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THIRD GRAND DIVISION

Or THE

ANIMAL KINGDOM.

THE ARTICULATED ANIMALS.

TH1s third general form is altogether as characteristic as
that of the vertebrated animals; the skeleton is not interior,
as in the latter, but it is not reduced to a nullity, as in the mol-
lusca. The articulated rings which surround the body, and
frequently the limbs too, supply its place; and as they are
almost always sufficiently hard, they can afford all the neces-
sary points of support for locomotion ; so that we find in this
division, as in the vertebrated, the different movements of
walking, running, leaping, swimming, and flying. It is only
the families destitute of feet, or whose feet have only soft and
membranaceons articulations, which are confined to the move-
ment of reptation. This external position of the hard parts,
and that of the muscles in their interior, reduce each articu-
lation to the form of a case, and allow it only two kinds of
motion. When it is attached to the neighbouring articulation
by a firm juncture, which happens in the limbs, itis fixed there
by two points, and can never move, only by ginglymas, that is
10 say, on a single plane, which requires more numercus ast;-
VOL. XI11. B



2 ARTICULATED ANIMALS.

culations to produce the same variety of motion. From this
also results a greater loss of force in the muscles, and conse-
quently more general weakness in each animal, in proportion
" to its size.

But the joints which compose the body have not always
this sort of articulation: they are most usually united merely
by flexible membranes, or emboxed one within the other;
and then their motions are more varied, but do not possess
the same force.

The system of organs on which the articulated animals are
most similar to each other, is that of the nerves.

Their brain, situated on the cesophagus, and furnishing
nerves to the parts which adhere to the head, is very small.
Two cords, whith embrace the cesophagus, are continued
along the belly, uniting, from space to space, into double
knots or ganglia, from which proceed the nerves of the body
and of the limbs. Each of these ganglia performs the
functions of a brain, for the surrounding parts, and suffices to
preserve their sensibility for a certain time, when the animal
has been divided. If we add to this, that the jaws of these
animals, when they have any, are always lateral, and move
from without to within, and not from top to bottom, and that
there has not yet been discovered in any of them a distinet
organ of smell, we shall have pretty nearly expressed all that
may be said of them in general. But the existence of the
organs of hearing; the existence, number, and form of those
of sight; the product, and the mode of generation *; the nature
of respiration; the existence of the organs of circulation; and
even the colour of the blood, present great variations, which
it will be necessary to study in the different sub-divisions.

* A remarkable discovery on this subject is that of M. Herold, that in
the egg of the crustacea and arachnida, the vitellus communicates with the
interior by the back. See his dissertation on the egg of spiders, Marburyg,
1824, and that of M. Rathke on the egg of the Astaci, Leipzig, 1829.



ARTICULATED ANIMALS. 3

Distribution of the Articulated Animals into Four Classes.

THE articulated animals, whose inter-relations are equally
numerous and varied, nevertheless present themselves under
four principal forms, whether internal or external.

The ANNELIDA, or RED-BLOODED WORMS, constitute
the first. Their blood, generally of a red colour, like that
of vertebrated animals, circulates in a double and closed sys-
tem of arteries and veins, which has sometimes one or many
hearts or fleshy ventricles, sufficiently marked. They respire
by organs which are sometimes developed externally, and
sometimes remain at the surface of the skin, or sink into its
interior. Their body, more or less elongated, is always divided
into numerous rings, the first of which, named the head, is
scarcely different from the others, except in the presence of the
mouth, and the principal organs of sensation. Many have
their gills uniformly distributed along their body or its middle;
others, which generally inhabit tubes, have them all at the an-
terior part. Those animals never have articulated feet, but
the greater number, instead of feet, have seie, or bundles of
stiff and moveable hairs. They are generally hermaphrodites,
and some of them have need of a reciprocal intercourse.
The organs of their mouth consist sometimes of jaws, more or
less strong, sometimes of a simple tube ; those of the external
senses, of fleshy tentacula, and sometimes articulated ; and of
some blackish points, which have been regarded as eyes, but
which do not exist in all the species.

The CRUSTACEA constitute the second form or class of
articulated animals. They have articulated, and more or less
complicated limbs, attached to the sides of the body; their
blood is white: it circulates by means of a fleshy ventricle,
placed in the back, which receives it from the gills, situated
on the sides of the body, or under its posterior part, and

B2




4 ARTICULATED ANIMALS.

whither it returns by a ventral canal, which is sometimes
double. In the final species, the heart, or dorsal ventricle,
is itself elongated, like a canal. All these animals have an-
tenne, or articulated filaments, attached to the fore-part of the
head, generally four in number, many transverse jaws, and two
compound eyes. It is only in some few species that a dis-
tinct ear is to be found.

The third class of articulated animals is that of the ARACH-
NIDA, which, like a great number of crustacea, have the head
and thorax united in a single piece, with articulated limbs on
each side, but the principal viscera are enclosed in an abdo-
men, attached to the hinder part of this thorax. Their mouth
is armed with jaws, and the head provided with simple eyes,
varying in number ; but they never have any antennz. Their
circulation is performed by a dorsal vessel, which sends
forth arterial branches, and receives venous ones from
them ; but their mode of respiration varies, some of them
baving true pulmonary organs at the sides of the abdo-
men, and others receiving the air through trachez, like
the insects. Both, however, have lateral apertures—true
stigmalta.

The INsECTS are the fourth class of articulated animals,
and at the same time the most numerous of the whole animal
kingdom. Some genera excepted, such as the Myriapoda,
where the body is divided into a great number of nearly equal
articulations, the insects have it divided into three parts; the
head provided with antenne, eyes, and mouth; the thorax, or
corslet, to which the feet are attached, and wings, where there
are any; and the abdomen, which is suspended behind the
thorax, and encloses the principal viscera. The insects which
have wings do not receive them until a certain age, and often
pass through two forms, more or less different, before arriving
at the perfect state of the winged insect. In all their states
they breathe by trachem, that is, by elastic vessels which re-



ARTICULATED ANIMALS. 5

ceive the air through stigmata, pierced on the sides, and dis-
tribute it, by infinite ramifications, into all parts of the body.
There is but a vestige of a heart, which is a vessel attached
along the back; it undergoes alternate conmtraction, but no
branches to it have been discovered, so that we must believe
that the nutrition of the parts takes place by imbibition. It
is probably this sort of nutrition which has necessitated the
sort of respiration proper to insects, because the nutritive
fluid not being contained in vessels *, and not capable of being
directed to circumscribed pulmonary organs, in search of air,
it was necessary that the air should be spread through the
whole body, to reach the fluid. This is also the reason why
insects have no secretory glands, but only long spongy vessels,
which appear to absorb, by their great surface, in the
mass of nutritive fluid, the proper juices which they should
produce 1.

The insects vary infinitely in the forms of their organs of
the mouth and of digestion, as well as in their industry and
mode of living. Their sexes are always separate.

The crustacea and arachnida were for a long time united
with the insects under one common name, and they resemble
them in many respects, both in external form, and in the dis-
position of the organs of motion, of sensation, and even of
manducation.

¢ M. Carus has recognized some regular movements in the fluid which
fills the body of the larvee of certain insects; but these movements do not
take place in a close system of vessels, as in the superior animals, See his
treatise, intitled, *“ Discovery of a Simple Circulation of the Blood,” &c.,
in German, Leipzig, 1827, 4to.

4 See on this subject, my Memoir on the nutrition of insects, printed in
1799, in the M. de la Soc. d’Hist. Nat., &c. Paris, Baudouin. An. vii.
4to. p. 32.



FIRST CLASS OF ARTICULATED ANIMALS.

THE ANNELIDA®,

ARE the only invertebrated animals with red blood ; it circu-
lates in a double system of complicated vessels t.

Their nervous system consists in a double knotted cord, like
that of the insects.

Their body is soft, more or less elongated, and often formed
into a very considerable number of segments, or at least of
transverse folds.

Almost all of them live in the water (the earth-worms or
lumbrici excepted); many bury themselves in holes in the
bottom, or form tubes there with the ooze, or other sub-

stances, or even exude a calcareous matter, which produces a
sort of tubular shell.

* T established this class, distinguishing it by the colour of its blood
and by other attributes, in a memoir read at the Institute in 1802. See
Baullet. des Sc. Messidor. An. X. where I have principally described the
organs of circulation. M. Lamarck adopted, and named it Annelida, in
the extract from his course of Zoology, 1812. Bruguires had previously
joined it to the order of intestinal worms; and Linnseus, more anciently
still, had placed a part of it among the mollusca, and another with the in-
testinal worms.

4 It has been asserted, that the Aphrodite had not red blood. I think
that I have observed the contrary in the ApArodita Squamata.



CLASS ANNELIDA. 7

Division of the Annelida into Three Orders.

THIS not very numerous class, presents in its respiratory
organs, the bases of satisfactory divisions.

Some have gills in the form of plumes, or arbuscule, at-
tached to the head, or to the anterior part of the body. Almost
all of them inhabit tubes. These we call TuUBICOLE.

Others have on the middle part of the body, or along the
sides, gills in the form of trees, tufis, laminz, or tubercles, in
which the vessels ramify. Most of them live in the mud or
ooze, or swim in the sea. The smaller number have tubes.
We name them DORSIBRANCHIA.

Others, in fine, have no apparent gills, and respire, either
by the surface of the skin, or as some believe, through internal
cavities. Most of them live freely in water or mud; some
only in humid earth. We call them ABRANCHIA.

The genera of the first two orders have all stiff hairs, or
bristles, and of a metallic colour, issuing from their sides,
sometimes simple, sometimes in bundles, and supplying the
place of feet. But in the third order there are some genera
destitute of such support *.

The special study which M. Savigny has devoted to those
feet, or organs of locomotion, has caused him to distinguish,
1. The foot itself, or the tubercle which supports the bristles:
sometimes there is but one to each ring; sometimes there are
two, one above the other ; this is what is named simple or
double oar. 2. The bristles which compose a bundle for

® M. Savigny has proposed a division of Annelida, according to their

having bristles for locomotion or not; these last being reduced to the

leeches. M. de Blainville, who has adopted this idea, makes of the An-

selida which have bristles his class of Enfomozoa chetopoda, and of those

which have none, that of Entomozoa apoda; but (what M. Savigny did

not do) he intermingles, among the apoda, several of the intestinal worms.
13



8 CLASS ANNELIDA.

each oar, and vary much in form and consistence, sometimes
forming true spines, sometimes fine and flexible hairs, often
denticulated, barbed, &c.* 8. The cirri, or fleshy filaments
adherent either above or beneath the feet.

As to their organs of the senses, the annelida of the first two
orders, have generally, at the head, tentacula, or filaments, to
which, notwithstanding their fleshy consistence, some moderns
give the name of antenn®, and many genera of the second
and third have black and shining points, which, with some
reason, have been regarded as eyes. The organization of
their mouth varies greatly.

® See, on this subject, the memoirs of M. Savigny, on the invertebrated
snimals; and those of MM. Audouin, and Milne Edwards, on the
dnnelida.



FIRST ORDER OF ANNELIDA.

THE TUBICOLAXE *.

SoME form a calcareous homogeneous tube, resulting probably
from their transudation, like the shell of the mollusca, to which,
however, they do not adhere by muscles. Others construct it
by agglutinating grains of sand, fragments of shells, and par-
ticles of mud, by means of a membrane, which is doubtless
also transuded. There are some, in fine, whose tube is almost
entirely membranous, or horny. To the first of these belong,

SERPULA, Lin.,

Whose calcareous tubes cover, by twisting round them, stones,
shells, and all submarines bodies. The section of these tubes
is sometimes round, and sometimes angular, according to the
species.

The body of the animal is composed of a great number of
segments. Its anterior part is spread into a disc, armed on
each side with several parcels of coarse hairs, and on each

¢ M. Savigny, joining the Arenicole to this order, changes the name
into Serpulacee. M. de Lamarck, adopting the same arrangement,
changes the name Serpulaces into Sedentaria. My genera of Tubicole are
M. Savigny’s family of Amphitrite. With M. de Lamarck, they compose
those of Amphitritea and Serpulacea. With them, M. de Blainville forms
his order of Entomozoa chetopoda heterocrisina; but contrary to his own
definition he bas introduced there Spio and Polydorus.
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side of its mouth is a plume of gills in the form of a fan, usually
tinted with lively colours. At the base of each plume is a fleshy
filament, one of which, either on the right side, or the left,
indifferently, is always elongated, or dilated at its extremity,
into a disc, variously configurated, which serves as an oper-
culum, and closes the aperture of the tube, when the animal
bas retired into it *.

The common species Serpula contortuplicata +, Ell.
Corall. xxxviii. 2., has round tubes twisted, and three lines
in diameter. Its operculum is funnel-shaped, and its gills
often of a fine red, or varied with yellow, or violet. It speedily
covers with its tubes, vases, and other objects, thrown into
the sea.

‘We have, on our coasts, a smaller species, with a claviform
operculum, armed with two or three small points. (Serp. ver-
micularis, Gm.) Mill, Zool. Dan. Ixxxvi. 7. 9. &c. The
gills are sometimes blue. Nothing is more agreeable to see
than a group of these serpulee, when they are well expanded.

In others, the operculum is flat, and bristled with more
numerous points I.

There is one in the Antilles (Serpula gigantea, Pall.
Miscell. x. 2. 10.) which sojourns among the madrepores,
and whose tube is often surrounded by their masses. Its gills
are spirally rolled when they re-enter the tube, and its oper-
culum i8 armed with two small, branching horns, like the
antlers of a deer §.

* The most common Serpula having this disc in the form of a funnel,
naturalists have taken it for a proboscis, but it is not pierced, and the other
species have it more or less claviform.

4 Itisthe same animal as the Amphitrite penicilius, Gm. or Proboscidea,
Brug. Probosci-plectanas, Fab. Column. Aquat., ¢. xi. p. 22.

1 These are the Galeolaria, Lam. An operculum is visible on them,
Berl., Schr. IX. iii. 6.

§ The same as Terebella bicornis, Abildg., Berl., Schr., IX, iii. 4. Seb.



