inserted into a cal-
careous ring composed of five large and five smaller pieces, and
surrounding the commencement of the intestinal canal.

All these animals inhabit the sea. They are found in all parts
of the world: yet, most of the species only in limited regions. Since
we have only a partial acquaintance with foreign species, many
more of which will doubtless be hereafter discovered, we are not in
a condition to give a survey of the geographical distribution of the
genera. Unlimited confidence is not to be reposed in the accounts
given by some writers of the localities in which the species are
native. Of the Asterie nearly one-third of the known species are
found in the East-Indian seas, one-fifth in the seas of Europe. Of
Ophiure, on the other hand, the European and African species
are more numerous than the East-Indian. The western hemisphere
has, on the whole, fewer star-fishes than the castern: in America
there are no species of Scytaster, as, for instance, of Culcita, Astro-
gonium, Stellaster ; Echinaster, on the other hand, is peculiarly
American. The species of Euryale are chiefly found in the Arctic
and in the Indian seas. To the species which are very generally
distributed belonzs that which occurs on the coast of Holland,
Asterias (Asteracanthion) rubens. The Red sea so rich in species of
the class of Polyps, has only a comparatively small number of star-
fishes, and, in this respect is much behind the Mediterranean, which
is especially rich in species of Astropecten. The Baltic appears to be
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avoided by Star-fishes!. Of Sea-urchins about one-third of the
known species are found in the East-Indian seas: here especially
are found Cidarites and Scutella. Of Holothurie more species
appear to be met with in the southern Pacific than in other seas.
The western hemisphere is as much behind the eastern in respect

of Echini and Holothurie as of Star-fishes.

1 Comp. MUELLER u. TROSCHELL Ueber die geographische Verbreitung der Asteriden
in WieaMANN'S u. ERICHSON'S Arch. f. Naturgesch. X. 1843, 8. 123—130. We have
borrowed the above short notices on the geographical distribution of the Echinodermata
from the System der Asteriden of these writers, and from LAMARCK Hist. nat. des Anim.
sans vertdbres, (compared with the specimens in the Leyden Museum).




SYSTEMATIC

ARRANGEMENT OF ECHINODERMS.

CLASS IV.
ECHINODERMATA.

ANIMALS with integument coriaceous, often calcareous; with
distinct nutrient canal, freely suspended in an abdominal cavity.
Organs of circulation and generation conspicuous; sexes nearly
always distinct. Disposition of tite organs most frequently quinary,
with body mostly radiate or globose, in some cylindrical. Distinct
vestiges of a nervous system, a ring for the most part surrounding
the mouth and sending off nerves radially.

ORDER 1. Pediculate Echinoderms.

Tentacles numerous, membraneous, contractile, terminated by a
suctorial disc, and issuing from minute apertures in the integument.

Family I. Crinoidea. Integument calcareous (external skele-
ton). Rays articulate, supplied with a central canal, absent in
some. Mostly two apertures of the nutrient canal.

The name Crinoidea, given by MILLER to this division of the ani-
mal kingdom, is derived from xpivov, a lily. At the beginning of the
last century the name sea-lily, stone-lily was given to the Encrinus
moniliformis, or lilitformis, a remarkable petrifaction of the Muschel-
kalk. Most of them are set upon a stem ; the non-pediculate (Coma-
tula Law) in the young state, according to the observations of
THOMPSON, are also fixed to a pedicle. The non-pediculate species
known to LiNNxus were placed by him in the genus Asterias (dste-
rias pectinata, Ast. multiradiata); the pediculate species in the
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genus Jsis, confounding the fossil Encrinus and the Pentacrinus
caput Medusee of the existing creation under the name of Jsis
Asteria. This singular union of an Echinoderm with a genus of
Polyps had doubtless an influence upon the later arrangement of
Lamarck, who placed Encrinus (see above, p. 80) amongst the sea-
feathers. ScHWEIGGER and CUVIER restored it to the proper place,
already assigned to it in the middle of the previous century by
GUETTARD, who first described Pentacrinus caput Meduse. This
whole family belongs rather to the former period of the history of
our globe, than to the present. The species now living in our seas
are almost all non-pediculate, whilst geological investigation has made
us acquainted with numerous forms of pediculate sea-lilies. What is
now a youthful mutable form of life was then the prevalent and
permanent. The same thing may be observed in other classes also
with respect to the fossil representatives of genera that are living
at the present time.
The chief work on this family is:

J. 8. MiLLER, Natural History of the Crinoidea, Bristol, 1821, 4to."

A. Crinoids affixed.
a) Sessile.

Holopus D’'OrBIGNY. Calyx affixed, hollow, undivided, with
scattered tubercles. Four calcareous pentagonal parts at the upper
margin of the calyx, sustaining four pairs of articulate and pinnate
arms.

Sp. Holopus Rangii, D'ORBIGNY, GuUERIN Magasin de Zool, 1837, CLx.Pl.3;
~ from the Caribbean Sea at Martinique. Both in the want of a stem and
the number of the arms this genus differs from the other Crinoids.
b) Pediculata. An articulate column sustaining the calyx.
® Tesselata. Calyx non-articulate.

a) Rays or arms none. .

" Genera: Spheronites HISINGER, Pentatrematites SAY (Pentremites
GoLDF.), Echinospheerites WAHL., Hemicosmites GRAY, Sycocystites
v. Bucs.

Foasil genera from the Transition- and Mountain-limestone. Comp. BRONN,

Lethea geognostica 1835, Tab. IV. fig. 1, &. According to the opinion of
some these were pediculate Eckini.

B) With rays.

! See also W. BUCKLAND, Geology and Mineralogy, London, 1835, pp. 416—442.



144 CLASS IV.

Genera: Caryocrinites SAY, Platycrinites MILL., Actinocrinites
MiLL., Rhodocrinites MiLL., Cyathocrinites MILL., Poteriocrinites
MiLL., Melocrinites GOLDF.

For these fossil genera and others unnoticed we must for want
of space refer to MILLER'S work already cited, to GoLpFuss die
Petrefacten Deutchlands, and other geological works. Comp. also
GoLporuss Ueber jossile Crinoideen, Nov. Act. Acad. Ces. Nat.
Curios. XIX. 1. 1839, p. 329—352, and L. v. BucH on Caryocrinus
ornatus in his work Ueber Cystideen, Berlin, 1845, 4to.

In these and the following pediculate Crinoids, the cup-like part
at the extremity of the stem and base of the arms is named Culyz.
The bottom of this part, which is pentangular, and composed of five,
four, or sometimes three plates, is named by MILLER pelvis ; JoR.
MUELLER names the plates basalia; at the margin of these plates
are the basal-pieces of the arms, forming the uppermost part of the
calyx; there are two or three rows, and the uppermost bears the
arms. MILLER gives to this part the name of scapula, the two
pieces situated below are coste. Jon. MUELLER names these pieces
radialia (radiale primum, r. secundum and r. axillare; his radiale
axillare is the scapula of the English author). In those now
named Crinvidea tesselata these parts are joined together without
articulation. The fossil species of this division are found in the
transition-limestone and the grey-wacke.

**  Articulata. The rays free directly from the pelvis of the

calyx, the first radial conjoined to the second, and the second
to the third by articulation.

Aplocrinites MiLL. Column incrassated towards the calyx,
pyriform. '
Sp. Apiocrinites rotundus MiLL. Tab. 1—vi. Apiocrin. Parkinsonii BRONN,
Lethea Tab. xvir. fig. 15, (MILLER'S figure) fossil from the oolite forma-
tion, like other species of this genus.
Encrinus GUETTARD (in part). Column round, not incrassated
towards the top. ‘
Sp. Encrinus liliiformis LaM., Encrinites moniliformis MILLER, pp. 37—44,
Tab. 1—1. ; ELLis Corall. Tab. 37, fig. K, &c. One of the most character-
istic foesils of the Muschelkalk. The head, on account of the numerous
articulations of the arms that lie side by side, resembles an ear of Turkish
wheat (Zea Mays) ; the joints of the stem, sometimes found in incredible
numbers, changed into calcareous spar, are named Trochitesl.

1 Quenstepr (Ueber die Enkriniten des Muschelkalks, W1RGMANN’S Archiv. 18 38, IL
8. 223— 228, Taf. 1v.) describes a species with different division of the arms, under the
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Pentacrinus MILLER. Column not incrassated towards the top,
pentagonal with joints having a pentapetalous mark. Cirri adher-
ing to the column in whorls.