1 Sapula  contortuplicala. 4 Operculum of Serp. bicornis
2 Jube of Sapula costalis. 5 Sabella protula.

3 Operculum o Serp. stellala. 6 Spirerbis nautiloides.

Londen. Publicked: by Whiltaoer £ (' Ave. Mana Lane 1832.
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ORDER TUBICOLZE. 11

M. de Lamarck distinguishes:

SpirorBI8s, Lam., in which the branchial threads are
much less numerous, three or four on each side ; their tube is
a tolerably regular spiral, and t.h.ey are usually very small *.

SABELLA, Cwp.,+

Have the same kind of body, and the same fan-like gills as
the Serpulz. But the two fleshy filaments adherent to the
gills both terminate in a point, and form no operculum; they
are sometimes even entirely wanting. Their tube most fre-

quently appears composed of grains of clay, or very fine mud,
and is rarely calcareous.

The known species are pretty large, and their branchial
plumes are delicate and brilliant in the extreme.

Some of them, like the Serpule, have a membranous disc on
the anterior portion of the back, through which pass the first
pairs of bundles of hairs. Their branchial combs are spirally
convoluted, and their tentacula are reduced to slight
folds 1.

IIL. xvi. 7, and the Acfinia or Animalflower, Hom. Lect. on Comp.
Anst. IL. pl. 1.  On this spiral convolution of the gills, M. Savigny esta-
blishes his subdivision of Serpule Cymospire, of which M. de Blainville
hae since made a genus. Add. 7 Stellata, Gm. Abildg., loc. cit., f. 5. re-
markable for an operculum formed of three plates strung together.

* Serpula Spirillum. Pall. nov. act. Petrop. V. pL.V. {. 21. Serp. Spirorbis.
Mull. Zool. Dan. III. Ixxxvi. 1—6.

4+ This name of Sabells designates in Linnsus and Gmelin various
snimals with factitious, and not transuded tubes. We confine it to those
which resemble each other in their proper characters. M. Savigny has
employed it as we have, with the exception of our first division, which he
places among his Serpulze. M. de Lamarck calls our Sabellse, Amphitritze.

3 M. Savigny leaves this division among the Serpule, and makes of it
his Serpule Spiramelle, of which M. de Blainville has since made his genus
Spiramella.
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The Mediterranean possesses a fine and _large species,
with a calcareous tube, like that of the Serpul®, with orange
gills, &c. Sabella protula, Nob., or Protula Rudolphii
Risso *.

In others, there is no membranous disc in front; their
branchial combs form two equal spirals +.

There are sometimes two ranges of filaments on each comb }.

In others again, one of the two combs only is thus formed ;
the other, which is smaller, envelopes the base of the first,
Sabella unispira, Cuv. ; Spirographis Spallanzanii. Viviani.
Phosph. Mar. pl. IV.and V. §

There are some whose gills only form round the mouth a
simple funnel, but with numerous filaments, crowded, and
strongly ciliated on the internal surface. Their hairy feet
are almost imperceptible ; Sadella villosa, Cuv. New species.

Some, in fine, have been described, which have but six
filaments, arranged like a star, Tubularia Fabricia, Gm.
Fabr. Greeul. p. 450 ; it is the genus Fabricia, of Blainville.

TEREBELLA, Cuv.,

Inhabit, like most of the Sabell®, a factitious tube ; but it is
composed of grains of sand and fragments of shells. More-

® The existence of this magnificent species, and the calcareous nature of
its tube, are incontestible, notwithstanding the doubt expressed. Dict.
des Sc. nat. lvii. p. 433, note. The Sabella bispiralis (Amphritrite volu-
tacornis, Trans. Linn. VII. vii.) differs very little from it-3 I dare not
affirm that it is the same as Seb. 1. xxix. 1. erroneously cited by Gmelin
and Pallas, under Serpula gigantea, for this figure exhibits no disc.

4+ These are the simple Sabelle of Savigny. Amphitrite reniformis,
Mull. Ven. xiv. or Tubularia penicillus, id. Zool. Ixxxix. 1. 2. or Terebella
reniformis, Gmn. ; Amphitrite infundibulum, Montag., Lin. Trans., IX. viii. ;
Amph. vesiculosa, id. ib. XI. v.

1 These are the Sabelle Astarte, Sav., such as Sabella grandis, Cuv., or
Indica, Sav.; Tubularia magnifica, Shaw, Linn., Trans. V. ix,

§ These are the Sabelle Spirographice of Savigny.
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over, their body. has much fewer rings, and their head is dif-
ferently ornamented. Numerous filiform tentacula, capable
of considerable extension, surround the mouth; and on the
neck are gills in the form of arbuscula, and not fan-shaped.’

Linneeus, in his twelfth edition, had given this name to an
animal described by Kaehler, and which might belong to this
genus, because it was supposed that it pierces stones. M. de
Lamarck has employed this name, (An. sans Vert. p. 824.)
for a Nereis,and for a Spio. The Terebelle of Gmelin, com-
prehend Amphinome, Nereides, Serpule, &c. At the present
day, MM. Savigny, Montagu, Lamarck, and Blainville, em-
ploy this name as I do, and as I had proposed, Dict. des Sc.
Nat. ii. p. 79.

We have several of them on our coasts, a long time com-
prehended under the name of Terebella Conchilega, Gm.
Pall. Miscell. ix.. 14—22, and for the most part remarkable
for tubes formed of thick fragments of shells, and the edges of
their aperture elongated into several small branches formed of
the same fragments, and serving to lodge the tentacula.

The greater number have three pairs of gills, which in those
whose tube has branches, issue through a hole destined for
that purpose.

These are the simple terebellz of M. Savigny, such as Tereb.
meduse. Sav., Eg., Annal.,, L. f. 8; Ter. cirrhata, Gm. Mull,,
Ver. xv.; Ter. gigantea, Montagu., Linn., Trans. XIL. ii.;
T. Nebulosa, 1d. Ibid. 12. 2. ; T. constrictor, 1d. Ibid. 18. 1.;
T. venusta., ibid. 2. ; he also names a T. cirrhata, ibid. xii. 1.,
but which does not appear to be the same as that of Muller.
Add T. variabilis, Risso, &c.

N.B. M. Savigny has two other divisions of Terebelle, his
T. Phyzelle, which have but two pairs of gills; and his 7.
Idalie, which have but one. Among these last would come
Amphitrite cristata, Mull., Zool., Dan., LXX. i. 4.; Amph.
ventricosa, Bosc. Vers, 1. vi. 4—8.
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AMPHITRITE, Cuv.,

Are easily recognized by bristles of & golden colour, arranged
like combs, or a crown, in one or more rows, on the anterior
part of the head, where they probably serve as a defence, or,
perhaps, as a means of crawling, or gathering the materials for
their tube. Around the mouth are very numerous tentacula,
and on the commencement of the back, on each side, gills in
the form of combs.

This genus, such as it is in Muller, Bruguiéres, Gmelin,
and Lamarck, also comprehends the Zerebelle and Sabelle.
I reduced it, in 1804, to its present limits. (Dict. des Sc.
Nat. ii. p. 78,) Since then, M. de Lamarck has changed my
divisions into genera, his Pectinarie and Sabellarie, which
M. Savigny calls Amphictene and Hermelle. The name
Amphitrite has been transferred by M. de Lamarck, to my
Sabelle. M. Savigny, on the contrary, makes it the name of
a family.

Some of them compose light tubes, in the form of regular
cones, which they carry along with them. Their gold-
coloured bristles form two combs, whose teeth are directed
downwards. Their very ample and multifold intestine is
usually filled with sand.

These are the Pectinarie, Lam.; the Amphiciene of
Savigny: the Chrysodontes of Aken; and the Cistene of
Leach. This perpetual changing of names—and in the pre-
sent case there was not even the pretext of a change of limits
in the group—will end by rendering the study of nomenclature
much more difficult than that of facts.

On our coasts, we have, of this division, Amphitrite auri-
coma Belgica, Gm., Pall., Miscell. ix. 3—5, whose tube, two
inches long, is formed of small round grains of divers colours.
It is the same as the Sabella Belgica, Gm., Klein., tab. i. 5.
Echinod. xxxiii. A. B., and as Amph. auricoma, Mull,,
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Zool., Dan. xxvi., of which Bruguiéres has made his Amphi-
trite dorée.

The South Sea produces a larger species, Amphiirite auri-
coma Capensis, Pall., Miscel. ix. 1, 2, whose tube, thin and
polished, has the appearance of being transversely fibrous,
and formed of some dried, soft and stringy substance. Ttis
the same as Sabelle chrysodon, Gm., Bergius Mem. de
Stockh. 1765, ix. 1, 3.; as Sabella capensis, Id. Stat , Mull.,
Nat. Syst. VI. xix. 67, which is only a copy of Bergius; as
Sabella Indica, Abildgaart., Berl., Schr. IX, iv. See, also
Mart, Slabber., Mem. de Flessing. I. ii. 1—38.

Other Amphitritze inhabit factitious tubes, fixed to submarine
bodies. Their gilded bristles form on their heads many con-
centric crowns, from which results an operculum, which closes
their tube when they contract themselves in it, and the two
parts of which may be separated. They have a cirrus to
each foot. Their body is terminated behind by a tube bent
towards the head, without doubt to emit the excrements. I
have found a muscular gizzard in them. They are the
Sabellarie of Lamarck, and the Hermelle of Savigny.

Such is the species found along our coasts, Sabella alveo-
lata, Gm., Tubipora arenosa, Linn. Ed. xii. Ellis. Corall.
xxxvi., in which the tubes, united to each other in a com-
pact mass, exhibit their orifices, pretty regularly arranged,
somewhat like the cells of bees.

N.B. 1t is here, perhaps, that the Amphitrite plumosa of
Fab., Faun,, Green. p. 288 ;and Mull., Zool., Dan. xc., ought
to come. But the descriptions are so obscure, and agree so
little together, that I dare not place it. M. de Blainville
makes of it his genus Pherusa.

Another, Amph. ostrearia, Cuv., establishes its tubes on
the shells of oysters, and is said to injure their propagation
very much.

I suspect that it is to this order that we must refer,—
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SYpPHOSTOMA, Otto,

Which have at each articulation, superiorly, a bundle of fine
hairs, inferiorly, a simple seta, or bristle, and at the an-
terior extremity two parcels of strong and gilded bristles.
Under these bristles is the mouth, preceded by a sucker, sur-
rounded with many soft filaments, which may perhaps be
gills, and accompanied by two fleshy tentacula. The knotted
medullary cord is observable through the skin of the belly.
They live embedded in mud.—Séiphostoma diplochaites,Otto;
Siph. uncinata, Aud. et Edw. Littoral. de la France, Annél.
pl. ix. fig. 1.
Hitherto has always been placed in this vicinity—

DENTALIUM,

Which have a shell like an elongated cone, arched, open at
the two ends, and which has been compared to an elephant’s
. tusk in miniature, But the recent observations of M.

Savigny, and especially of M. Deshayes, render this classifi-
' cation very doubtful. See “ Monographie du Genre Dentale,
Mem. de la Soc. d’Hist. Nat. de Paris,” t. ii. p. 821.

This animal does not appear to have any sensible articula-
tion, nor lateral sete ; but it has a membranous tube in front,
in the interior of which is a sort of foot, or fleshy and conical
operculum, which closes its orifice. On the base of this foot
is a small and flatted head, and gills in the form of plumes,
and visible in the nape. If the operculum remind us of the
foot of the vermete and siliguarie, which have been placed
among the mollusca, the gills strongly remind us of those of
the Ampbhitritee and Terebellee. Ulterior observations on their
anatomy, and principally on their nervous and vascular sys-
tem, will resolve this problem.

Some of these have the shell angular, or longitudinally
striated.—Dent. Elephantinum, Martini; 1. i. 5. A.; D.
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aprinum, ib. 4. A. ; D. striatulum, ib. 5. B.; D. arcuatum,
Gualt. x. G. ; D. sexangulum. Dent. dentalis, Rumph. Mus.
xNi. 6 ; D. Fasciatum Martini, Conch. i. 1. 3. B.; D. rectum,
Gualt. x. H., &c.

Others have round shells: Dent. entalis, Martini, L., i. 1, 2,
&c.

SECOND ORDER OF ANNELIDA.

THE DORSIBRANCHIA,

HAVE their organs, especially their gills, distributed pretty
equally along their whole body, or at least along its middle
portion.

We shall place at the head of the order, the genera whose
gills are the most developed.

ARENICOLA, Lam.,

Have gills in the form of arbuscula, on the rings of the
middle part of their body only; their mouth is a fleshy
proboscis, more or less dilatable, and neither teeth nor tenta-
cula, nor eyes are visible. The posterior extremity is not
only destitute of gills, but also of the parcels of silky hairs,
which furnish the rest of the body. No cirrbus exists to any
ring of the body.

M. Savigny bas made of this genus, a family which he names -
Thelethusa, and which has been adopted by his successors.

The known species, Aren. piscatorum, Lam., Lumbricus
marinus, L. Pall. Nov. Act. Petrap. II. i., is very common on
the sand on the sea-shore, where the fishermen go in search
ofit with spades, to use it as a bait. It is about a foot long,
of a reddish colour, and diffuses, when it is touched, an
abundant yellowish fluid. TIthas thirteen pairs of gills. Add.

YOL. X1II. ¢
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Arenscol. clavata. Ranzani. dec. i. p. 6. pl. i. f. 1. ; if indeed
it be a distinct species.

AMPHINOME, Brug.,

Have on each of the rings of the body a pair of gills, in the
form of a tuft or plume, more or less complicated, and to each
of their feet two packets of separate bristles, and two cirrhi.
Their proboscis has no jaws.

This genus has been justly withdrawn by Bruguiéres from
the Aphrodite of Pallas, and the Terebelle of Gm. With M.
de Savigny it is the type of a family, which he names Amph:-
nome, also adopted by his successors.