The fossil species of this genus belong to the oolite period, as
ex. gr. Pentacrinus briareus MILLER, pp. 56—58, Tab. 1. 1. Cuv. R.
Ani. éd. llustr., Zooph. PL. 7, fig. 1, from the Lias-schist.

The living species of this genus, Pentacrinus Caput Meduse,
is found in the Caribbean Sea, and was first described by GUETTARD
Mém.del Acad. Roy. des Sc. 1755 (Paris, 1761) pp. 224, &c. P1.8—10;
another, more mutilated specimen, found on the coast of Barbadoes,
was described by ELLis in 1761, Phil. Transact. vol. 52, p. 357, PL. x1I
Specimens of this species are rare in Museums, seven only, as far
as is known, existing in the different Cabinets. The most complete
description was given not long ago by J. MUELLER ( Ueber den Baw:
des Pentacrinus Caput Medusce, Berlin, 1843, folio). The stem of
Pentacrinus has no muscles, but is merely passively motile or flexible
by means of fibrous bundles and an elastic tissue between the joints.
The arms and pinnule are moveable by muscles without transverse
stripes ; these muscles are situated on the side corresponding to the
mouth, and can only flex the parts: extension, or motion outwards,
seems to be effected merely by the elasticity of the parts. The
growth of the joints of the stem occurs in the part at the top
nearest to the calyx, which corresponds to what is observed in the
growth of the joints in worms and entozoa.

B. Free Crinoids.
a) Tesselate.
Marsupites MANTELL.  Marsupiocrinites BLAINV.  Calyx of
parts calcareous pentagonal striated ; arms?

Sp. Marsup. ornatus MiLL. Crinoid p. 134, with figure, BRONN, Leth. Tab.
xxix. f. 13 ; (Tab. xxx1V. fig. 9, with conjectural restoration of the arms
after the figure of MANTELL); foesil from the chalk-period.

b) Articulate.

Comatula LaM. (Alecto LEAcH, MUELL. Cirri dorsal articu-
late, around a pentagonal disc. Radials mostly without basals

uvame of Encrinites Schottheimié of which H. V. MEYER has formed a new genus,
Chelocrinus. See the paper of the latter ; Jsocrinus und Chelocrinus, Zwei neue Typen
w. 3. 9., Museum Senkenbergian., 11. p. 249.

VOL. L. 10
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composing the calyx. Rays pinnate; pinne sulcate, the furrows
confluent with the longitudinal furrow of the rays; tentacula situ-
ated in the furrows. Mouth and anus on the ventral side ; mouth
central in the bottom of the calyx; anus lateral, tubular.

See J. MUELLER, Ueber die Gattungen und Arten der Comatulen,
EricHSON Archiv fiir Naturgesch. 1841, s. 139—148, and Neue
Beitrige zur Kenntniss der Arten der Comatulen, ibid. 1843,
s. 131—136.

* Rays of Calyx bifid (ten-rayed).

Sp. Comatula rosacea, Alecto europea LEAcH, ForBES Brit. Starf. p. 5. To
this species belong the observations of THOMPSON spoken of above,
(pp. 136 and 143). Memoir on the Pentacrinus europeus, Cork, 1837,
Comat. carinata LaM., GUER. Iconogr. Zooph. PL 1. fig. 2.

** Rays of Calyx multifid (many-rayed).

8p. Comatula multifida MUELL., Com. multiradiata LaM. &c.
The species, which like Pentacrinus have a pelvis, form the genus Comaster
Agass, MueLL. Here belongs Comatula multiradiata GoLp. (not Lax.)
Fossil species of this genus are found in lithographic stone.

Family II. Adsteridea. Body depressed, free (not pediculate),
multangular or radiate, with integument coriaceous or calcareous.
Row of joints calcareous internal, running along the middle of
the rays and taking their origin from the mouth. Mouth central,
inferior ; anus dorsal or none.

A capital work on this division was published some years back,
System der Asteriden von J. MUELLER und F. H. TROSCHELL, mit 12
Kupfertafeln, Braunschweig, 1842, 4to. As plates for this and the
preceding family may be recommended : J. H. Lincrur De Stellis
mariras Liber singularis, Lipsise, 1733, fol

Phalanx I. Ophiure. Disc distinct from the arms ; with arms
non-sulcate. Anus none.

Euryale LaM. (Gorgonocephalus LEACH). Arms prehensile,
contortile towards the mouth, not scutate, sub-rotund, flattish be-
neath. Disc tumid, sub-globose, with five obtuse angles.

According to the division of the arms the species of this tribe
are arranged in three different genera by MUELLER and TROSCHELL.
They are undivided in Asteronyzx, divided dichotomously and only
towards the end in 7'richaster Acass., divided from the base, first

™~
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dichotomously and afterwards into many branches, in Astrophyton
Linck. To the last division belongs :

Sp. Euryale verrucosum LaM., Asterias Caput Meduse L. (in part) RuMpHIUS,
Amb. Rariteitkamer Tab. xv1. Cuv. R. Ani., édit. illus., Zooph. Pl. 5, from
the Indian Sea; a very similar species is found in the North Seas, and
distinguished by MUELLER and TROSCHELL as Astrophyton Linckii; LINCK
de Stell. mar. Tab. 29, fig. 48. These Medusa-heads belong to the most
singular and beautiful forms of radiate animals. Vid. ForBEs Br. Star-
JSishes, pp. 67—70.

Ophiura LAM. Arms five, undivided, serving for creeping, scu-
tate, articulate. Disc plane, with two or four genital fissures in
each interbrachial area on the ventral side.

The name Ophiura, from o¢is, serpent, and ovpd, tail, denotes very
appropriately the form of the arms by which these Sea-stars are
distinguished, and which are often so long as to exceed five or six
times (nay in Ophiura longipeda even twenty times) the diameter
of the disc.

SBub-genera : Ophiocoma Acass., Ophiolepis, Ophiarachna, Ophia-
cantha, Ophiomastiz, Ophiomyxa, Ophioscolex, Ophiothrix, Opkhio-
cnemis, Ophioderma, MUELL. and TRroscH.

Sp. Ophiura texturata LAM., Asterias ophiura L. (in part), Ophiolepis ciliata

MukgLL. and Tro80H., LINCK de Stell. mar. Tab. 11. fig. 4, Encyclop. Pl. 123,

fig. 2, 3. [FoRrBE8 British Starf. p. 33, &c. in the Mediterranean, the
North Sea, &c.

Phalanx II. Asterie. Body depressed, angulate or stellate
the angles being produced, with tentaculiferous furrows below, ex-
tending as far as the point of the angles. Anus dorsal in most,
surrounded by a mound of calcareous papille.

Asteria LaM. (Most are species from the genus Asterias L.)
The Sea-stars. The form is very various, so that in some species
the entire body seems to consist only of arms, ex. gr. in Ophidiaster,
in others only of a pentagonal disc. But the arms are never
sharply separate from the disc as in the Ophiure, but are an
immediate continuation of it. In most of the species there are five
rays, however in these sometimes four or six occur as exceptions;
six arms as the normal number are found in A4sterias gelatinosa, in
Echinaster eridanella, six or seven in Asteriscus Diesingit, seven to
nine in the sub-genus Luidia, eight to ten, mostly nine, in Solaster
endeca, eleven to fourteen, generally twelve, in Solaster papposus,
twelve or thirteen in dsterias aster, fifteen in Asteriscus rosaccus,

10—2
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fourteen to one-and-twenty in Echinaster solaris; finally, in Asterias
heliamthus the rays are found up to thirty and more. The greater
the number that any species possesses, the less is it constant. On the
dorsal surface is placed a calcareous star-formed plate between two
rays of the disc (verruca dorst, tubercule madréporiforme, Madrepore-
plate), which in Ophiura is wanting, and in Euryale lies on the
oral surface. Aaassiz who endeavours, with great acuteness, to prove
a lateral symmetry in the Echinodermata, considers the ray that is
opposite to this plate to be the first ray of the body. A tortuous
tube proceeds from this dorsal plate downwards as far as the mouth,
and is filled internally with & calcareous matter (see above, p. 130).

This tube was named by TIEDEMANN (Anat. der Rochren-Holoth., &c. 53,
54) Stone-canal or Sand-canal; it terminates, becoming narrower, in the
circular vessel surrounding the mouth and filled with watery fluid ; see
above, p. 131. SIEBOLD has closely investigated the calcareous balk,
consisting of several joints and internally hollow, which occupies this
canal and described its complicated structure ; MUELLER'S Archiv. 1836,
8. 291, &c. [Also SHARPEY, in Topd’s Cyclop. of Anat. and Phys. 11.
PP. 35, &c., describes in the interior of the jointed calcareous tube a lamina
attached longitudinally, which passes inwardly a certain way and then
separates into two which are rolled in opposite directions, something after
the manner of the inferior turbinated bone of the ox.]

The Sea-stars can bend their rays towards each other, which is
serviceable in moving through narrow fissures and between stones.
They do not swim, but creep by means of their tentacles with
mouth downwards. They feed principally upon Molluscs. Though
the genus Asterias of LaAMARCK, by the exclusion of Comatula,
Ophiura and Ewuryale, be much more narrowly limited than the
same genus in the Systema Nature of LINNZUS, still the species are
too numerous and the forms too various not to be regarded rather
as a natural group which ought to be divided into several genera
or sub-genera. This has been done by LiNck, and more lately
especially by Acassiz and MuELLER and TROSCHELL, to whose works
we refer. The primary division of the group by MUELLER and
TroscHELL is founded on the Tentacles, which in most of them are
placed in two rows in every furrow, but in others in four rows.

A. Ventral furrows, with two rows of tentacles.
* Anus none.

Astropecten LINCK. (Astropecten and Ctenodiscus MUELL. and

TroscH.), Luidia FoRBES.



ECHINODERMATA. 149

8p. Astropecten aurantiacus, Asterias aranciaca L., LINOK, de Stell. mar.
Tab. 5, fig. 6, Tab. 6, fig. 6, TIEDEMANN Anat. Tab. 5, 6, FOrRBES Br, Starf.
p- 130 ; in the Mediterranean and Atlantic Ocean.

** Anus central, or sub-central, dorsal.

a) Body disciform, with short rays.

Asteropsis MueLL. and TroscH., Stellaster GrAY, Goniodiscus
MuELL and TroscH., 4strogoniwm MUELL and TRoscH., 4steriscus
MueLL. and TroscH., Pteraster MurLL. and TroscH., Culcita
Agassiz.

Sp. Culcita discoldea, Asterias discoldea LaM., SCAMIDEL in Natusrforsch. XVL

1781, Tab. 1., BLAINV. Actinol. Tab. 23, f. 1; Asteriscus palmipes, Asterias

membranacea RETZ, GMEL,, LINCK, de Stell. mar. Tab. 1, fig. 3, BLAINV.,
Actinol. Tab. 23, fig. 2, FoRBES Brit. Starf. pp. 116, &e.

b) Body stellate, with rays distinct, surpassing the disc three
ttmes or more.

Archaster MUELL. and TroscH., Oreaster MUELL and TroscH.,
Scytaster MueLL. and TroscH., Ophidiaster Acass., Chataster
MueLL and TroscH.,, Solaster FomrBes, Echinaster MUELL and
Trosca., (and Echinites in EricHs. Archiv. 1844).

Sp. Solaster papposus, Asterias papposa L., LINCK de Stell. mar. Tab. 32,
Tab. 34, fig. 54, ForB. Brit. Starf. p. 112, in the Atlantic, on the
coast of England and Scotland, &c.; when fresh of a beautiful red colour
above, of a yellowish brown below ; Echinaster solaris, Echinites solaris,
Asterias Echinites LaM., Naturforsch. Xxv11. 1793, Tab. 1, 11. from the East
Indian Seas, &c.

B. Ventral furrows with four rows of tentacles. Body with distinct
rays, with intequment coriaceous, aculeate. Anus dorsal, sub-
central.

Asterias GRAY, (species of the genus Asterias L., Asteracan-
thion MuELL. and TroscH.)

Sp. Asterias rubens L., LiNck de Stell. mar. Tab. 36, fig. 61, BAsTER
Natuurk. Uitsp. 1. Tab. x11. fig. 1—4, FoRBES Brit. Starf. p. 83: the com-
mon Sea-star, Cross-fish; so common on some coasts as to be used for
manuring the land in the neighbourhood. Asterias helianthus Lax.,
EBncyclop. Pl. 108, 109, BLAINV, Actinol. Tab. 23, fig. 5, in the Pacific and
at Chili ; one of the most remarkable and most beautiful species, &c.!

1 For a knowledge of the numerous species of Asteridea comp. also J. E. GRay,
Synopais of the Genera and Species of the class Hypostoma (Asterias L.) in the Annals
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Family III. Echinidea. Body sub-globose or depressed with-
out radiant lobes. Mouth and anus distinct. Mouth inferior. Inte-
gument calcareous, beset with moveable spines.

Sea-Urchins. Compare on this family (besides the Monographies
& Echinodermes of Acassiz cited above) Jac. TrEOD. KLEIN Natu-
ralis dispositio Echinodermatum cum tab. Gedani 1734, 4to. Ordre
naturel des Oursins de Mer et fossiles par M. THEODORE KLEIN,
Paris 1754, 8vo. av. fig. (Many of KLEIN's figures are copied in the
Encyclopédie methodique, Vers.) M. VAN PHELSUM, Brief an C.
NozeMAN over de gewelv-slekken ov Zee-egelen. Met 3 pl., Rotter-
dam, 1774, 8vo.. Cu. DrsmouriNs, Etudes sur les Echinides,
" Bordeaux, 1835—1837, 8vo.

The shell of these animals consists of an arrangement of plates
having a pent- or hexangular form. They compose ten girdles, each
made up of two rows of such plates. Five of the girdles, commonly
narrower than the others, have two rows of small apertures and
alternate with these. The rows of apertures are named ambulacra :
they either entirely surround the periphery (ambulacra perfecta), or
arc found only on the uppermost part, resembling in their arrange-
ment a star or five-petalled flower (ambulacra circumseripta). By
these apertures the tentacles or ambulacral tubes are exserted,
of which we have treated above. The Sea-Urchins effect their
movements by means of these tubes', they appear to have a
great power of elongation, to be able to stretch farther than the
extremities of the rigid spines, which in certain species are some
inches in length. Around the anus are five larger apertures (in
some genera only four) which are the outlets of the oviducts or
efferent vessels; they are situated in as many pentagonal calcareous
plates, with the point directed outwards, of which one, larger than
the rest and of a different structure, corresponds to the calcareous
plate (madrepore-plate) of the Sea-stars, as BAsTER had previously

of Natural History vi. 1841, pp. 175—184, pp. 275—2g0o. Want of space prevents
our mnoticing the numerous generic names of GRAY; some genera agree with those

- of MUELLER and TROSCHELL, of which a more detailed notice by A@Assiz may
be found in the preface to the second number of his Monographies d'Echinodermes,
PP- 5, 6.

1 GANDOLPHE Quelles sont les jambes des Qursing? Mém. de UAcad. des Sc. de Paris
pour 1709, Histoire, p. 33. With his observations those of BASTER, TIEDEMANN and
others completely agree; AGassiz, who at one time considered the spines to be organs
of motion, and doubted that such was the office of the ambulacral tubes, has since
renounced that opinion.
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observed'. Between these five genital plates, lie five smaller (the
ocellar plates), also pentagonal but with the point turned inwards, so
that the plates are wedged into the spaces between the points of
the first five. There are still other smaller plates, variable in
number, that lie within the ring formed by these ten, and immedi-
-ately surround the anus.

The chemical composition of the calcareous shell is remarkable
on account of the extremely small proportion of organic matter ; it
consists almost entirely of carbonate of lime. The growth of the
shell is effected by enlargement of the plates, and by addition to
their number upwards ; hence younger individuals are flatter than
older ones, and the form of itself alone becomes a deceptive criterion
in determining species.

The moveable spines, of which the number increases with the
age, have at their base a small cavity, by which, as by an articular
surface, they are connected with the tubercle of the shell. These
tubercles are placed in rows, like the apertures of the embulacra,
and are found both on the ambulacral and on the interambulacral
fields.