M. Savigny divides them into

CHLOEIA, Sav., which have five tentacula to the head,
and the gills in the form of a tripinnate leaf,

TheIndian Ocean produces one of them, the Amphinome che-
velue, Brug. ; Terebella flava, Gm., Pall., Miscel,, viii. 7—11.,
extremely remarkable for its long bundles of lemon-coloured
bristles, and the beautiful purple plumes of its gills. Its form
is broad and depressed ; it has a vertical crest on the snout.

And into

PLEIONE, Sav AMPHINOME, Blainv., which, with the
same tentacula, have gills in the form of tufts. They are also
of the Indian seas, and there are some very large ; Terebella
carunculata, Gm. ; Aphr. car. Pall., Miscell. viii. 12,18 ; Ter.
rostrata, ib. 14—18 ; Ter. complanata, ibid. 19—26 ; Pleione
alcyonia, Sav., Eg. Annel. ii. f. 8.

He adds here, EUPHROSYNE, Sav., which have but a
single tentaculum in the head, and whose tree-like gills are
very much developed and complicated, Euphrosyne laureata,
I1d., ibid. . 1; E. mirtosa, id. ib. 2.

N.B. It is also near Amphinome that the genus ARI1S-
TENIA should come, Sav., Eg. Annel. pl. ii. f. 4; but it is
only established on a mutilated individual.
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MM. Andouin and Edwards approximate to the amphi-
nomz, HIPPONOE, which have no caruncle, and but a single
bundle of bristles, and a single cirrhus to each foot.

There is a species belonging to Port Jackson, Hipponde
Gasdichaudii, Ann. des Sc. Nat. t. xviii. pL vi.

EuNiIcE, Cuv.,

Have also gills in the form of plumes, but their proboscis is
powerfully armed with three pairs of corneous jaws differently
formed. YEach of their feet has two cirrhi, and a bundle of
bristles. Their head has five tentacula above the mouth, and
two at the nape. In some species only there are two small
eyes.

Euniceis the name of a nereis in Apollodorus. M. Savigny
makes it the name of a family, and gives to the genus the
name of LEODICE; M. de Blainville has changed these
names, first into Branchionereis, and then into Nereidon.

The sea of the Antilles possesses one species of more than
four feet long, Eun. gigantea, Cuv., which is the largest of
the known annelida.

There are several on our coasts less considerable in size ;
such as Nereis Norwegica, Gm., Mull,, Zool. Dan. 1. xxix.1;
N. pinnala, ib. 2 ; N, Cuprea, Bosc., vers. L. v. 1. ; Leodice
Gallica, and L. Hispanica, Sav; Leod. antennata, Sav.
Annel. pl. iii. fig. 1—4 ; Eun. karassii. ib. fig. 5—11.

M. Savigny distinguishes from them, under the name of
MARPHISE, species otherwise very similar, but which want
the two tentacula in the nape. Their upper cirrbus is very
short ; Ner. sanguinea, Montag., Linn. Trans. xl. pl. iii.

A species at least closely allied, N. Tubicola, Mull., Zool.
Dan. I. xviii. 1-—35, inhabits a corneous tube,

It is probably near Eunice that should come the Nereis
crassa, Mull., Vers., pl. xii., which M. de Blainville, without
having seen it, proposes to refer to the genus ETEONE of M.

c2
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Savigny, which nevertheless would appear to have gills al-
together different. '

After these genera with complicated gills, we may place
those in which they are reduced to simple lamin®, or even
to slight tubercles, or, in fine, in which the cirrhi alone
supply their place.

There are some which still are related to Eunice by the
strong armature of their proboscis, and by their antenne being
of odd numbers.

Suach are,

LYSIDICE, Sav., which with jaws similar to those of
Eunice, or even more numerous, and often of odd numbers,
have but three tentacula, and some cirrhi for gills, Lysidice
Valentina, Sav.; L. Olympia, id.; L. galatine, id., Eg.
Annel. p. 53.

‘AGLAURA, Sap., have also numerous jaws, and of odd
numbers, as seven, nine, &c.; but they want tentacula, or
have them altogether concealed. Their gills are also reduced
to the cirrhi.

I unite the AGLAURZE and the (ENONZE of Savigny; and
even certain species without tentacula, which MM. Audouin
and Milne Edwards leave in the Lysidice, Ag. fulgide, Eg.
Annel. v. 2 ; Enone lucida, ib. f. 3.

NEREI1Ss, (proper) Cuv., LYCORIS, Sav., have tentacula of
even numbers, attached to the sides of the base of the head,
and a little further forwards, two others, biarticulate, between
which are two simple ones. They have but one pair of jaws
in their proboscis; their gills only form small laminse, over
which is spread a net-work of vessels. There are, besides,
to each foot two tubercles, two bundles of bristles, a cirthus
above, and another below.

We have a tolerable number of them on our coasts, Nereis
versicolor, Gm,, Mull.,, Wurm, vi.; N. Fimbriata, id. viii.
1-—8; N. Pelagica, id. vii. 1—38; Terebella rubra, Gm.,

-
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Bommé, Mem. de Flessing. vi. 857. fig. 4, A. B.; Lycoris
Egyptia, Eg. Annel. pl. iv. f. 1; Lycoris nuntia, id. ib. f. 2;
N. beaucoudraisii. Aud. and Edw. Littor. de la France.
Annel. pl.iv. fig. 1—7; N. pulsatoria, ib. fig. 8—18.

N. B. The Nereis verrucosa, Mull., vers, pl. vii. and incisa,
Ott., Fabr. Soc. d’'Hist Nat. de Copenh. v. lst part, pl iv.
f. 1—8, appear to have the head of lycoris, but with long
filaments in place of gills. They require a fresh exami-
nation.

Near these Nereides are grouped many genera, likewise
with slender body, and gills reduced to simple lamine, or
even to simple threads or tubercles. Many are destitute of
jaws or of tentacula.

PHYLLODOCE, Sav., NEREIPHYLLA, Blainy., have, like
the true nereides, an even number of tentacula, at the sides
of the head, and four or five small ones besides, in front.
They have eyes; their large proboscis, furnished with a circle
of very short fleshy tubercles, shows no jaws, and they are
especially distinguished by having gills in the form of rather
broad leaves over-lapping each other in a single row on each
side of the body, and over them are spread some vessels ex-
tremely ramified. ‘

Nereis lamellifera Atlantica, Pall., Nov. act. Petrop. ii.
pl. v. fig. 11-—18; perhaps the same as the Nereiphylle de
Pareto, Blainv., Dict. des Sc. Nat.; N. flava, Ott., Fab.,
Soc. I’Hist. Nat. de Copenh. v. part i. pl. iv. f. 8—10.

N. B. N. viridis, Mull., vers. pl. xl. of which M. Savigny,
without having seen it, proposes to form the genus EULALIA
and the two EUNOMIA, Risso, Europ. Merid. iv. p. 420.,
appear to me to be also phyllodoce ; perhaps we should even
refer to them the Nereis pinnigera, Montag., Linn. Trans.
IX. vi. 8 ; and the Nereis stellifera. Mull., Zool. Dan. pl. Ixii.
f. 1, of which M. Savigny, without having seen it, proposes
to make a genus, under the name of LEPIDIA; and the
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N. longa, Ott. Fab., which M. Savigny places with N. flava,
in his genus ETEONE : all these annelida should be carefully
examined afresh, according to the detailed method of M.
Savigny.

We must not confound these phyllodoce of M. Savigny
with those of M. Ranzani, which are allied to the aphroditee,
and particularly to the polynos.

ALCIOPA, Aud. and M. Edwards.

They have pretty nearly the mouth and tentacula of
phyllodoce ; but their feet, independently of the tubercle
which supports the bristles, and the two foliaceous cirrhi, or
gills, present two branchial tubercles, which occupy their
superior and inferior edges, diciopa Reynaudéi, Aud. and
Edw. Of the Atlantic Ocean. The pretended Nats Rathke,
Boc. d’ Hist. Nat. de Copenh. v. part i. pl.iii. f. 15, may very"
probably be an Alciopa.

Srero, Fab. and Gmel.

The body is slender; there are two very long tentacula,
which have the appearance of antenns, eyes in the head, and
on each segment of the body a gill on each side, in the form
of a simple filament. These are the small worms of the
Arctic Ocean, which inhabit membranous tabes, Spio sets-
cornis, Ott.,, Fab., Birl,, Schr. V1. v. 1—7; Spio filicornis,
ib. 8—12. The PoLyDORE, Bosc. vers. L. v. 7., appear to
me to belong to this genus.

SyLLis, Sav., have tentacula of an uneven number, artica-
lated like the beads of a rosary, as well as the superior cirrhi
of the feet, which are very simple, and have but a single
parcel of bristles. It appears that there are some varieties
relative to the existence of their jaws, Syllis monilarés, Sav.,
Eg. Annel. iv. f. 3. copied. Dict. des Sc. Nat.—N. B, The
Nereis armillaris, Mull. vers. pl. ix., of which, without



‘\ \‘

\\\\
\\\\\ \‘}} W)
W\

1 6lycares dubctvea. 2 a. Upper part o« the Head.
1 a Front veew of the Head. 2 b..4n appendir.

2 Splo selicornis. 2 ¢. One of the selaceous crocks.

London. Published by Whittaker £0¢ dve Mana Lane, /832,

Annelida PL 4.







ORDER DORSIBRANCHIA. 23

having seen it, M. Savigny proposes to form a genus, which
bhe names LYCASTIS, has tentacula and cirrhi, bead-like, as in
Syllis; but its tentacula are represented of an even number.
It has also need of a new examination.

GLYCERA, Sav., are recognized by their head being in the
form of a fleshy and conical point, which has the appearance
of a little horn, and the summit of which is divided into four
very small tentacula, scarcely visible. The proboscis of some
still presents jaws. It is said that in others there is no ap-
pearance of this kind, Nereis alba, Mull. Zool., Dan. Ixxii.
6, 7. ; Glyc. Meckelii, Aud. and Edw. Littor. de la France.
Annel. pl. vi. fig. 1. _

NePHTHYS, Cuv. The proboscis of phyllodoce, but no
tentacula, and on each foot two bundles of bristles, very much
separated, between which is a cirrhus, Nephthys Hombergii,
Cuv. represented in the Dict. des Sc. Nat.

LUMBRINERA, Blainv.,

Want tentacula ; their body, very much elongated, has at each
articulation only a very small forked tubercle, from which
issues a small bundle of bristles. If there be an external
organ of respiration, it can only be an upper lobe of this
tubercle, nereis ebranchiata, Pall., Nov., Act. Petrop. ii. pl. vi.
f.2; Lombrinére brillant, Blainville, pl. of the Dict. des Sc.
Nat. ; Lumbricus fragilis,Mull., Zool. Dan. pl. xxii., of which
M. Blainville makes, but with some hesitation, his genus
ScoLETOMA.

N. B. The ScorLoLoPES, Blainville, which are known
only by the figure of Abildgaardt, Lumbricus squamatus, Zool.
Dan. 1IV. clv. 1—5., have a very slender body, with numerous
rings, to each of which is a cirrhus serving as a gill, and two
bundles of bristles ; the inferior of which seems to issue from
a fold of the skin, compressed like a scale; their head has
neither jaws nor tentacula.
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ARICIA, Sav., want both teeth and tentacula. Their body,
which is elongated, supports upon the back two ranges of
lamellated cirrhi, and their anterior feet are furnished with
denticulated crests, which are not found on the other feet.
Ar. Cuvierii, Aud. and Edw. Litt. dela France, Annel. pl. vii.
p. 1—18.

The Lumbricus Armiger, Mull,, Zool., Dan. pl. xxii.f. 4 and
5, of which, without having seen it, M. de Blainville proposes
to form a genus under the name of SCOLOPLE, appears to
want both teeth and tentacula, and to have simple small
bundles of short bristles on its first segments, and a bifid
wart, a8 small bristle, and a branchial lamina, long and pointed,
on the others.

Our coasts of the Atlantic possess some species of many
of these genera.

HESIONE have the body short, tolerably thick, and com-
posed of few and indistinct rings ; a very long cirrhus, which
probably performs the function of gills, occupies the upper
part of each foot, which also has another inferior one, and a
bundle of bristles. Their proboscis is large, and without
jaws or tentacula. We have some from the Mediterranean,
Hesione Splendida, Sav. Egg. Annel. pl. iii. f. 3 ; H. festiva,
id. ib. p. 41 ; Hes. pantherina, Risso., Eur., Mir. iv. p. 418.

OPHELINA, Sav.

The body thick and short, with feebly-marked rings, and
scarcely perceptible bristles; some long cirrhi, serving as
gills on the two thirds of its length. The mouth contains, at
the palate, a denticulated crest; its lips are surrounded with
tentacula, of which the upper two are larger than the others.

N. B. It is probably in this neighbourhood that should
come the Nereis prismatica and bifrons, Fabric. Soc. d’Hist.
Nat. de Copenh. v. prem. part pl. iv. p. 17—28.
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CIRRHATULUS, Lam.,

Have a very long filament, serving as gills, and two small
bundles of bristles to each of the articulations of the body,
which are very numerous and very crowded ; there is, more-
over, a line of long filaments around the nape. Its head, but
little marked, has neither tentacula nor jaws, Lumbricus
cirrhatus, Ott., Fabr., Faun., Greenl. £ 5., from which the
Terebella tentaculata, Mont., Linn., Trans. IX. vi. and the
cirrhinere filigére, Blainv. pl. Dict. des Soc. Nat., do not
appear to me to differin genus; Cirrh. Lamarckii., Aud. and
Edw. Littoral. de la France, Annelid., pl. vii. f. 1—4.

PALMYRAa, Sav.,

Are recognised by their upper fasciculi, the bristles of which
are large, flatted, disposed like a fan, and shine like the most
finely polished gold. Their inferior fasciculi are small ; their
cirrhi and gills but little marked. They have the body elon-
gated, two tentacula tolerably long, and three very small.