The mouth is provided with five teeth, whose points are sharp
and hard, and meet in a pentagon at the inferior aperture. These
teeth are long rods, which become soft and transparent inwards.
They perforate five triangular pyramids, which by their mutual
arrangement form a conical apparatus with the broad base facing
inwards, and to which base still other small calcareous pieces are
united. This very complicated apparatus, with its provision of
muscles, bears the singular name of ARISTOTLE'S lantern’.

Sea-urchins cannot swim, but only creep along the bottom of the
sea. There are species that sometimes live in cavities which they
have formed in the rocks®

The food of the Sea-urchin consists, according to the microscopic
investigation of the excretions in Echinus lividus by VALENTIN,

! Natuurk. Uitsp. 1. bl. 132.

3 This apparatus is described in detail by CUVIER Lecons d’Anat. comparée, Paris
1805, IIL. pp. 3290—335, and 2e édit. Paris 1837, VI. pp. 377—382 ; comp. also the
works of TIEDEMANN and VALENTIN already cited, and R. JONES, Outline of the Anim.
Kingd. pp. 166—169.

3 Echinus lithophagus of LEacH, which does not appear to differ from Eckinus
lividus, is often thus found on the western coast of Ireland ; E. T. BENNETT Linn.
Transactions, Xv. 1827. pp. 74—177.
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principally, if not exclusively, of marine plants (Fuci, Conferve);
according to others it would seem to live on Molluscs, but the
fragments of shell, often found with considerable quantity of sand
in the intestinal canal, may have been contained in the sea-water
swallowed, and need not by any means to be looked on as the
remains of shell-fish that had been consumed.

Petrified shells of Sea-urchins are found in great numbers in
secondary strata, particularly in the chalk-formation, the interior
being usually filled with silicious earth.

* Anus eccentric superior or inferior.

a) Mouth eccentric. (Genital pores 4.) Spatangoidea AGAass.

Spatangus KLEIN, LaM. Ambulacra circumseript, five or only
four, the odd onme (the anterior) being either little distinct or
wanting. Test ovate or cordate, often at the fore-part furnished
with a furrow proceeding from the summit.

Genera Holaster, Hemipneustes, Micraster, Spatangus, Amphi-
detus, Brissus, Schizaster AGassiz.

Some species of this division are fossil, and occur especially
in the chalk-formation, others in tertiary deposits. Amongst the
species now living, which chiefly belong to the genus Brissus Acass.
we note :

Spatang. ventricosus, RuMpB. Amb. Rariteitk. Tab. x1v. No.1; this
foreign species attains a very large size. To the proper genus Spatangus
Aocass. belongs Spat. purpureus, BLAINV., Actinol. PL x1v., FORBES Brit.
Starf. p. 182, in the North Sea and Mediterranean. The form is heart-
shaped. Of this species MILNE EDWARDS has given an anatomical figure
in COVIER R. Anim. éd. llustrée, Zoophytes, Pl. x1. bis. See also some
notices on the Anatomy of Spatangus in ScHWEIGGER'S Handb. der Natur-
geschichte der skelettl. ungeglied. Thiere, 8. 538, 539.

The mouth is in this genus without teeth. There are only four
ovaria or testes present, as also only four pori genitales. PHILIPPI
not long ago described three American species in which only three
genital pores existed, and which he united under the name of
T'ripylus. See ERicHSON'S Archiv f. Naturgesch., 1845, s. 344,
&c. Tab. x1.

Ananchytes LAM. (exclusive of some species), AGAss. Ambu-
lacra radiating and diverging from the vertex to the margin, not
interrupted. Body irregular, oval or conoid ; test without a furrow
to the anterior ambulacrum.

Sp. Ananchytes ovata Cuv. and BRONGN. Descr. géol. des environs de Paris in
CuUVIER Rech. s. l. ossem. foss. 11. 3 Pl v. fig. 7, BRONN Leth. géogn. Tab. 29,



ECHINODERMATA. 153

fig. 28. Ananch. hemispherica Cuv. and BroNGN. 1.1, fig.8, &c.  All the
species of this genus are fossil and belong to the chalk-formation. The
casts of the internal cavity in Fire-stone (nucleus, moule intérieure) shew
minute elevated points in place of the ambulacral pores; such a moule is
the Ananchytes pustulosa Lax,

Dysaster Aaass. (Collyrites DESMOUL. in part, species of Spa-
tangus and Ananchytes Auctor.) Test rotund or cordate, with
ambulacra not interrupted, mouth sometimes almost central not
transverse. Ambulacra above radiating from a double vertex, the
three anterior confluent in the central part of the test above, the
posterior ones above the anus.

Sp. Dynaster carinatus, Spatangus carinatus BRONN Leth. géogn. Tab. xvII.
fig. 7, in the Jura-formation like most of the species of this genus. Comp.
DEsoR in the 3d number of AGassiz Monogr. d' Eckinoderm., who describes
20 species, of which 17 are from the Jura-formation and 3 from the chalk-
period. No species either of this genus or of Ananchytes has been
discovered belonging to the present animal world; Acassiz places this
genus in the following division, that of the Clypeastroidea ; its place cannot
be determined with precision, before it is known whether teeth be present ;
still we are of opinion that it ought not to be separated from Ananchytes,
but forms the transition between that genus and the following division.

b) Mouth central or sub-central. (Clypeastroidea Aqass.)
Spines little evolved, sometimes very small, resembling hairs.

Galerites LAM. Body conoid or sub-oval, plane beneath. Am-
bulacra in ten furrows in pairs from the vertex to the base, radiately
inscribed, not interrupted. Anus in the margin, or beneath and
near the margin. Genital pores four.

Genera : Clypeus KLEIN, Agassiz, Discoidea KLEIN, AGAssiz,
Galerites AGass.

Sp. Galerites albo-galerus Lau., Cuv. R. Ani., édit. ill. Zooph. Pl. x1v. fig. 4,
BRONN Leth. géogn. Tab. xx1x. fig. 18, AGass. Monogr. 3¢ Livr. Tab. 1.
f. 4—11, Tab. xm1. f. 7, &c. This genus consists of fossil species of the
Jura and especially of the chalk-period. Comp. on this and some other
genera DESOR in the 3d number of AGassiz Monographies d'Echinod.
already referred to.

Pygaster Acass. Body depressed, with outline orbicular or
sub-angular, beneath concave. Anus large, superior, situated in
a broad furrow. Genital pores four.

All the species of this genus are fossil; most of them belong to the
Jura-formation.
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Nucleolites Lam. Body ovate or cordate, convex, sub-irregular.
Ambulacra five, extending radially from the vertex to the base, not
interrupted. Anus superior, near the margin.

All the species are fossil, partly from the secondary, partly from the
tertiary formation.

Cassidulus LaM. Body irregular, elliptic, ovate, or subcordate.
Ambulacra five, circumscript, resembling a pentapetalous flower.
Anus superior, near the margin.

This genus also consists of fossil species from different formations ; ex.
gr. from the chalk formation is Cassidulus lapis cancri LaM., FAuJas DE

St FoND, Besch. van den St. Pietersberg, Pl. 30, fig. 1; BRONN Lethea
géogn. Tab. xx1x. fig. 20.

Fibularia LaM. Echinocyamus LESKE. Body sub-globose, with
outline oval or orbicular. Ambulacra five short, circumscript. Anus
inferior near the mouth, or median between the mouth and the
posterior margin.

Sp. Fibularia ovulum L,n(.., GUERIN Iconogr, Zooph. Pl. 11 fig. 5, Echinocy-
amus pusillus MUELL., FORBES Brit. Starf. pp. 175, &c. From the Atlantic
Occan, of the size of a pea. Amongst the foreign species, according to
VaN PHELSUM, mostly American, we note Fibularia craniolaris, V.

PHELSUM Gewelvslekken Tab. 1. f. 16—35. Also in the chalk-formation
and in tertiary deposits species of this genus occur.

Echinoneus LESKE, LaM. Body sub-ovate or orbicular, sub-
depressed. Ambulacra inscribed radially in ten furrows from the
summit to the base, not interrupted. Anus inferior, oblong, near
the mouth. Genital pores four.

Sp. Echinoneus semilunaris LaM., GUER. Jconogr. Zooph. Pl. 1. fig. 1, Cuv.

R. Anim. éd. ill., Zoophytes, PL. x1v. fig. 1, from the West Indian Sea, &ec.
Of this genus no fossil species are known.

Clypeaster LiaM. Body oval or sub-angular. Ambulacra cir-
cumscript radiating from the summit, resembling a pentapetalous
flower. Anus inferior, near the margin, or in it. Genital pores
mostly five.

Sp. Clypeaster rosaceus, Echinus rosaceus, L. KLEIN Dispos. Echinod. Tab.
xvir. fig. A, Tab. xvrr fig. B, BLAINVILLE Actinol. Pl. xvII ; from the
Indian and Japan Seas. The shell is thick, and parted internally by

pillars ; comp. the figures in KLEIN 1. 1. Tab. xxvim. xxix. Fossil
species also from the tertiary formations are known.
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Echinolampas GrAY, Acass. Ambulacra circumscript, very wide
at the summit, narrower towards the margin, not conjoined. Disc
submarginate forwards. Genital pores four.

Sp. Clypeast tricus, Echinolampas Kleinii BRoNN Leth. géogn. Tab.

xxxvI. fig. 10: fossil from the tertiary formations, &c.

Scutella LaM. Body flattened, with margin thin, sub-acute.—
Ambulacra short, circumseript, resembling a pentapetalous flower.
Anus inferior between the mouth and the margin. Genital pores
four or five.

From this genus Agassiz at first separated the sub-genus Echin-
arachnius (Prodrome d'une Monogr. des Radiares, &c.,) afterwards
he divided the genus Scutelle of LAMARCK into thirteen genera
(Monogr. &' Echinod., 2¢ Livrais. les Scutelles); Rotula KLEIN,
Acass, Runa Aqass., Mellita KLEIN, Encope Acass., Lobophora
Agass., Amphiope Acass., Scutells Acass., Eckinarachnius V.
PrELs., Arachnoides K1LEIN, Scutellina Acass., Laganum KLEIN,
Echinocyamus V. PHELS., Moulinia AcAss.

Sp. Scutella sexforis Lam., Mcllita hexapora AcAss., GUERIN ITconogr. Zooph.
Pl 3, fig. 4, Cuv. R. Ani. éd. dl., Zooph. Pl 15, fig. 1. AcAss. Monogr.
Livr, 2, Pl 1v. fig. 4—7, PL 1v2, fig. 11, 12; from the shores of the Mo-
lucea Islands, &c.—Scutella dentata LiaM., Rotula Rumphii KLRIN, AGass.,
RumpH. Amb. Rariteitk, Tab. x1v. fig. 1, &c. (LINNZUS comprehended all
the species known to him under the name of Eckinus orbicularis). Except

a very small number from the chalk-formation, all the fossil species of this
genus are from the tertiary formations.

** Anus superior central, opposite to the mouth. Test regular.
Ambulacra, perfect. Genital pores, five. (Cidaridea GRAY, AGAss.)

Echinus LaM. (spec. of genus Echinus L.) Ambulacra wider
towards the middle of the test, divergent, contracted at the summit
and towards the mouth. Spines placed upon imperforate tubercles,
sometimes very long.

Sp. Echinus lividus Las. (Echin. sexatilis TIEDEM. 1. 1.), VALENTIN in Acass.
Monogr. d’Echinod., Liv. 4, Pl. 1, BasTER Natuurk. Uitsp. 1. Tab. xI.
fig. 1—8, ForBES Brit. Starf. p. 167. In the Mediterranean and North
Sea, &c. For the synonomy of the European species of Echinus comp.
AcassIz in the preface to the fourth number of his Monographies.

Arbacia GraY, Acass., Echinometra BREIIN, GRAY, AGAss.
8p. Echinus mamillatus L., Echinometra mamillata. RuMPH. Amb. Rariteitk.
Tab. xm1. fig. 1, 2, Cuv. R. Ani. édit. illustr., Zooph. Pl. x1. fig. 1, East
Indian Sea, &c.
Salenia GrAY, Acass. (Goniopygus, Peltaster, Goniophorus Acass.)
Comp. AGassiz, Monogr. & Echinod. Livr. 1.
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Cidaris KLEIN, Cidarites LaM. (Cidaris, Diadema, Astropyga
GRAY, AGAss.) Ambulacra parallel. Tubercles sustaining the
spines not perforate, often remarkable for their size.

Sp. Cidaris verticillata, GUER. Iconogr. Zooph. Pl 3, fig. 1; in the Indian

Sea, on the coasts of Timor, &c. Of this genus many fossil species also
are known.

Family IV. Holothuridea. Body free, mostly cylindrical,
covered with a coriaceous skin, furnished with calcareous particles
scattered, reticulate. Mouth surrounded by retractile tentacles.
Anus terminal, opposite to the mouth (Genus Holothuria L. exclu-
sive of several species).

Comp. on this family :

G. J. JaEGER De Holothuriis, Dissertatio inaug. TIIJI'ICI, 1833 4to.
cum tab. J. F. BRANDT Prodromus descriptu antmalium ab
H. MERTENSIO in orbis terrarum circumnavigatione observatorum.
Fasc. 1. Petropoli, 1835, 4to. pp. 42—62, GRUBE Actinten, Eckino-
dermen und Wiirmer des Adriatischen und Mittlemeers, Konigsb.
1840, 4to. pp. 33—42. There are many figures of European
Holothuriee in the Zoologia danica and of foreign species in LEessoN
Centurie Zoologique, Paris 1830, 8vo.

‘We have spoken above (p. 140) of the calcareous ring which may
be considered as a vestige of a skeleton, and which serves for the
attachment of the longitudinal muscles. The pieces of which this
ring consists are toothed above, but they do not discharge the office
of teeth, the food, as far as it undergoes separation and mastication
previous to deglutition, being thus effected by the callous skin
surrounding the mouth alone. Holothurie feed upon conchifera and
other marine animals ; TIEDEMANN frequently found shells entire and
uninjured in the intestinal canal of Holothuria tubulosa, so that the
molluscs appeared to have been dissolved in the shell and digested.
The bits of shell and the other matters unfit for use and undigested
are rejected from the cloaca with the water in expiration. We
have indicated above the chief particulars respecting the internal
structure.

See, besides, TIEDEMANN L. L, also the beautiful engraving from a prepara-
tion by HunTkR in Catalogue of the Physiolog. Series of Compar. Anat.
contained in the Museum of the Royal College of Surgeons, Vol. 1. London,
1833, Pl. 111. pp. 250—154.

The numerous species of this family are separated according
to the form of the Tentacles (LAMARCK, GRUBE), the position of the
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feet or ambulacral tubes (Cuvier), or the union of both these
characters (BRANDT) into many genera. The arrangement of
BRANDT is circumstantial, and here and there rather artificial than
natural. Regard ought also to be had to the Habitus. If the
position of the Tentacles be made the chief point in the arrange-
ment, animals will be separated which in their kabitus are nearly
allied. These tentacles are either branched like a tree, fingered, or
shield-like, (peltate), 1. e. they consist of a pedicle with an expansion
which is disciform, often indented or arborescent. Their number is
usually ten, or twice ten. 'Where eight tentacles seem to be present,
sometimes on closer inspection two others, smaller and undeveloped,
are found, (the sub-genera Anaperus and Colochirus of TROSCHELL').
In some no special internal respiratory organs are found (the genus
Oncilabes of BRANDT ; in most the arborescent respiratory organ
exists which we described above in Holothuria tubulosa.

Pentacta GOLDF. (Cladodactyla, Dactylota, Oncinolabes, Aspido-
chir BRANDT). Feet equal, disposed in five, or, more rarely, in six
rows longitudinal, parallel. Body cylindrical or quinquelateral,
attenuated at both ends. Tentacles mostly ten, sometimes twelve
or fifteen.

a) Tentacles peltate.

Aspidochir BRANDT. A genus unknown to me. Sp. Aspidockir
Mertensii, in the island Sitcha (Tentacles 12).

b) Tentacles ramose.

Cladodactyla BRANDT (Tentacles 10).