But one is known, from the Isle of France, one or two
inches long, Palmyra aurifera, Sav.

APHRODITA, Lin.,

Are easily recognized in this order by the two longitudinal
ranges of broad membranous scales which cover their back, to
which, through a very groundless assimilation, the name of
elytra has been given, and under which their gills are con-
cealed, in the form of small fleshy crests.

Their body is generally of a flatted form, and shorter and
broader than in the other Annelida. We observe in their in-
terior a very thick and muscular esophagus, capable of being
protruded externally like a proboscis. The intestine is un-
equal, and furnished on each side with a great number of
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branching cceca, the extremities of which are fixed between
the bases of the bundles of bristles, which serve as feet.

M. Savigny distinguishes HALITHEE, which have three
tentacula, and between two of them one very small crest.
They are destitute of jaws.

We have one of these upon our coasts, which is one of the
most beautiful of animals, in point of colour, Aphrodita acu-
leata, L. Pall. Misc. v. ii. 1—18. It is oval, six or eight
inches long, and two or three broad. The scales of its back
are covered and concealed by a sort of stuff resembling tow,
which arises from the sides. From these same sides spring
groups of strong spines, which partly pierce the tow, and
bundles of flexuous bristles, shining with all the brilliancy of
gold, and changing into all the tints of the rainbow. They
do not yield in beauty to the plumage of the humming-bird,
nor to the most lively lustre of precious stones. Lower down
is a tubercle, from which spines in three groups issue forth,
and of different dimensions, and, finally, a fleshy cone. Forty
of these tubercles may be counted on each side, and between
the first two are two small fleshy tentacula. There are fifteen
pairs of broad scales, and sometimes inflated, on the back,
and fifteen small branchial crests on each side.

Some of these Halithez have none of this tow-like stuff on
the back, and our seas produce one species of them—Aphrod.
Aystriz, Sav.

Another subdivision of the Aphrodita is that of POLYNOE,
Sav., EUMOLPE, Oken, which have no tow on the back; their
tentacula are five in number, and their proboscis contains
strong and corneous jaws.

We have several species on our coasts.

Aphrod. squamata, Pall. Misc. Zool. vii. 14. Littor. de la
France, Annel. pl. i. f. 10—6; Polyn. leeis. Aud. and Edw.
ib. pl. ii. f. 11—18; Adphrod. punctats, Mull. Vers. xiii;
Aphrod. cirrkosa, Pall. Misc. Zool. viii. 3—6; 4. lepidota,
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id. ib. 1—2; Aphr. Clava, Montg. Lin. Trans. IX. vii.,
which is at least greatly allied to dphr. plana, Mull. Vers.
xix ; Polyno¢ impatiens, Sav.Egg. Annel. pl. iii. f. 2 ; Polynoe
muricala, id. ib. f. 1.

S16 AL10N, Aud. and Milne Ediw., are of a much more elon-
gated form than the other aphrodite; they have cirrhi to all
the feet. Sigalion Mathied®, Aud. and Edw. Littor. de la
France, Annel.

The ACOETES, of the same, have cirrhi which alternate with
the elytra for a considerable length ; their jaws are stronger,
and better denticulated, Acoetes Pleei, Aud. and Milne Edw.
Collect. of the Museum. The Antilles possess a large species,
which inhabits a tube of the consistence of leather.

N.B. The Phyllodece maxillosa, of M. Ranzani, called
PoLYDONTE by Renieri, and Eumolpe mazima by Oken,
appears very much allied to ACOETES. Its proboscis and
jaws are the same, and neither of the genera has perhaps been
described from complete individuals.

There remain still many of the Annelida too imperfectly
described to be well characterized : such as Nereis cwca,
Fabr. Soc. d’Hist. Nat. de Copenh. part i. pl. iv. f. 24—28;
N.longa, id. ib. f. 11—18; N. dphroditoides, ib. 4—7 ; ib. f.
11—18 ; Branchiarius guadrangulatus, Montag. Linn, Trans.
xii. pl. xiv. f. 5 ; Diplotes hyalina, id. ib. f. 6 and 7 ; and the
pretended Hirudo branchiata, of Archib. Menzies, Lin. Trans.
i pl. xvii. . 8. Nor have I placed the MYRIANA, and two
or three other genera of M. Saviguny, for want of an opportu-
nity of re-examining them.

CH®ETOPTERUS, Cuv.,

A new and singular genus that can only come here; the

mouth without jaws, and proboscis farnished above with a lip,

to which are attached two very small tentacula. Then comes

a disk, with nine pairs of feet ; then a pair of long silky bun-
13
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dles, like two wings. The gills, in the form of laminge, are
attached, rather below than above, and predominate along
the middle of the body. '

There is one species, Chetopterus Pergamentaceus, eight
or ten inches long, which inhabits a tube of the substance of
parchment. It belongs to the sea of the Antilles.

THIRD ORDER OF THE ANNELIDA.

THE ABRANCHIA,

HAVE no organ of respiration externally apparent, and seem
to respire, some like the lumbrici, by the entire surface of their
skin; others, like the Hirudines, by interior cavities. They
have a closed circulating system, most generally filled with
red blood, and a knotted nervous cord, like all the Annelida.
There are some which still have set®, or bristles serving for
locomotion, and others which are destitute of them, which
gives rise to the establishment of two families.

The first family, that of

SETIGEROUS ABRANCHIA, or PROVIDED WITH SETE,
comprehends the Lumbrici and the Naides of Linnseus.

LumBRricus, L.,—vulgo, earth-worms—characterized by a
long cylindrical body, divided by wrinkles into a great num-
ber of rings, and by a mouth without teeth, necessarily re-
quired subdivision.

LuwMmsRricus, Cuv. (proper),

Are destitute of eyes, of tentacula, of gills, and of cirrhi; a
tubercle, or sensible enlargement, particularly at the season of
reproduction, seems to attach them to each other in inter-
course. In their interior there is a strait rugose intestine,
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and some whitish glands towards the middle of the body,
which appear to serve the purposes of generation. It is cer-
tain that they are hermaphrodites; but it may be possible
that their approximation serves only to excite them mutually
to self-fecundation. According to Mr. Montague, the eggs
descend between the intestine and the external envelope, as
far as around the rectum, where they disclose. The young
ones come out alive through the anus. M. L. Dufour says,
on the contrary, that they form eggs analogous to those of the
Hiradines. The nervous cord is only a series of an infinity
of small ganglia, crowded one against the other.

M. Savigny subdivides them again: his ENTERION have
under each ring four pairs of little bristles, eight in all.

Every body knows the common earth-worm, lumbricus
terrestris, L., with a reddish body, attaining nearly a foot in
length, with one hundred and twenty rings, and more. The
enlargement is towards the anterior third of the body; under
the sixteenth ring are two pores, the use of which is un-
kmown.

This animal pierces the earth in all directions, and swallows
much of it; it also eats roots, ligneous fibres, animal sub-
stances, &c. In the month of June it issues from the earth at
night, for the purposes of generation.

What I have here mentioned is common to many species,
which M. Savigny was the first to distinguish : he has charac-
terized twenty of them. See my analysis of the labours of the
Academy of Sciences, 1821. M. Dugés distinguishes six,
but he does not refer them exactly to those of M. Savigny.

N.B. Muller and Fabricius speak of lumbrici, with two
setz to each ring, of which M. Savigny proposes to form his
genus CLITELLYo, Lumb. minutus, Fab., Faun. Greenl. f. 4.,
and of lumbrici with four or six sete; but their descriptions,
which are old, have need of being confirmed and completed,
before we can classify their species.
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HYPOGXON, Sar., have an additional odd pair of sete on
the back of each ring: they belong to America. Hypogeon
hirtum, Sav., Egg. Annel. p. 104.

MM. Audouin and Milne Edwards also distinguish Tro-
PHONIA, which have on each ring four bundles of shorter
sete®, and a great number of long and brilliant ones, which
surround the mouth.—7rophonia barbata, Aud. and Edw.
Littor. de la France, Anuel. pl. x. f. 18—15.

Nais, Linn.,

Have the body elongated, and the rings less marked than the
lumbrici. They live in holes, which they excavate in mud,
at the bottom of the water, and from which they protrude the
anterior part of their body, which they keep incessantly mov-
ing. There are visible on the head of many some small black
points, which may be taken for eyes. They are small worms,
and their power of reproduction is as astonishing as that of
the hydree. Many of them exist in our fresh waters.

Some have setw tolerably long, Nais Elingius, Mull, Wurm,
i1; N. lttoralis, id. Zool. Dan. 1xxx.

And sometimes a long proboscis in front, Nais proboscidea,
id. Wurm, i. 1—4., of which M. de Lamarck makes his genus
STYLARIA,

Or several small tentacula at the posterior extremity, Nass
digitata, Gm.; ceeca, Mull. ib. v.; of which M. Oken makes
his genus ProTO.

Others have very short setz, Nais vermicularis, Gm., Rees.
III. xciii. 1—7 ; N. Serpentina, id. xcii., and Mull. iv. 2—4 ;
Lumbricus tubifex, Gm., Bonnet. vers d'eau douce, iii. 9—10.
Mull. Zool. Dan. Ixxxiv.; Lumb. lineatus, Mull. Wurm, iii.
4—35.

‘We may approximate to this genus certain annelida hitherto
referred to the lumbrici, which fabricate for themselves tubes
of clay, debris, &c., in which they live, Lumbricus tulbicola,
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Mull. Zool. Dan. Ixxv. ; Lumb. sabellaris, ib. civ. 5. M. de
Lamarck unites them with Nais tubifexr, and makes of them
his genus TUBIFEX; but a new examination of them is
necessary.
CLYMENA, Sav.,

Also appear to belong to this family; their body, tolerably
thick, has but few rings, which for the most part have a range
of strong sete; and a little higher, on the dorsal side, is a
bundle of finer setee. Their head has neither tentacula nor
appendages; their posterior extremity is truncated and radi-
ated. They also inhabit tubes, Clymena amphistoma, Sav.,
Egg. Amnel. pl. i. f. 1; Cl. lumbricalis, Ot., Fabr., Aud. and
Edw. Littor. de la France, Annel. pl. x.f. 1—6; Cl. Ebiensis,
Aund. and Edw. Littor. de la France, f. 8—12.

The second family, or that of

ABRANCHIA, WITHOUT SETZE, comprehends two great

genera, both aquatic.
Hirupo, Lin., the LEECH.

Have the body oblong, sometimes depressed, and wrinkled
transversely. The mouth is surrounded with a lip, and the
posterior extremity provided with a flatted disk, both adapted
to fix upon bodies by a sort of suction, and serving the leech
as the principal organs of locomotion; for after extending
itself, it fixes its anterior extremity, and approximates the
other, which in its turn adheres, to allow the first to be carried
forward. In several we observe, underneath the body, two
series of pores, the orifices of as many little interior pouches,
which some naturalists regard as organs of respiration, al-
though they are usually filled with a mucous fluid. The intes-
tinal canal is straight, inflated from space to space, as far as
two-thirds of its length, where there are two cceca. The blood
swallowed is preserved there, red and unchanged, for many
weeks.
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The ganglia of the nervous cord are much more separated
than in the lumbrici.

The leeches are hermaphrodites: a large penis projects
from under the anterior third of the body, and the vulva is a
little farther back. Many of them collect their eggs into
cocoons, enveloped in a fibrous excretion.

They have been subdivided according to characters chiefly
derived from the parts of the mouth.

SANGUISUGA,Sar.,JATROBDELLA, Blainv. These are the
leeches properly so called; the anterior sucker has its upper
lip divided into several segments ; its aperture is transverse,
and it contains three jaws, armed, each on its edge, with two
ranges of very fine teeth, which enables them to penetrate
through the skin without making any dangerous wound there.
Ten small points have been observed upon them, which are
taken for eyes.

We are all acquainted with the common or medicinal leech,
Hirudo medicinalis, L., so useful an instrument in local
bleedings. It is usually blackish, striped with yellowish
above ; yellowish, spotted with black underneath. It is found
in all dormant waters.

Hxmopsis, Sav., differ from the last only because their jaws
have but a few and obtuse teeth. M. de Blainville calls them
Hypobdella, the Horse-leech ; Hirudo sanguistga, L. ;
Hemop. sanguisorba, Sav., Moq. Tand. pl. iv.f. 1.; Car. pl.
x1. f. 7. ; much larger, and altogether of a greenish black. It
has been reported to be sometimes dangerous, from the wounds
which it inflicts.

The difference of opinions as to the power of the horse-
leech to draw blood is very singular. Linnsus says that
nine of them can kill a horse. MM. Huzard and Pelletier,
on the contrary, in a memoir lately presented to the Institute,
and inserted in the Journal de Pharmacie, March, 1823, as-
sure us that it never attacks a vertebrated animal. M. de
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Blainville thinks that the difference arises from its having been
confounded with a nearly-allied species, the Black Leech,
which he makes the type of a genus that he calls PsEuUDOB-
DELLA, and of which the jaws are merely folds of the skin
without any teeth. I believe this fact would deserve a fresh
investigation. Both species devour Lumbrici with avidity.

BDELLA, Sav., have but eight eyes, and the mouth is com-
pletely destitute of teeth. M. Moquin-Tandon changes this
name into LIMNATIS.

There is one in the Nile, Bd. Nilotica, Egg. Annel. pl. v.
f4.

NEPHELIS, Sav., have also but eight eyes, and their mouth
internally has but three folds of the skin. M. de Blainville
names them ERPOBDELLE, and M. Oken HELLUO. Such
are Hir. vulgaris, L, or H. octoculata, Bergm., Mem. de
Stockh. 1767, pl. vi. f. 5—8; N. atomaria, Caren. L. C. pl.
xii. See also pl. vi. of M. Moquin-Tandon.

There are many small species in our waters, among which
we distinguish TROCBET1A,Dutrochet, GEOBDELLA, Blainy.,
which differ only by an enlargement at the seat of the genital
organs.