Sp. Pentacta Pentactes, Holoth. pentactes MUELL. Zool. dan. Tab. 31, fig. 8,
ForBEs Brit. Starf. p. 213 ; tacta frondosa, Holoth. frondosa L., Holoth.
pentactes ABILDG. Zool. dan. Tab. 108, figs. 1, 3, Tab. 124. ForB. Br. Starf.
P- 209 ; in the European seas. Pentacta doliolum, Actinia doliolum PaLL.
Spic. Zool. Tab. x1. figs. 10—12. CuUv. R. Anim. éd. ¢l. Zooph. Pl. 20,
fig. 4. These species are called, from their external resemblance, Sea-
Cucumbers.

¢) Tentacles digitate or pinnate.
Dactylota BRANDT.
Sp. Pentacta pellucida, Holoth. pellucida, Zool. dan. Tab. 135, fig. 1.

(Note.—Here also is to be referred the genus Ocnus ForBES, Brit. Starf.
P. 329.)

1 Neue Holothuriengattungen in ERIOHBON'S Archiv f. Naturgesch. 1846, s.
60—66.
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Oncinolabes Branpr. Body covered all over with recurved
hooklets. (Differs from Pentacta by defect of respiratory organs.)

Thyone OKEN, Mulleria FLEM. (not JAEG.) Feet equal, nume-
rous, scattered through the whole body. Body cylindrical.
a) Tentacles ramose, often wunequal (Phylloporus GRUBE, Anaperus
TroscH., Orcula TROSCH.)

Sp. Thyone papillosa, Hol. papillosa, Zool. dan. Tab. 108, fig. 5, Fors. Brit.
Starf. p. 233 ; in the North Sea, &c.

B) Tentacles peltate (Sporadipus BRANDT).
8p. Sporadipus Ualanensis Br. &c.

Holothuria nob. (Species of genus Holothuria 1..) Feet of two-
fold structure and figure, some cylindrical, dilated at the tip,
usually occurring in the abdomen only, others situated on the back,
not dilated at the tip, emerging from warts on the back. Body
cylindrical, or flattened in the abdomen.

a) Tentacles peltate or umbellate usually 20 (Stickopus BR., Diploperi-
deris Br., Holothuria BR., Bohadschia JAEG., Mulleria JarG., Trepang
JaEa.)

Sp. Holothuria tubulosa, Fistularia tubulosa LaM.; Holothuria tremula GMEL.,
Cuv., BouapscH de quibusd. Animal. marin. 1761, Tab. vi., TIEDEMANN
Anat. Tab. 1., Cuv. R. Ani. éd. ill. Zooph. PL. 20, fig. 3 ; one of the largest
of the species in the Mediterranean. Twenty tentacles, placed alternately
in two circles, surround the mouth. Holoth. aryus, Bohadschia argus
JAEGER de Holoth. Tab. 11, fig. 1, on the coasts of Celebes and Timor.
Holoth. edulis, Trepang edulis JAEG., LEss. Cent. Zool. Pl 46, fig. 2,
GUERIN Iconogr. Zooph. Pl. 4, fig. 7; this species lives on the coral-reefs of
the Molucca, Philippine and Carolina islands, and is fished up in large
quantities with other species under the name of T'repang, to be dried and
smoked and prepared with condiments for the use of the Chinese and
Malays, who consider it an exceedingly nutritive and stimulating (aphro-
distacum) article.

b) Tentacles ramose.

Genera : Cladolabes BRANDT (tentacles 20), Colockhirus TRoscH.
(Tentacles ten, two smaller).

Psolus OKEN (in part). Feet equal, disposed on a ventral flat
disc, on the back none. Tentacles ramose.

Psolus JaEG., BR. Body attenuated backwards, covered with
skin rugose or scaly. Three rows of feet in the ventral disc.

Sp. Psolus phantapus, Holoth, phantapus L., Zool. dan. Tab. 112, Fors. Br.
Starf. p. 203, GUER. Iconogr. Zoopk. P1. Iv. fig. 1 ; in the North Sea.
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Cuvieria P¥roN. Body often convex, covered with calcareous
imbricated scales, plane beneath, beset with numerous feet.

Psolus squamatus MUELL, Zool. danic. Tab. X. fig. 1— 3, GUERIN Iconogr.
Zooph. Pl 4, fig. 2, &c.

OrpER II. Apoda.

Body covered with a coriaceous, sometimes soft, skin, destitute
of ambulacral feet.

Family V. Synaptine. Body cylindrical, elongate. A cal-
careous ring around the cesophagus. Mouth crowned with tentacles.

Most writers unite these animals with the Holothurie. But
beyond doubt they form a distinct family, of which, however, the
structure has been made known to us only in a single genus by the
investigations of QUATREFAGES.

Liosoma BrANDT. Tentacles peltate. Respiratory organs
arborescent.
8p. Liosoma Sitchaense BR.

Chirodota EscuscH. Tentacles digitate at the extremity.
(Respiratory organs?) Skin thickish. Body vermiform.

8p. Chirodota discolor, EscHsch. Zoologisher Atlas 11. folio, Berlin, 1829,
p- 12, Tab. x. fig. 2 ; Chirod. verrucosa ESCHSCH. ib. fig. 3, both from the
North-west coast of America ; these animals live in the sand and under
stones on the shore, in situations which are not quite dry at ebb-tide.
Here belongs also Holoth. purpurea LEss., Centur. Zool. PL. 52, fig. 2, and
Holothuria digitata MoNTAGU, Linn. Transact. X1. Tab. 1v. fig. 6. Accord-
ing to BRANDT there are situated on the tery small cylindrical bodies
divided at the extremity, which are subservient to respiration.

Synapta Escusch,, Tiedemannia LEUCK. Tentacles pinnatifid.
No arborescent respiratory organs. Skin very delicate, rough from
hooklets extremely minute, calcareous.

EscHsoHOLTZ named this genus (from swdwrrw, adnecto), on account of its
adhering to the skin by means of small hooklets, which he compares to the
appendages of the calyx of the Burdock (Arctium lappa). He found
Synapta mamillosa on the coast of Otaheiti, Zool. Atl. 1. Tab. x. fig. 1.
To this genus belongs also Holoth. oceanica LEBS. Centur. Zool. Pl. 35; Holoth.
radiosa, bid. PL 15; Pistularia vittata Forsk. Icon. Rer. Nat, Tab, XXXVII.
fig. 2, &. QUATREFAGES discovered a species in the sand at the Chausey
Isles, which, in my opinion, has much resemblance to the last-named species
of FORSEAL, and gave a detailed description of it. Mémoire sur le Synapte
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de Duvernoy (Synapta Duvernea), Ann. des Sc. Nat. 2e Série xvII. Zool.
Pp- 19—93, PL 3—5. Respiration is effected in the abdominal cavity,
into which the water passes by five apertures between the tentacles. The
hooklets, shaped like anchors, one-tenth millim. in length and less, are set
on oval eminences of the skin, which are visible under the microscope alone.
Other similar eminences are covered with cells which can evolve an
extremely fine thread (mettle-organ?). These animals appear to endure
wounding and extreme mutilation without being destroyed.

Note—Ought the genus Haplodactyla GRUBE to be placed here ?
Tentacles cylindrical, simple. The author of the genus says nothing
about feet. Five respiratory organs, laciniate, sub-arborescent. GRUBE
IL p. 42.

Molpadia Cuv. Body tending to cylindrical or sub-pentagonal,
coriaceous, attenuated backwards. Tentacles short, cylindrical,
simple. Mouth armed with an apparatus of calcareous particles.

Sp. Molopadia holothurioides Cuv. ; Molop. musculus R1880, Europ. mérid.
Tom. v. figs. 31, 32. Comp. Cuv. R. Ani.,, 11 p. 241, BLAINV. Man,
d'Actinol. p. 651.

Family VI. Sipunculucea. Body cylindrical, elongate. No
calcareous ring around the cesophagus. Mouth provided with
a retractile proboscis.

Sipunculus L. Body round, elongate, annulate. A papillated
retractile proboscis, with incised tentacular border or coronet of
simple tentacles surrounding the mouth. Anus a lateral aperture
of the body, situated towards the anterior part.