We have one species of them, which frequently comes to
land to pursue the lumbrici, Geobdella trochetii, Blainv.
Dict. des Sc. Nat. Hirud. pl. iv. f. 6.

M. Moquin Tandon, under the name of AULASTOMA, de-
scribes a subgenus whose mouth is also furnished with nothing
but longitudinal folds tolerably numerous, dulast. nigrescens,
Moq. Tand. pl. vi. f. 4.

After Nephelis are placed the BRANCHIOBDELLA, of M.
Odier, remarkable for jaws, two in number, and the absence
of eyes. .

One species is known, which lives on the gills of the astaci.
Branchiobdella astaci, Od. Mem. de la Soc. d'Hist. Nat. de
Paris, tom. i. pl. iv.

VOL. XITI. D
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All these sub-divisions have the anterior sucker but little
separated from the body; in the following two it is clearly
distinguished from it by a strangulation, is composed but of a
single segment, and with a transverse aperture.

HAEMOCHARIS, Sav., have, with this conformation, eight
eyes, the body narrow, and the rings but little distinct; their
jaws are projecting points, scarcely visiblee They do not
swim, but walk like those caterpillars called geometrical, and
particularly attach themselves to fish. M. de Blainville, who
had given them the name of PiscicoLxz, adopted by M. de
Lamarck, has again changed it into ICHTHYOBDELLA.

We have one species of them, pretty frequently found in
the Cyprini.—Hirudo piscium, L. Reesel, I1I. xxxii. Add. ;
Piscicola cephalota, Caren. pl. xii. f. 19. ; and Moq. Tand.
pl.vii. £ 2, Piscic. tesselata, Moq. f. 8.

ALBIONA, Sav., differ from the preceding, because their
body is bristled with tubercles, and their eyes are six in num-
ber. They live in the sea. They are the PONTOBDELLA,
of Leach and Blainville.

Our seas nourish in abundance the Albiona verrucosa,
Hirudo muricata, L., all bristling with small tubercles, Add.
Pontobd. areolata, P. verrucala, P. spinulosa, Leach. Miscell.
Zool. Ixiii., Ixiv., Ixv.; Hirudo wittata, Chamisson, and
Eisenhardt, Nov. Act. Nat. Car. t. x. pl. xxiv. {. 4.

BRANCHELLION.—This name has been given to a parasite
of the torpedo, very similar to a leech in its two cups or suckers,
its depressed body, and its transverse folds. Its anterior cup,
which appears to have a very small mouth at its posterior
edge, is supported on a part attenuated in the form of a neck,
at the root of which is a small hole, for the organs of genera-
tion; there appears to be another behind. They are the
PorLYDoRUS of Oken, the BRANCHIOBDELLION of Rudolphi,
and the BRANCHIOBDELLA of De Blainville.

The lateral edges of its folds, compressed and projecting,
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have been regarded as gills; but I can discover no vessels
there. Its epidermis is ample, and envelopes it like a very
loose sack. 1t is the Branchellion torpedinis of Sav.; but
the species observed on the tortoise should not be associated
with it. Hir, branchiata, Menzies, Linn. Trains. 1. xviil. 8.,
which truly appears to have plumose gills, and which it
would be necessary to examine again.

We also commonly range among the leeches,

CLEPSINA, Sav., GLOSSOPERA, Jokns.,, which have a
widened body, a posterior cup only, and the mouth in the
form of a proboscis, and without sucker; but it may not be
impossible that some of them rather belong to the family of the
planaria.

M. de Blainville names them GLOSSOBDELLA ; Hir. com-
planata, or sexoculata, Berg. Mem. de Stockh. 1757, pl. vi.
f. 12—14; H. trioculata,ib. f.9—11; Hir, hyalina, L.,Gm.,
Trembley, Polyp. pl. vil. f. 7; Clepsina paludosa, Moq. Tand.
pl iv. f. 8, &ec.

I believe them still more allied to the PHYLLINE, Oken.,
and to the MALACOBDELLZE, Blainv., which have also broad
bodies, and are destitute of proboscis and anterior sucker.
They are parasite animals : the first are named EPIBDELLA
by de Blainv.; Hir. hippoglossi, Mull. Zool. Dan. liv. 1—4.
To the second belongs Hir. grossa, Mull. Zool. Dan. xxi.

GoRrbpivUs, L.,

Have the body resembling a thread, slight transverse folds
only marking its articulations, and neither feet, gills, nor ten-
tacula are visible. Nevertheless, in the interior, a nervous
system is still distinguishable in a knotted cord. Perhaps,
however, it may be necessary to place them definitively
with the cavitary intestinal worms, like the nemertes.

D2
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They inhabit fresh water, mud, and inundated grounds,
which they pierce in all directions, &c.

The species are not yet very well distinguished : the most
common, Goor. aquaticus, is several inches long, almost as fine
as a hair, and brown, with blackish extremities.



SUPPLEMENT

ON THE

CLASS OF THE ANNELIDA.

IT is of the utmost importance to the student of natural his-
tory, thoroughly to understand the application of the names,
and the strict limits of its various divisions : to do this, be-
comes of still greater consequence, and we regret to say of
infinitely more difficulty, as we descend in our researches to
those beings which rank lower and lower in the great scale of
animality. This arises from the multitude, the variety, the
habits, and the localities of such beings, often presenting great
impediments to observation and examination; but still more
from the confusion and mutation of names and divisions, by
careless investigation, or scientific vanity. This has been
strikingly exemplified with respect to the animals to which
our attention is now directed ; and a few preliminary remarks
in reference to their classification will not only be useful but
indispensable.

In the infancy of the study of natural history, the name of
VERMES, or WORMS, was bestowed on all animals with long
and soft bodies, from a comparison of them to the earth-worms,
or lumbrici, to which this term had been specifically devoted.
Consequently, the larvae of insects were considered as worms,
and are still considered as such, by the great majority of man-
kind.
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The names of worms,—axwAnk, ebAal, E\uve, in Greek, and
vermes in Latin,—were employed by the ancients to designate
certain animals, which to a certain degree they suited; with
much more reference, however, to the elongated form of their
body than to the softness of their composition. But, as we have
seen, the Greeks had three words for these beings, each of which
had its peculiar signification. From what Aristotle tells us
of his scolex,—a word, the root of which is indubitably scolios,
which means forfuous,—itis evident that it applied to all the
animals which exhibited the form of the common worm, or
rather, perhaps, whose movements were tortuous, whatever
might be the nature of the change which they were subse-
quently to undergo. It would seem, however, that it was
more especially applied to the first degree of development in
insects, to the state in which they appear on issuing from the
egg of the parent. Anstotle certainly extends its application
no further than to insects.

Such, however, is not the case with Alian : in two places of
his work on the nature of animals, where this expression
occurs, he evidently intends the lambrici; in a third, it is
probable that he alludes to the caterpillar of the cabbage-
butterfly ; and in a fourth, he thus designates, after Ctesias,
some fabulous animal, although he states it to belong to the
genus of those which are nourished and engendered in wood.

Atbenzus employs the word Scolezia to designate the small
worms which live in the vulva of the she-mule.

The term Fulai appears to have been also employed to
designate the form under which some insects exist, for a
greater or less period of time, since we find it applied to ani-
mals which inhabit putrid flesh, and also wounds and ulcers.
Its extension, therefore, was not very great. Alian likewise
employs it to designate what in all probability was a larva,
when he tells us that in India the peasants remove the land
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tortoises from their shell with a mattock, in the same manner
as they remove the worms from plants which are infested by
them.

Finally, the word Elmins, which is frequently employed by
Hippocrates in many of his works, and among others, in his
General Treatise on Diseases, was applied by him to those
animals which are at present known under the denomination
of intestinal worms, of which he was acquainted with but a
small number of species. Aristotle has employed it in the
same manner, as well as Alian, every time that he speaks of
the substances which are used to rid dogs of the worms, to
which they are subject.

The Latin authors, and Pliny among the rest, appear to
have restricted the word lumbricus to the intestinal worms,
and to have rendered the three Greek denominations by a
single one, that of vermes, from which it has happened that
the modems have been led to the same confusion, by the
word tworms, which, as well as the French word vers, is evi-
dently derived from the Latin. All the other animals, which
they comprehended under the name of exsanguia, meaning by
that term that they had not red blood, were divided under the
three titles of insecta, mollusca, and zoophyta. The term
vermes did not then possess that undue extension which it
obtained among the naturalists of the last century, with whom
it at last comprehended all animals, with the exception of the
vertebrata, the insects and the crustacea. This extension was
probably owing to the having united in the definition of the
word the consideration of the sofiness of the body to that of
its elongated form. To Linnzus unquestionably is attribut-
able this unlucky innovation; for, previously to his time, we
find that Isidore, of Seville, though he has employed the name
of vermes for a sort of class, has only included under it such
animals as might with some propriety be so called: in fact
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true worms, whether belonging to the Annelida of our author,
or not, nevertheless, we find, in his definition of the slug, the
word vermes employed as a principal name.

‘With respect to the red-blooded tworms, with which we are
most immediately concerned in this place, though some of our
remarks may be found allusive to genera, thrown among the
zoophytes by Cuvier, but comprehended by M. de Blainville
in his classification of worms into Chetopoda and Apoda, (see
text) the ancients seem to have known but very imperfectly
the animals which constitute the class Annelida. Aristotle
confines himself to stating, probably with regard to the
nereides, and under the denomination of marine Scolopendre,
that they are similar to the land Scolopendre, but a little
smaller, of a redder colour, with a greater number of feet, and
more weak ; that they are born in the same manner as serpents,
and in places full of rocks, not in the depths of the sea.
Aristotle has also spoken of leeches, as well as of some intes-
tinal worms. He adds, in another place, that they bite not
with their mouth, but irritate by contact only, like the acala-
phe, or sea-nettles (a class of zoophytes); that they emit an
unpleasant odour ; and finally—which is somewhat less credi-
ble—that when they are caught with a hook, they reject, or
vomit forth all their intestines, until they have expelled the
hook, and then put them in again, and go about as well
as ever.

Pliny has added nothing to the statements of Aristotle re-
specting this class of animals.

Zlian, Oppian, Dioscorides, and Galen, have likewise done
nothing but copy and exaggerate what has been left us by
Aristotle. The two latter have merely added the remedies
which they conceived to be of suitable application in case of
accidents from the contact of the marine scolopendre, and
those in the composition of which they employed the animals
themselves,
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Isidore, of Seville, is the first author in whose works we find
a particular chapter, the fifth, under the title of vermes; but
he confines his attention there to lumbrici, ascarides, leeches,
and worms that inhabit flesh.

Albertus Magnus, in his book on the animals of the division
exsanguia, speaks of the leech, and of the worm, in an alpha-
betical order.

‘Wotton has not extended the number of the animals of this
class, and only speaks of the nereides under the name of ma-
rine scolopendre, in his book upon insects; of leeches among
the fish; and of earth-worms under the name of intestini terre;
as well as of intestinal worms under the generic denomination
of lumbrici ; elmins in Greek, among the insects.

Belon, in his history of aquatic animals, mentions, for the
first time, under the name of lumbricus marinus, in opposi-
tion to the earth-worm, which he names Jumbricus terrestris,
the animal which we now call arenicola.

Rondelet went considerably farther: in fact, he not only
described and gave figures of several nereides, still under the
name of sea-scolopendra, but he remarked, for the first time,
one of the tubicolent annelides, probably of the genus serpula.
He also described and figured the common and the sea-
leech, and also made known two species of sipunculi (zoo-
phytes).

Gesner collected all that had been advanced previously to
his time by the ancients and moderns respecting the cketo-
poda®, and the worms in general. But he added nothing
new, and speaks of them only in articles altogether detached

® We beg to use this term of M. de Blainville, as more conveniently
expressing the sefigerous annelida, or those which move by means of bun-
dies of sete or bristles. 'We may also occasionally employ his term apoda
%o express those which are destitute of such appendages, always, however,
limiting the extent of those terms to the genera in the text.
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and separate, and gives us less, perhaps, about them under
the head vermis, than under that of scolopendra.

Aldrovandus, and his abridger, not having followed the al-
phabetical order, like Gesner, were necessarily forced to unite
all these animals in a sort of class or group, under the com-
mon name of vermes. But it is remarkable enough that they
did not comprehend among them any of the chetopoda, but
merely the worms which live in the body of man, or that of
other animals; those which live in plants, in the earth, as the
earth-worm, which they call lumbricus terrestris; and finally,
the slugs, probably after the definition of Isidore, who has
characterized the slag as “ vermis limax dictus eo guod in
limo nascitur, unde et sordidus semper et immundus habetur,”
an etymology which had already been given by Varro.

The Chetopoda are, however, mentioned in the seventh
book of those writers, when they speak of aquatic insects.
In the sixth chapter, the nereides are comprised again
under the name of sea-scolopendre. In the seventh chapter,
are placed the worms which live in cloths. Tn the tenth
chapter is the gordius, which is named seta, vel vitalis
aquaticus, and which has been called gordius from the
habit of twisting iteelf up like the Gordian knot. The
Ololygon of Theon appears to be the same animal. It is, he
8ays, a palustral animal, simple, slender, oblong, indistinct,
similar to a lnmbricus, but thinner. In chapters xi. and xii.
are the sea and land-leech; in xiii. the lumbrici marins,
that is, the sipunculi of Rondelet, and the arenicola of Belon.
In x. the hippocampus, a species of fish. In xviii. the
asterie, which were then considered insects, according to the
rigorous definition of the term insecta.

After this time, during almost the whole period, which pre-
ceded the regeneration of natural science, until Ray, and more
particularly Linneeus, authors comprised under the term worms,

13
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the intestinse, and the earth-worms, while the chetopoda were
considered as insecta. Ray, whose method is very rigorous,
divides his émsecta, which comprehend all articulated ani-
mals, into insects which do not undergo metamorphosis, and
those which do. 'The first section is divided into apoda and
phoropoda. The division apoda comprehends the worms
which live in the earth, as the lumbrici; those which inhabit
the bodies of animals, as the intestine ; and those which live
in the water, as the fresh-water and sea-leech, &c. He ob-
serves, that among the terrestrial species, most authors range
the limaces, whether naked or conchyliferous. The group of
phoropoda, is then divided according to the number of feet,
into hexapods, octopods, tetradecapods, and polypods. In this
last section, under the name of Zerrestria, come the Juli, and
the true Scolopendre; and in the aquatic division the sea-
scolopendre®, or nereides.