Sp. Sipunculus nudus L., Syrinz BoHADSCH, de quibusd. animal. marin.
Tab. viL. fig. 6, 7, ForBES Brit. Starf. p. 245, LEUCKART Breves animalium
guorundam Descriptiones, Heidelbergm, 1818, 4to. fig. 3, and especially
GRUBE in MURLLER'S Archiv. 1837, Tab. x. fig. 1 ; in the seas of Europe,
especially the Mediterranean. This animal can attain a length of more
than one foot, exclusive of the proboscis, which is usually retracted. It is
very contractile and sometimes shortens itself one-half. Longitudinal and
circular bundles of muscle, vigible through the skin, give it a latticed
appesrance. The intestinal canal is very long, making two bends back-
wards and forwards ; the last ascending portion is wound spirally round the
preceding piece. Two brown vesicles, connected with the propagation,
terminate with fine apertures before and by the side of the anus. The
nervous system presents two rings round the cesophagus, and a cord
running on the abdominal surface, that gives off numerous branches, and is
surrounded by a blood-vessel as by an envelope ; see KROEN in MUELLER'S
Archiv. 1839, 8. 348. From this species Lumbricus phalloides PaLL.
Spicileg. Zool. X. Tab. 1. f. 8, secems not to differ. Sipunculus edulis,
Lumbr. edulis PALL. 1b. fig. 7, is a speciee eaten by the Chinese,
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ForBES gives the name of Syrinz to the species which have a short
proboscis with an indented tentacular fold around the mouth, like Sipunc,
nudus. In other species the proboscis is longer, and there is a ring of
simple lancet-shaped tentacles round the mouth. Of these he forms his
genus Sipunculus, which appears to agree with Pkascolosoma LEUCK.

Sp. Phascol granulatum LEuck. L. . fig. 5, from the Mediterranean,
probably not different from A scosoma Blumenbachii, ibid. fig. 5 ; Sipunculus
capitatus RATHKE, Nov. Act. Acad. Leop. Car. xx. 1, Tab. vI. fig. 20, 31;
Sip. Bernhardus ForB. Brit. Starf. p. 351 ; it lives, like the Hermit Crab,
in the empty shells of Molluscs (Strombus pes pelecans, Littorina, Turritella,
Dentalium, &c.)

Priapulus LaM. Body cylindrical truncated posteriorly. Pro-
boscis retractile; no tentacles around the mouth. A branched
pyramidal appendage hanging from the posterior part.

Sp. Priapulus caudatus, Holothuria priapus L., Zool. danica, Tab. x0vI.
fig. 1, and oxxxv. fig. 3, FoRrBES Brit. Starf. p. 356. GUERIN Iconogr.
Zoophk. Pl s, fig. 1. It is supposed that the bundle of threads at the
extremity of the body serves for respiration. This singular animal lives in
the North Sea.

Bomellia RoLANDO. Body oval, contractile, with a long pro-
tensile proboscis, divided at the extremity into two laciniee. Anus
posterior, terminal.

See RorLANDO in Journ. de Physique, de Chim., & Hist. nat. &c. Tom.
xcv. Juillet, 1822, pp. 49, 59, av. fig. (from the Mém. de UAcad. de Turin,
Tom. XXVI. pp. 357, &c., Tab. x1v. xv.) The long proboscis was taken for
a tail by this writer, the anus described as mouth ; near thé anus two
trussed organs are situated (salivary organs according to RoLANDO), which
correspond to the arborescent respiratory organs of Holothurie. The
intestinal canal is narrow and long, with two loops and many undulations.

8p. Bonellia viridis 1. L. fig. 1, GUERIN Iconogr. Zoophk. Pl. 6, fig. 1 ; Bon.
Juliginosa. These two species were found by ROLANDO on the shore of
Sardinia

Thalassema Cuv. Body cylindrical contractile. Proboscis short,
with spoon-shaped appendage, or sulcated lacinia, undivided. Two
shining uncinate sets in the anterior part of the body, behind the
proboscis.

* Body smooth posteriorly. Thalassema GAERTNER.

8p. Thalassema Neptuni GAERTN., PALL,, Spicil. Zool. x. Tab. L. f. 6, GUERIN
Iconogr. Zooph. P\, 6, fig. 3, ForBES Brit. Starf. p. 259. (Here alsoseems
to belong the genus Ochetostoma LEUCK., Sp. Ocket. erythrogrammon, Atas
zu der Reise VON Ep. RupPELL, Neue wirbellose Thiere des rothen Meeres,
1828, Tab. n1. fig. 3, Holoth. eaouari LEss. Cent. Zool. and GUER. Iconogr.
Zooph. Pl 4, fig. 6.
VOL. 1. 11
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** Body armed posteriorly with zones of horny sete. Echiurus
Cuv. (Zchinurus).

Sp. Thalassema echiurus, Lumbricus echiurus PaLL., Misc. Zool. X. Tab. 1,
fig. 1—5, FoRBES, Brit. Starf. p. 263, GUER. Iconogr. Zooph. PL 6, fig. 3;
on the coasts of the North Sea ; this species is used by the fishermen for
bait ; it is flesh-coloured, here and there translucent blue and red; the
spines are shining and yellow, as far as they project from the body. The
orange-coloured intestinal canal is long, with many undulations and
vesicular expansions. There are two long, brown, somewhat tortuous,
cecal tubes near the anus, and four white vesicles at the anterior part
of the body, which belong to the procreative apparatus. The nervous
system consists of a thread running along the intestinal cavity. The skin
has much muscularity, so that when wounded it spirts out the contained
water like a fountain, and then the intestines are forced out.

### Body furnished anteriorly and posteriorly with zones of
sete ; with belly in the middle plane and in front of the anus
scutate. (Sete at the sides of the soute; anal tubule conical,
retractile.) Sternaspis Orro.

Sp. Thalassema scutatus RANZANI, Sternaspis thalassemoides OrTO, Nov.
Act. Acad. Leop. Carol. Tom. x. Tab. 50, GUERIN Iconogr. Zooph. PL. 6,
fig. 4, from the Adriatic. OTTO took the conical extremity incorrectly for
the mouth ; see the communication relative to the structure of this animal
by KROHN in MURLLER'S Arckiv. 1842, 8. 426. RANZANI, who described it
before OtToO, rightly distinguished the two extremities of the body, and also
figured the spoon-shaped proboscis, in which it resembles Echiurus. Opuscols
scientifice 1. Bologna, 1817, 4to. pp. 113—116, Tab. 1v. f. 10, 1I1.




CLASS V.
INTESTINAL WORMS (ENTO0ZO0A)..

By Intestinal Worms are understood worms that live in other ani-
mals, (not necessarily in their viscera). Though not more correctly
in point of language, they might, perhaps, be better named Internal
‘Worms, which would be a literal translation of the word Entozoa.
This class is by no means natural, for the animals included in it not
only differ remarkably from each other in external form, but also
in internal structure. The efforts that have been made hitherto to dis-
tribute the different orders and families of the Entozoa amongst the
different classes of invertebrate animals have not been satisfactory.
In this, as in 8o many other attempts to determine the affinities of
animals, a certain external resemblance has been mistaken for
correspondence of internal structure and of type of organisation, by
which alone true affinities can be established. An unprejudiced
inquirer will scarcely attach more value to a comparison of Echino-
rhynchus with Sipunculus, of Cysticercus with bladder-bearing
Acalephs, &c. than to a comparison of bats with birds. Consequently
we are compelled to retain the class Entozoa, however we acknow-

1 Compare on this class :

C. A. RuporpHI, Entozoorum sive Vermium intestinalium Historia naturalis, III.
Tomi, c. tab. 2n. Amsteledami, 1808—10, 8vo.

C. A. RupoLrH1, Entozoorum Synopsis, cui accedunt Mantissa duplex et indices
locupletissimi, c. tab. 1. @n. Berolini, 1819, 8vo.

DR. BREMBER, Ueber lebende Wiirmer im lebenden Menschen. Mit 1v. illum. Kupfert.
Wien, 1819, 4to.

BREMBERI Icones Helminth 1. Fasciculi. Vi , 1823, folio.

J. CLOQUET, Anatomie des Vers intestinaux Ascaride lombricoide et Echinorynque
géant. Avec 8 pl. Paris, 1824, 4to.

A. Vox NORDMANN, Mikrographische Beitrige zur Naturgeschichte der wirbellosen
Thiere. Istes Heft. Mit 10 Kupfertaf. Berlin, 1832, 4to.

F. DuiarDIN, Histoire naturelle des Helminthes ou vers intestinaux. Avec 12 pl.
Paris, 1845, 8vo.

Other important, more special works of MEHLIS, CREPLIN, LEUCKART, C. TH. VoN
SieBoLD, will be indicated further forward. See also the article Entozoa of OWEN in
Topp’s Cyclopeedia 11. pp. 110—144 (1837).