In the first edition of the Systema Natur®, Linnzus ex»
tended the term vermis to all animals that were not mam-
malia, birds, reptiles, fishes, or insects, and consequently to
mollusca, whether naked or shelled, and to zoophytes ; but he
excluded the insect-worms of Ray, from his class vermis.
This class was then divided into four orders: 1. Reptilia, for
the intestinal worms, comprehending, however, the leeches
and lumbrici; 2. Zoophyta for the chetopoda, or setigerous
annelida, the naked mollusca, the medusz, and the echino-
dermata ; 8. Testacea, for the conchyliferous mollusca, com-
prehending, however, the ascidie, under the name of micro-
cosmus ; 4. and last, the Lithophyta, for the madrepores and
serpulaces. :

After this first essay, appeared the genera Amphitrite nereis,
and aphrodita, which belong to the chetopoda. In subse-
quent editions of Linnzus, the name intestin®, was substi-
tuted for reptilia, for the first order. The denomination
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zoophyta was replaced by that of mollusca, for the second,
while it replaced that of lithophyta, for the fourth, which was
suppressed.

In the eleventh edition, the class of worms is divided into
five orders: Intestina, Mollusca, Testacea, Lithophyta, and
Zoophyta, and the genera which at present constitute the class_
of red-blooded worms, were parcelled out, some as lumbricus
and Airudo in the first order; others as terebella, aphrodita
and nereis in the second ; and finally, some as serpula and
sabella in the fourth, in consequence of the tube in which they
live.

In the interval from this edition of the Systema Nature,
to the last, which appeared in 1766, and which was very
closely followed by Gmelin’s, the thirteenth, some very im-
portant researches on the animals of the Linnzan class of
worms, and especially on the chetopoda, or setigerous anne-
lida, were given to the world. The labours of Pallas, in 1766,
on the aphrodite, the nereides, and the serpule, were the
true origin of every thing judicious, which has been subse-
quently proposed concerning this class of animals. He
made the very important observation, which he had already
applied to the mollusca proper, that the presence or absence
of a calcareous envelope did not constitute a sufficient ground
for placing in two separate orders, animals which, in other re-
spects, are similarly organized. Thus he approximated together
the aphrodite and the nereides of the order mollusca of Lin-
nzus, and the serpule and amphitritz of that of his testacea,
saying, that they should form a distinct order, constituting the
passage to the Zoophytes, and to which, he adds, may be
joined the lumbrici, the hirudines, the ascarides, gordins, and
the teeniz or tape-worms ; all which has been done since, has
been founded on this observation of Pallas.

To two Danish naturalists, Otho Frederic Muller, and Otho
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Fabricius, we are indebted for a considerable number of ob-
servations on the European species of nereis, as well as on
many other animals of the Linnzan class of vermes. The
first has proposed some changes in their distribution, intro-
ducing an entire order, and at the same time a tolerable num-
ber of genera.

By him, however, the class vermes is still divided into but
five orders, as he has united the last two of Linneus, 1. In-

Jusoria, for a numerous group of animals which he supposed
were produced in vegetable or animal infusions, and his la-
bours are all that we yet possess on this subject; 2. Helmin-
thica, or worms, in which he ranges, in two distinct divisions,
the intestinal worms, and the hirudo in one, and all the
chetopoda, comprising among them the lumbrici, in the other;
3. Mollusca, the same as Linneus, abstracting the chetopoda,
but leaving the planaris, the fascioli and the meduss, with
the true naked mollusca; 4. Testacea ; 5. under the name of
Cellularia, the lithophytes and zoophytes of Linnsus; be-
sides some very curious observations on the reproduction of
the naides, and nereides, and the distinction of a great number
of new species, science is indebted to this author for the esta-
blishment of the genera Nais and Amphitrite, and the more
exact circumspection of those previously established. His
researches were subsequently made available by Linnaus
himself and several of his successors, in modifying the Sys-
tema Nature.

Though the celebrated naturalist, Blumenbach, has almost
exclusively followed Linneeus, in his methodical distribution
of worms, he has nevertheless introduced an observation, as
characteristic of the class, namely, that it never possesses
articulated organs of motion, in opposition to what he had
said concerning the insects, in which those organs are articu-
lated ; “ a character,” he adds in a note, “ which appears to



46 SUPPLEMENT

me to be more precise, than that which has hitherto been
employed to distinguish insects from worms.”

Gmelin, in his edition of the Systema Natur®, necessarily
much augmented the number of genera, by collecting all that
had been established since the last edition of Linnseus ; but he
made no great changes in the methodical distribution of
worms, except by adding the last class proposed by Muller,
under the name of infusoria. The chetopoda, and indeed
all the red-blooded worms were still scattered through the
three orders of intestina, mollusca, and testacea. He did not
profit by the observations of Pallas, of Muller, or of Blumen-
bach.

In 1789, the part of the French Encyclopedia, on worms,
by Bruguiéres, made its appearance, with a table of the metho-
dical distribution of those animals. But this writer, though
he felt the necessity of establishing a new order, that of
echinodermata (now in the zoophytes), effected no sensible
amelioration. Nevertheless, in proportion as the study of
the animals of the inferior class proceeded, the name of
vermes, given to his last class by Linn®us, was reserved for
the animals which the ancients thus distinguished, and ceased
to be generally employed for the other orders, which were
named mollusca, testacea, zoophytes, and infusoria. Thus,
in the Synopsis of Animals, published by Baron Cuvier, in
1798, the seventh book treats of insects and worms. Under
the name of worms, he then divided these animals into two
sections, according as they were provided, or unprovided,
with setee or spines for locomotion ; or, in other words, into
chetopoda and apoda, as has been done by M. de Blain-
ville. Among the first were grouped the species which live
in tubes, and also the lumbrici ; in the second were placed the
leeches, and intestinal worms. Thus the observation of Pallas
was appreciated, and put into execution, by Cuvier, respect-
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ing those animals, as it also was at the same time in regard
to the mollusca.

Thus did M. Cuvier, by abandoning the views of Linnzus,
return to those of the ancient naturalists, such as Aldrovandus,
Mouffet, and Ray, by comprehending in one and the same
division, the insects and worms ; but he did more, by follow-
ing, as he tells us himself, the ideas of Pallas, and uniting
with his worms, the serpul=, the sabell®, and in general all
the chetopoda with tubes.

Two years after this, M. Cuvier, in the tables which form a
sequel to the first volume of his Lessons on Comparative
Anatomy, introduced a slight modification into the classifica-
tion of the worms, which he subsequently carried farther.
This consisted in comprebending under this name, in a defini-
tive manner, only the chetopoda and apoda, which exist ex-
ternally, the others, or the intestinal worms, being thrown
into a sort of incerta sedes, with a view to a new order. As
for the first, they are divided according as they have external
organs of respiration or not; and the second, according as
they are provided with lateral sete, or destitute of them. In
the first, are all the chetopoda, lumbrici excepted; in the
second, those last animals, nais and thalassema, (now a
zoophyte) and in the third, the hirudines, the planarie, and
even the fascioli, which are nevertheless intestinal animals.

In 1802, in a particular memoir read at the Institute, M.
Cuvier, in giving his observations on the organization of the
chetopoda, proposed to designate them as a class, by the
name of red-blooded worms, comprehending in it the hirudines
and lumbrici, without observing that the most common and
thickest species of our seas has not the nutritive fluid of a red
colour.

A short time after this, M. de Lamarck, determined most
probably by the consideration put forth by Cuvier, also made
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a particular class of the worms, which he divided more easily,
but perhaps less felicitously, according to their habitat being
external, as is the case with all the chetopoda, and the hiru-
dines, or in the interior of other animals, as the entozoa, or
intestina. He admitted nearly the same genera as the Baron,
or at least created but few new ones.

M. Dumeril nearly contents himself with giving new names
to the divisions adopted by M. Cuvier. As to the intestinal
worms, he cuts the difficulty short by making zoophytes of
them, as Linnzus had done before, in the instance of the
teenia.

In 1809, and afterwards in 1812, M. de Lamarck proposed
for the class of Chetopoda, the new name of Annelides. He
divided, as M. Dumeril had done before, this class into two
orders, with reference to the situation of the gills, whether
external or concealed (supposing the latter to have gills),
under the names of cryptobranchia and gymnobranchia. He
also then particularly established some new genera.

Notwithstanding these innovations of the French naturalists
on the methodical distribution of Linnaus, the rest of Europe
refused to follow the example, and adhered with obstinacy to the
code of the Swedish Aristotle. In Germany, however, in 1815,
M. Oken returned to the division of Aldrovandus, and though
he did not in all respects follow the French naturalists, yet his
arrangements were based upon the same principles. It is un-
necessary to follow him through the details of his allocations,
but though we cannot deny him the merit of extending just
views, yet we must accuse him of those perpetual mutations
of nomenclature which have proved, to such a signal degree,
detrimental to the progress of natural science.

M. de Blainville, and especially M. de Savigny, have
expended much and most meritorious labour upon this class
of animals. But instead of pursuing this analysis of separate
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systematists any further, we shall sum up in a few words all
that has been done for the arrangement of the chetopoda (leav-
ing the others out for the present), from the time of Linnsus
to our own day.

‘We have seen that these animals were scarcely known to
the ancients, whose observations were confined to the nereides
alone, under the name of Sea-scolopendre. Linneeus, collect-
ing the little which had been left by Belon and Rondelet, es-
tablished them into four genera, Serpula, Nereis, Sabella,
and Amphitrite, the relations of which he did not appreciate,
placing them at a distance from each other, in four different
orders of his class vermes. Pallas pointed out these relations,
and did for them what he had done for the mollusca and testa-
cea. Neither Gmelin nor Bruguiéres understood the value
of his remarks, and profited very incompletely indeed by the
detailed observations of Muller and Otho Fabricius. M.
Cuavier was the first who executed what the genius of Pallas
had devised, and who united all these animals under a single
classic name. In this he was followed by M. de Lamarck,
and by all zoologists who extended the application of the na-
taral method to zoology. M. de Blainville, in applying his
general notions of the methodical classification of animals to
the class in question, which he restricted a little, introduced
the consideration of the similitude of the rings of the body and
of their appendages, for the establishment of orders and fami-
lies, and even of a great number of genera, almost at the very
moment when M. Savigny, after a long series of minute obser-
vations, was publishing a general system of these animals,
adopted by MM. de Lamarck and Latreille, in which he made
known a great number of new species of all seas, adopting
always as the basis of his classification the jaws and gills, but
still with a consideration of the nature of the sete, and the
division of the appendages into oars.

YOL. XIIL. E
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The small number of animals composing this division of the
annelida (the chetopoda), has not permitted any very great diffe-
rences among zoologists in their systematic distribution ; for,
after all, whether we give the name of family or even of order to
the genera of Linnzus, pretty nearly the same distribution of
species will always result. But such is not the case respect-
ing the place which should be assigned to this class in the
animal series.

Before the time of Linnaus, the proper situation of any
group of animals was a question that but little disturbed the
repose of naturalists. Linnzus himself, though his acute
mind could bave hardly failed to lead bim to select the most
suitable, yet in the present instance gave himself no trouble of
the kind, since he has thrown the chetopoda into three or four
different classes. But when natural methods were introduced
into zoology, such anomalous distributions could no longer be
admitted. M. Cuvier determined by tbe colour of the blood
of these animals, which, without being of the same nature, has
the relation with the blood of the vertebrata of being equally
red, places them at the head of the articulated animals, and
consequently before the crustacea, the arachnida, and the in-
sects. Some objections have been made to this allocation,
and with an appearance of reason. It has been said that
animals in which the organs of sense are reduced to an obtuse
touch, which move with difficulty, without complete limbs,
which are hermaphrodite and cannot abandon the habitat of
the waters, are placed before insects which enjoy all the
organs of sense; which can execute all kinds of locomotion,
even that of flight; whose nutriment is so various, or so
select; who employ such a multitude of ingenious meaus to
procure it, in which the sexes are constantly separated; and
whose modes of assuring the development of their progeny
cxcite our admiration the more highly in proportion as we be-
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come better acquainted with them: are the annelida to be
raised to this rank becaunse they possess a nutritive fluid of a
red colour, or because they have what, after all, may be con-
sidered but as the semblance of a circulation ?

In reply to all this we may briefly say that, anatomically
and physiologically considered (and, after all, considerations of
this kind form the proper basis for zoological classification), the
annelida are more complicated in their organization than the
subsequent classes ; they form a more obvious link with the
classes immediately preceding, and (be it remembered) that
the objection against their being placed before the insects, if
it prove any thing, proves too much, for the same objection is
equally strong against the allocation of the mollusca in the
animal kingdom. But the fact is, that this objection, like
others of the same kind, is grounded upon the very untenable
position, that the works of nature proceed in a linear series,
a position which every true naturalist knows 1o be equally
contradictory to fact and reason. As for the assertion relative
to a circulating system, it will not bear examination. Analogy
would lead us to conclude that in every organized being cir-
culation must exist, and we are informed that its existence in
insects has of late been demonstrated by an English natural-
ist ®*. If so, we cannot have any doubt concerning it in the
annelida.

M. de Lamarck followed the example of Baron Cuvier, and
placed this class between the cirropoda and the crustacea.

M. Dumeril, in his analytical Zoology, has not thought
proper to follow the views of MM. Cuvier and Lamarck. He
admits, however, with them, that the organization of the anne-
lida is more complicated than that of the insects, and that,
according to the natural scale of beings, they ought imme-

- ¢ J. Bowerbank, Eeq. .
E2
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diately to follow the crustacea, and conduct to the insects;
but, in consequence of their form, of the trifling development
of their organs of locomotion, and especially in consequence
of the mode of respiration in insects, which appears to hold
the place of the circulation of the blood, he thinks that the
worms ought to be placed between the insects and the zoo-
phytes; that is, between the class myriapoda, with which
he finishes the former, and that of Helminthii, or intestinal
worms, with which he commences the latter.

M. de Blainville intended to place this class between the
myriapoda and the apoda, or intestinal worms. Thus we
should pass, almost insensibly, to the sub-annelida, and by
them to the holothuriz, which would properly commence the
zoophytes. But it was necessary to place between those two
types the mollusca, which, after the vertebrated animals, also
form a parallel line, proceeding to, and arriving at the zoo-
phytes, through the ascidiz.

Respecting the animals of which we are now writing, there
is but little of any thing important in the study of them, ex-
cept what may be derived from it by natural philosophy.
Their utility to the buman species is but slight indeed. The
larger nereides and the arenicole are, however, much used as
baits for catching fish, especially whiting and mackerel. They
even constitute a small object of commerce with the inhabit-
ants of the coasts of the Atlantic and the Mediterranean. The
lumbrici, or earth-worms, are also employed to catch fresh-
water fish, and among others, eels, and fish in general, that
live in mud.

We must, however, now take a brief view of the organiza-
tion of the chetopoda.

The organization of these animals has been studied in its
external parts by Pallas, by Muller, and very particularly by

. Otho Fabricius, and M. Savigny. As to their internal organi-
L ]
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zation, the little we do know is essentially owing to Pallas.
Some genera have also been treated of by Baron Cuvier and
Sir Everard Home, and among the rest the Arenicola, which is
one of the largest species in our European seas.

The body of the chetopoda, in general elongated and ver-
miform, is sometimes, however, merely a lengthened oval, the
longitudinal diameter not exceeding the transverse more than
two or three times, as is the case, for example, in the genus
aphrodite. It is also sometimes cylindrical, as in the lum-
brici, and some other genera. But the permanent character
of the body in this group of animals, is its being divided into
a considerable number of rings, segments, or articulations, by
transverse farrows, in which the skin, being softer, admits of the
movements necessary for locomotion. The number of these
segments varies considerably, and in some genera, as, for in-
stance, the serpula, becomes an important character for the dis-
tinction of species. 'The rings too, at least in diameter, are
never rigorously alike, but are gradually diminished towards the
two extremities of the body. The head is constantly distinct,
but it seldom happens that it is composed of a single ring. It
is even difficult occasionally to decide where it begins, be-
caunse it is never separated from the rest by a series of
articulations, forming any thing like a neck. It is therefore
necessary, in applying the denomination of kead, to take its
appendages into cousideration.

In the majority of the species, such as the nereides, the am-
phinome, and still more in the lumbrici, not only is there no
neck, but it is impossible to find means of separating the
trunk into thorax, abdomen, and tail. But such is not alto-
gether the case with the serpulee and amphitrite : in those
groups a certain number of rings which follow the head are
truly different from those which form the rest of the body, and
a sort of thoracic region is perfectly distinguishable, and con-
sequently an abdominal one. There is no caudal part, how-
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ever, visible in any of the chetopoda, no more than in any
other of the division articulata.

The rings or segments of the body of the chetopoda are con-
stantly provided with a pair of appendages, either consider-
ably complicated, or extremely simple. These appendages
are never, even when most complex, composed of more than
three parts : one proper for locomotion, another for sensation,
and a third for respiration; and when most simple, have at all
events the first. As to their position on the rings, the appen-
dages generally occupy the extremities of the greatest trans-
verse diameter; but it sometimes happens that they are sita-
ated lower, and more frequently higher, according to the
peculiar uses for which they are intended. Generally speak-
ing, they tend more to an upper, or dorsal position, as they
appertain more to the anterior rings of the body ; so that when
placed upon the rings of the head, they may with propriety be
termed tentacula. The exact reverse is the case when they
are situated behind, their tendency being more and more to
an under position, in proportion as the rings approach to that
segment which contains the anus.

The extent of the lateral portions occupied by the appen-
dage must, and in fact does vary, according to the complica-
tion of the latter. In the Naides we find it reduced to a mere
point, while in the amphinoms, and some of the nereides, it
takes up more than a fourth of the circumference of the ring.

When the extent of the insertion of the appendage is con-
siderable, it frequently happens that it is divided into two
parts, one superior and the other inferior to the lateral line.
To these M. Savigny gives the name of oars, a name deserving
of adoption, as in fact they do serve the animal for the pur-
poses of swimming. Each oar seems composed of the same
parts, but arranged in an inverse way, the separation taking
place in the fasciculi of setee. But be this as it may, the ap-
pendage in the chetopoda may be composed of a gill, of
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cirmi, of nipple, and of sete, which we must proceed now to
define successively.

The gill (for we have only occasion to consider a single side,
as the animal is symmetrical), is always situated at the upper
root of the appendage, whether simple or bipartite. This gill,
which exhibits a character common to every organ of respira-
tion, namely, that of being extremely vascular, with a very
slender dermoid envelope, varies sufficiently in its form, as it
may be either simply bifid or trifid, as in the nereides, or con-
siderably ramified into arbuscula, as in the amphinoma ; or,
in fine, multifid, and longitudinally pinnate, as in the ser-
pulacez.

Their position allows us to distinguish them into many
kinds: in the regular state, they constantly occupy the upper
root of a variable number of appendages, and they are dorsal,
as in the amphinome, and the larger species of nereis. In
that case, a number of them may be attached to all the rings
without interruption. At other times they are anterior, and
confined but to some rings.

The cirri, which we shall see might be termed tentfacula,
or lentacular cirri, on the cephalic, or post-cephalic rings,
are species of filaments not vascular, in length and even in
form extremely variable, which may be situated either at the
upper part of the appendage, immediately under the gill, when
that exists, and which sometimes seem even to take the place
of it (cirrus superior), or at the lower "or ventral portion of
the appendage (cirrus inferior orventralis.) The form and
proportional dimensions of the latter vary considerably, but in
general it is smaller than the upper.

Sometimes we find at the root of the fasciculi of seta,
behind or before, dermoid prolongations of the nature
of cirri, but which, shorter and broader, no longer deserve
this name, yet are still worthy of notice. They may be
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designated by the name of lodules, mammillary, cirrhous, or
squamous, according to their form.

The nipples, or mammille, are elongations, more or less
considerable, of the sides of the segment, at the extremity of
which the sete are implanted. Sometimes they are almost
nothing, and then the articulations of the body are very little
sensible ; at other times, on the contrary, they are excessively
long, and then the body appears deeply incised throughout
its entire length. It is those which support the lobules, of
which we have been just speaking.

The sete (whose structure we will give more in detail by
and by), are stiff, hard, fragile parts, which are implanted
more or less deeply into the skin of the chetopoda, and, in
general, are considerably numerous. There is but a single one
in some naides. They form simple or divided fasciculi, placed
at the extremity of the nipple, and between the two cirmri of
the appendage.

Modern naturalists, such as M. de Blainville, Otho Fabri-
cius, and Savigny, distinguish three kinds of setz.

1. The simple setee, which are slender, pointed, and straight
at their extremity ; these are the most common, and such as
fasciculate the best.

2. Hooked set=, which are still rather slender, and curved,
and terminated by a hook at their extremity.

8. The needles, or spines (‘aculei ), which are straight, like
the simple setee, but which are always thicker, and much
stiffer ; such are to be found in some of the aphroditse.

We have now stated all which can enter into the composi-
tion of the most complex appendage of a chetopoda.

When it is not divided into two parts, one superior and the
other inferior to the lateral line, the appendage is composed
of a single oar. In the other case, it is in the form of two
oars.
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We have already remarked, that even in the chetopoda,
whose rings are most similar, there are, however, some differ-
ences ; but in the genera, those differences are much greater.
In general, on proceeding from the most complete segment,
which is usnally towards the anterior third of the body, and
going towards the head, the gills and the set® diminish
gradually in length and strength, becoming, as we have said
above, more and more dorsal, while, on the contrary, the cirri
acquire a greater development. This may be observed in a
very manifest manner in the cirri of the cephalic rings, and
even in those which surround the anus in the nereides. These
latter preserve the name of cirri ; but such is not the case with
those which accompany the rings which compose the head.
Mouller and Otho Fabricius have called them tentaculs. M.
Savigny designates them by the name of antennz, a denomina-~
tion which seems altogether improper, and calculated to pro-
duce confusion. The name of tentacula is preferable, though
afier all there is nothing in those organs which can cause
them to be compared to the tentacula of the cephalons mol-
Insca, nor to the antenne of the hexapods, which rather ap-
pear to be organs of olfaction. Let this be, however, as it
may, the tentacula of the head in the chetopoda are usually
perfectly in even numbers; but it sometimes happens that
there is one odd one, and that medial. Itis, however, only in
the aphrodite that this singular disposition takes place. In
our descriptions, we regard as cephalic, or belonging to the
head, not only the cirri which are found upon the first ring,
but also those which spring from some of the following, and
which in general are very well distinguished from the cirri of
the appendages by a greater degree of length.

It may be sometimes remarked, that those organs appear to
be divided into segments by transverse folds, which has caused
them to be termed articulated by some writers. But it rather
appears that this effect, which is real, often takes place from
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the action of the liquor in which these animals are preserved,
and is not remarked in the first state. Some species, how-
ever, constantly present this disposition.

We also find, in a tolerably great number of chetopoda,
that the first two or three rings are provided with points, or
rather with spots, very distinct, constantly arranged in one
manner, and which have been honoured with the name of eyes,
though we shall presently see that there is nothing of the sort
in their structure, and that they do not in any wise serve the
purposes of vision. It is proper, however, to remark, that
these points are pretty nearly constant in their number, and
in their disposition; so that very excellent zoological charac-
ters may be derived from them.

It only remains for us now to notice with respect to the ex-
terior of the chetopoda, their colour, and the tubes or funnels
which a great number of their species construct.

A character which appears peculiar to this class of animals,
and which of itself alone might almost suffice to make them
recognized, is, that besides their proper and fixed colour, the
epidermis, or rather the skin, properly so called, appears
tinted with colours, irradiated with magnificent reflections of
gold or purple.

As to the external tube which the chetopoda often inhabit,
although it is often sufficiently regular and solid, it cannot,
however, in any manner be compared to the shell of the mol-
lusca, not even when there is the greatest approximation, as
in dentalium and siliguaria. These tubes of the chetopoda
are always simple excretions from their body, which are by
no means attached to it, and from which the animal may issue
forth without dying immediately. We begin to observe
something of this kind in the mucosity with which certain
species line the hole, hollowed in the mud or sand which
they inhabit, as in the arenicols and some lumbrici. This is
analogous to the mucous pellicle of the tube of the amphitritae
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and the sabellz; but in the latter, surrounding this mucosity,
isattached externally a stratum, more or less thick, composed
merely of mud or very fine grains of sand, or, in fine, of debris,
more or less thick, of shells and larger grains of sand. These
tubes are constantly open at both extremities ; there are also
some of them more regular, which are completely calcareous.
The double opening is a character whereby they are distin-
guished from tubular shells, the summit of which, on the con-
trary, is constantly imperforate. These last-mentioned tubes,
however, appear constantly to grow after the manner of those
shells, by laminz or strata extremely thin, placed inside of and
out-edging one another. From this result striz marking the
growth, more or less apparent outside, but we never remark
longitudinal strize on their surface, nor any thing indicating
the delicate working of the edges of a mouth, as in the mol-
lasca. This character alone might suffice to distinguish them
from the true tubular skells; but to this we may add, that the
constant perforation of the summit of the tube of the chetopoda
never allows the animal, in growing and advancing in its tube,
to form partitions there, whereas in the tubular shelis the re-
verse is invariably the case. A final character which dis-
tinguishes the tubes of the chetopoda is, that they are adherent,
and fixed flatly through a greater or less portion of their
extent, on foreign bodies, which never takes place with the
tabalar shells,

The two last external parts which we have to examine in
the Chetopoda, and which naturally conduct to the consider-
ation of their internal organization, are the orifices of the in-
testinal canal, which constantly exist, and which are pretty
nearly always terminal, but sometimes, however, a little
obligne, under each extremity, especially the mouth.

This mouth is sometimes immediately at the origin of the
body, or at the anterior extremity of the head, as in the lumbrici,
and a great number of nereides ; but also, in many cases, it is at
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the extremity of a long anterior elongation of the body, then
without distinct articulations, without any other appendages
than sorts of jaws, varying in number, and it is eminently
retractile. This has been designated under the name of pro-
boscis. We shall see that the mouth, when it is simple, is
often accompanied with barbles, or cirruli very numerous, as
in the serpule.

As for the anus, always very large, and transverse, it pre-
sents nothing very characteristic, except, perhaps, in the
cirri, which may accompany it, but which belong to the ap-
pendages.

The internal organization of these animals has been much
less studied than the form of the external parts. It is certain
that it presented difficulties of a very different nature.

The envelope, which constitutes the external cylinder of
which the body of the chetopoda is composed, is entirely soft,
or is never supported either externally or even internally, by
any solid part of a calcareous or corneous nature. We merely
observe, that it is furrowed transversely, by striz more or less
deep, where the larger part of the body of the animal is
situated ; but it cannot be said that the e.velope is there less
hard, than on the rings themselves. This envelope is com-
posed, as usual, of a skin, and a contractile, muscular stratum.