11—2
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ledge it to be unnatural. RuDOLPHI, to whose investigation this
part of Zoology is so greatly indebted, compares the class of the
intestinal worms to a Fauna, a collection of animals that live in a
certain region. Their country is the living body of other animals.
Recent observations have, however, taught us that some species in
the cycle of their developments, leave their country for a time. The
radial type, which we observed in the former classes, particularly
in the Polyps and Acalephs, is here wanting. All Entozoa approxi-
mate to the elongated form of the articulate worms, although in
some of them that form, on account of a bladder to which they are
affixed by their extremity, is not at first sight apparent. Special
respiratory organs are wanting. Some are entirely without sex,
and are propagated by gemmation; others are bisexual; in others
the sexes are distinct.

We must premise something as to the division of the Entozoa.
RupoLpHI adopts five principal sections, which had been already
distinguished by GOETZE and ZEDER before his time. The first is
that of Cystic worms (Cystica from xboris, a bladder). The body is
compressed or cylindrical, the posterior part of it passing into a
bladder; sometimes many such entozoa are fixed on one bladder.
The head has suckers, a circlet of hooks, or four proboscides armed
with hooks. No genital organs have been discovered; nor any
intestinal canal. [These have been shewn to be imperfectly deve-
loped T@nie.] The second division contains the Tape-worms
(Cestoidea, from xeorés, a girdle, a band, eldos, form). They have an
elongated, compressed or flat body that is mostly jointed. The head
has suckers; all the individuals are bisexual ; an intestinal canal is

_wanting. The third division is formed by the Suctorial Worms
(Trematodes, rpnuarédys, perforate). The body is soft, compressed
or roundish, and provided with one or more suctorial pores. The
intestinal canal has in general only one opening, and is usually
branched ; it lies in the tissue (parenchyma) of the body, not in a
free space. The genital organs of both sexes are united in the
same individual. The fourth division is that of the Thorn-headed
Worms (Acanthocephala, from &ravba, a thorn, and xepari, head);
they have a cylindrical, pouch-shaped body. The sexes are
distinct ; an intestinal canal is wanting. The fifth division includes
those intestinal worms which have an intestinal canal, with both
mouth and anus, suspended freely in the cavity of the body. The
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body is cylindrical. The sexes are distinct. They are named Thread-
worms or Round-worms (Nematoidea, from »ijua, a thread, and elos).
CuvVIiER makes a distinct order of this division, that of Intestinaux
cavitatres; all the renaining entozoa he unites in a second order
under the name of Intestinaux parenchymateux. OWEN has denoted
these two principal divisions of CUVIER by the names Sterelmintha
and Celelmintha'. In our compressed description of the structure
of the intestinal worms we shall avail ourselves of the names
which we have explained.

In the cystic worms, the tape and thorn-headed worms, there
is neither mouth nor intestinal canal; the nutriment is introduced
by absorption of the skin. In the thorn-headed worms two parts
are met with by the side of the sheath of the proboscis, usually of
a flattened form, and very small anteriorly. These parts, called
Lemnisci, are, according to RuDOLPHI, subservient to nutrition.
They contain, according to the description of Vox SIEBOLD, a finely
granular parenchyma, and are very vascular.

In the suctorial worms_ the intestinal canal commences with
an asophagus, more or less long, which, at its fore part (pharynx)
is surrounded by muscular walls. In those that have a sucker at
the anterior extremity of the body, the oral aperture is situated at
its bottom. The intestinal canal divides, below the asophagus, into
two branches, which have ceecal terminations backwards. In many
species these branches do not subdivide?; frequently they expand at
their termination. In other species these principal branches give off
other branches. This is ‘especially the case in the Liver-fluke of
sheep (Distoma hepaticum), where the branches divide to such a de-
gree that the whole canal has an arborescent appearance. The oral
aperture performs also the office of anus; at least the Distomes,
which are taken alive from the liver, and exposed to air or placed
in water, reject by the mouth, entirely or in part, the brown fluid
with which the intestinal canal was filled®. The genus Pentastoma
or Linguatula, differs from all the other suctorial worms in the

1 Topp’s Cyclopeedia 11. p. 111,

3 Asin Distoma perlatum NORDMANN, l. cit. Tab. 1x., Distoma rosaceum, tb. Tab.
vi., Diplostomata found in the vitreous humour of the eye of the Perch, 1b.
Tab. 11. 111., and in many others. See also MALJER Beitrige zur Anatomic der Entozoen.
Bonn, 1841, 4to.

3 Comp. E. MEHLIS Observationes anatomice de Distomate hepatico et lanceolato.
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structure of its intestinal canal as well as in other respects. On that
account CUVIER and OWEN have with propriety removed it from this
division in which RupoLpHI placed it. The intestinal canal lies in
a free cavity of the body, though covered by the coils of the oviduct,
and ends with a distinct anus!. The position and form of the canal
agrees with the same in the Round-worms; only in the cesophagus
is there some difference, since this tube in the Nematoidea runs
from the mouth at the anterior extremity of the body backwards in
the same plane with the intestinal canal, whilst in Pentastoma it
ascends obliquely because the mouth is situated on the abdominal
surface. In the Nematoidea the cesophagus is muscular, and in
many species wider at its termination. The intestinal canal that
succeeds it is straight, and its whole course continues nearly of the
same width. In Adscaris lumbricoides pedunculated pyriform vesicles
are found, which adhere to the internal surface of the integument,
and occupy the space between the skin and the intestinal canal.

A vascular system has been discovered in many entozoa.
[Amongst the Nematoidea BLANCHARD has described in Ascaris
megalocephala CLOQUET two longitudinal vessels lodged in each of
the lateral canals within the integument, which extend from one
extremity of the body to the other. At about the depth of one
third of the cesophagus, the two, supposed to be arteries, leave their
tubes to form an arch behind the cesophagus; on the arch a small
ampulla is seen which is supposed to supply the office of a heart.
The two arteries descend in the tubes throughout the whole length
of the body, and communicate with the two other longitudinal
vessels supposed to be veins?. In the tenia the longitudinal canals,
four or six in number, communicate by transverse branches, and
open in the last joint into a pulsatile vesicle, which expels their
contents in drops at intervals. In the suctorial worms the fine
vascular network, hitherto considered to be a circulating system,
has been shewn by VAN BENEDEN to be an appendage of the
tubular system, which terminates in a vesicle that opens externally
by a foramen caudale. The apparatus in the last two families of

1 See OWEN Transact. Zool. Soc. 1. 1835, PL 41, fig. 13 ; DIESING Ann. des Wiener
Museums, 1. 1836, Tab. 11. fig. 2 ; comp. Tab. I. fig. 20, of Pentastoma proboscideum.

3 BLANCHARD Ann. des Sc. nat. 3e Série, Zool. Vol. X1. pp. 146, 147, and CUVIER
R. Anim, édit. illus. Zooph. Pl. 26, fig. 1c.
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worms appears to be similar, and for the purpose of secretion; a
renal secretion, a8 VAN BENEDEN supposes’.] In the thorn-headed
worms there are two lateral canals situated beneath the skin that
run the whole length of the body.

We have already remarked that special respiratory organs are
wanting. So far as any action occurs between the air of the
medium in which these animals live and their nutrient fluid, it must
be effected by means of the skin. But Entozoa live, for the most
part, in situations where the atmosphere exists in a condition very
impure and unfit for respiration; or where no air at all can enter,
as in the liver, brain, kidney, &c. It is therefore probable that
they derive from the fluids absorbed from the animals in which they
live, the quantity of oxygen necessary for their life, and that they
experience the influence of this gas only mediately through the
animals in which they live 2.

With respect to propagation: no genital organs, as noticed
above, have been detected in Cystic worms. What many writers
have described as eggs in these worms are calcareous corpuscles
beneath the skin, which also occur in Tape-worms. Their multi-
plication is effected by gemmation. In Ceenurus there arise on the
bladder on which the worm, or that extremity of it that bears
the head, is seated, little buds which again develop other buds; in
Echinococcus new bladders are formed within the parent bladder,
like cells within cells, in which young Echinococct are developed
that continue hanging by a thread for a time, after the containing
envel