The skin does not, as in other animals, appear to be divisible
into the usunal parts. It seems to be formed only of a sort of
mucous and transparent epidermis, doubtless decomposing the
light, by a physical disposition of its parts, or perhaps even
by its folds, so very fine that they form fissures. Underneath
is sometimes found a true pigmentum, on which the natural
coloration of the animal depends, which is very various. Tt
has been. found impossible to discover any nervous structure
in this, though its sensibility, as we shall see by and by, is

very great.
We are not acquainted with any special organ of sensation
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in the chetopoda, unless we may consider as such, to a certain
point, the cirri of the appendages, when any exist, and espe-
cially the tentacula, and the tentacular cirri. Their structure
does not appear to differ from that of the general envelope,
only they are filled with a substance, which by the action of*
alcohol, sometimes coagulates incompletely, and is divided
into fragments, more or less regular, corresponding to the
folds of the envelope, which sometimes gives them the ap-
pearance of being articulated. They are sometimes, howerver,
really composed of globular articulations, regular, so as to be
completely moniliform, as may be well observed in the species
of nereides, which constitute the genus Syllis of M. Savigny.

As to the black points, or spots, which we have said exist
at the upper part of the cephalic rings, and which are pretty
generally regarded as eyes, they are evidently formed, each
by a small flatted globule of a black colour, and lodged in a
particular excavation of the dorsal muscular band, interposed
between it and the skin, which appears more thin and trans-
parent in this place than elsewhere.

The locomotive apparatus is essentially composed of the
subcutaneous muscular stratum and the appendages, espe-
cially the seta which enter into their composition.

The sub-cutaneous muscular stratum, only more thick un-
derneath, and on the sides than above, exists through the
whole extent of the body, and forms the greatest portion of
its investing sheath. It is essentially composed of longitu-
dinal fibres, divided into superior, lateral, and inferior fasci-
culi, each separated into two parts, by dorsal, ventral, and
lateral lines. These fibres, however, are not extended without
interruption, from one extremity of the animal to the other ; but
they terminate successively, at least in part, opposite to a vari-
able number of rings anterior to that from which they have
issued ; but thereis no more adherence to the skin in one place
than in the other. Thus, in the common nereides, the two dorsal
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muscular bands, separated only by the dorsal vessel, are con-
tinued without interruption from one extremity of the body
to the other, not, however, attaching themselves successively
to the contraction of each ring, or to each transverse furrow.
When arrived in front, they contract, and terminate at each
tentaculum of the head.

The appendages, in their active, or contractile parts, are
really composed like the rest of the skin, with the difference
that the muscular stratum is there of necessity much less
thick; but it has not appeared that those parts are provided
with special muscles.

The passive parts of the appendage, or the setz of what
kind soever they may be, are always rigid and fragile. Their
chemical composition would appear to be a mixture of cal-
careous and corneous matter. Each seta is hollow through
its entire extent, at least if we are to judge of all, from the
demonstration which has been made in some species. Ordi-
narily pointed, and barder on the summit, they are on the
contrary truncated and soft at the base. We have already
seen, that, according to their uses, they are straight, aciculated,
or curved into hooks, at their extremity, in which last case,
they are always much shorter. Sometimes they are even
denticulated, as in the serpule.

These parts, usually retractile, and intractile, except in the
final genera, are in fact capable of being withdrawn almost
completely through proportional holes pierced in the skin.
They do not appear, however, either particularly, or in fasci-
culi, to be provided with muscles which should produce
movement. But their extremity, after having traversed the
skin, pushes as it were within the longitudinal and lateral
muscular fasciculus, which produces sorts of shrouds as to
the masts of a vessel. By the contraction of the fibres, the
seta is pushed outwards, more or less strongly, without which
it re-enters into a state of repose. This is an arrangement
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which has not been remarked but in this class. There
are, besides, some small basilary muscles, which are de-
rived from the lateral contractile stratum, and which, accord-
ing as they come before or behind the base of the fasciculus
of sete, must carry them forward, backwards, upwards, or
downwards.

The other parts of the appendages of the chetopoda, mobile
in all directions, extensible and retractile to an extremely
remarkable degree, produce all their movements only by means
of the subcutaneous, muscular stratum, which enters into their
composition.

Tt is pretty nearly the same with the teeth or jaws. No
peculiar muscles have been observed in them, and their move-
ments are owing to those of that part of the subcutaneous mus-
cular envelope in which they are implanted.

The setx properly so called, of length and breadth so vari-
able, that they are sometimes fine enough, and soft enough to
be manufactured into felt, are often disposed in fasciculi. But
they are also sometimes like a fan, and in a single rank.

The acicule, or pointed setse, are sometimes divided in a
tolerably fixed manner in the fasciculi, or bundles, most fre-
quently but one or two in number; but sometimes also more
numerous, as in the bristling aphrodite.

As to the hooks, they are always on a single rank, very
much crowded one against the other, the hook being directed
externally and forwards. The range which they thus form is
supported on a linear nipple, not much projecting, and com-
prized between two lips of the skin, producing, when they
are drawn in, a sort of stigma, analogous in appearance to
those organs in insects, but in reality much more like the
nipples or false feet of the caterpillars, as has been well re-
marked by M. Latreille.

The digestive apparatus of the chetopoda, is in general
very simple, often composed only of a simple cylindrical

13
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canal, almost without enlargements, and extended from the
mouth to the anus; but in some species a little more com-
plicated.

The mouth is sometimes, as in the lumbrici, and neighbour-
ing genera, a bivalve orifice or not, sitnated at the anterior
extremity of the body; but in a great number of cases, it is
no longer at the apparent extremity of the body, but rather
at that of two or many of its rings a little modified, and which
can re-enter or come forth from the part of the esophagus
which corresponds to a variable number of rings which fol-
low. To this extensible part of the cesophagus in certain
chetopoda, the name of proboscis has been given, perbaps
erroneously ; for there is no particular muscle which can serve
to draw it in or put it forth. It is really formed like the
double envelope which constitutes the rest of the body, with
the difference that there never are any appendages properly
so called, but only little accumulations of corneous tubercles,
the use of which is not known. Sometimes we remark, be-
sides, at the orifice of the first of these proboscidiform rings
some papillary tubercles, or even short barbles, which no
doubt assist the mouth in prehension. We also observe pretty
often in the nereides a pair of teeth or corneous hooks, curved
like a reaping hook, denticulated or not, on the concave edge.
These hooks, which have sometimes been designated under
the name of jaws, are in general two in number, forming a
lateral pair. Four have been observed in a species of nereis,
each occupying an angle of the extremity of the proboscidal
ring. Two are capable of being protruded to seize the food,
which is then delivered to the other to be masticated.

These hooks are hollow in a great portion of their base, and
this cavity gives insertion to some muscular fibres, which,
without doubt, assist their movements.

In a tolerably great number of the chetopoda, the anterior
part of the intestine is provided with a true buccal mass, much
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more complicated, and capable of being carried forward or
backward, by fasciculi of muscles, which, belonging to the
sub-cutaneous muscular stratum, are carried, either from the
anterior margin of the buccal orifice, to the anterior half of its
mass, or from the rings which immediately follow it behind,
to its posterior half. We find, besides, that it is in a great
measure composed by numerous transverse fibres, which must
act strongly in mastication.

This mastication is performed by corneous or calcareous
parts, which cover some longitudinal folds, corresponding to
each other by pairs, and they often extend a considerable
way into the entrance of the intestinal canal. The number
and form of these various kinds of teeth varies sufficiently.
No true odd one exists among them, that is to say, in the
middle dorsal or ventral line ; but almost always the two teeth
which constitute the inferior pair, are contiguous,in the medial
line, which forms a sort of under lip. The lateral pairs are
variable in number, and most frequently composed of a sort
of handle which is introduced into the muscular stratum, and
of a free curved part, which may be either denticulated or not.
Tt is this last part, which, being susceptible of being some-
times augmented at one of its angles by a corneous tubercle, .
has been the cause, that M. Savigny has defined, in a group
or two of the nereides, some of the genera which he has esta-
blished among the multidenticulated species, according to the
odd or even number of these organs, which he has deno-
minated jaws. M. de Blainville declares that he has found
them always even, with the difference just noticed,—and
which does not take place constantly on the same side, as
M. Savigny supposed, but in an entire genus, that of aphro-
dite, the teeth which constitute the upper and lower pair, are
contiguous, and touch each other in the middle line, from
which it results that they act, like the jaws of bony animals,
in a vertical direction, two against two.

YOL. XIII. F
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At the end of this first part of the intestinal canal comes
the cesophagus, which in the species where there is no buccal
mass, i8 the direct continuation of the buccal cavity; but
which, in the others, takes its origin at its upper part, so that
the plane of the latter is much lower.

Accompanied in its traject by some salivary glands, often
rather long, at least in the species where mastication takes
place, or shorter in those in which this function does not
exist, the esophagus is more or less dilated, and constitutes
the stomach.

This part of the intestine is sometimes enlarged, solidified by
muscular fibres pretty thick, and constituting a sort of gizzard,
as may be seen in the lumbricus terrestris. But most fre-
quently it is membranaceous, and is continued, through the
whole thoracic portion of the trunk, undergoing some dilata-
tions, more or less marked, or being provided with sorts of
cceca opposite to each interval of the articulations. These
dilatations are often determined, in a great measure, by the
plenitude of the stomach, and then its parietes are very thin.
In the contrary case, they have a very great thickness, as
much in consequence of that of the muscular stratum, as of
that of the mucous membrane, which forms some considerable
longitudinal folds. This disposition belongs essentially to
the nereides.

In the amphitrite, including the pectinariz, the stomach
is long, tolerably thick, but without any trace of ccecum. The
same is the case with the terebell.

It does not appear that any distinct liver has yet been ob-
served in the chetopoda, nor any organ which might per-
form its functions, otherwise than some granulations in the
thickness of the intestine, as in the nereides, or which often
terminate the cceca, and even form a projection under the
skin; such may be considered the small denticulated crests
which are seen behind the root of the appendages in the
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aphrodite aculeata, and which have been regarded as gills. In
fact, in the family of the aphrodites, and especially in the
principal species, A. Acnleata, the stomach, entirely mem-
branaceous, is furnished throughout its whole length with long
cceca, pedicled, or narrowed at the place of their communi-
cation with the intestinal cavity, and which proceed trans-
versely, and dilating, even into the interval of the rings.
Nothing similar seems to exist in any other genus.

The rest of the intestinal canal, most frequently without
convolutions, and without any notable difference of diameter,
proceeds directly to the anus, which is constantly terminal,
and ordinarily very large and transverse ; but in the pectinariz
it is not the same, the intestine making two convolations of the
length of the body before it terminates at the anus, and those
convolutions being united by a sort of very slender mesentery.

The apparatus of respiration is not always specially marked
in the chetopoda. In fact, in the final genera, it is im-
possible to find the modifications of the skin, proper to con-
stitute lungs or gills.

When this apparatus is specially marked, it always forms
true exterior gills, the form and position of which are suffi-
ciently different.

In the serpule and ampbhitrites, those organs situated on
the back of the labial ring, are formed by long cirri, furnished
with two ranks of denticule, very short, and supported on a
sort of pedicle, as it were lamellose. We find that they are
almost entirely composed of a very thick vessel, which, seen
with the microscope, appears a sort of trachea, analogous to
what is observed in insects, its parietes being, in fact, sup-
ported by transverse fibres.

In the sabellarie, the pectinariz, and the terebelle, the gills
ramified like little shrubs, occupy the lateral portions of the
cephalic rings, and it really appears that these are the vessels
themselves, ramified, and covered by a skin extremely thin, .

F2 )
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so much go, that in the living state, they are of a blood-red
extremely lively.

In the arenicol®, they are again arbuscular, but they occupy
the upper part of the root of the thoracic appendages.

In the amphinoniaa, and the multidenticulated nereides,
they are equally dorsal, and on a more or less considerable
number of rings of the body, but they are merely pectinated
and slender; those of the last rings of the body finish by
even becoming unilobate or cirrhous.

Finally, none, unless indeed in a rudimentary state, are
admitted to exist in the aphrodites, in many genera of nereides,
in the lumbrici, nais, &c.

The circulatory apparatus of the chetopoda, simply pre-
sents the vascular portion, without any beart, or true organ
of impulsion. This vascular part is doubtless composed of
two orders of vessels, but much less distinct, in any point of
view, than in the higher animals.

‘We may nevertheless consider, as belonging to the venous
system, a single thick vessel, somewhat flexuous, without
swellings or dilatations, and which occupies the middle ventral
line above the nervous system. It is the result, without
doubt, of the branches which come to it transversely, on each
side of each ring, in the whole length of the body, except in
front, where it receives three thick branches, a medial, which
is placed below the buccal mass, and which is really the con-
tinuation of the trunk, and two lateral, one on each side, much
stronger, and which bring back the blood from the buccal mass
itself by irregular branches, from its muscles, and from the
skin of the first rings. All this process is very observable in
the nereis gigas.

In the species which have the gills attached to the first
rings of the body, as the serpule, the amphitrite, and in gene-
ral all those inhabiting sand, the vessels returning from the
different ramifications which compose them, render com-
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plicated the anterior part of the venous trunk, or of its two
branches, like a V. In the species in which the gills are
dorsal, and on a great number of rings, the veins which re-
turn from them, belong to the corresponding transverse
branches.

From the anterior extremity also of the bifurcation of the
medio-ventral vein, spring the principal branches of commu-
nication with the arterial system. These branches, placed on
the sides of the cesophagus, ascend towards the back, and
end at the dorsal vessel.

The arterial system is formed by a thick medio-dorsal, or
rather intestinal vessel, evidently swollen from ring to ring,
at least in its action, by the blood which it contains, and
furnishing on the right and left, some transverse vessels,
which, when arrived at the root of each appendage, divide
into two branches: one which proceeds forward, and the
other behind. Each of these branches is itself divided into
two branches; one which returns internally for the hepatic
lobes, and the ovaries; the other which goes to the branchial
part of the appendage. This, at least, is sufficiently observ-
able on some nereides in the living state.

With respect to the species, whose gills are at the cephalic
rings, and much more complex, it is easy to see that the
lateral branches of the dorsal vessel, must be much thicker,
and that they are continued in the branchial cirrus, and in its
ramifications.

In the lumbrici, the thick dorsal vessel, with its pulsations
and its lateral transverse trunks at each ring, are equally ob-
servable, but without the branchial ramifications. There
bave been merely remarked, in front, two vessels, occupying
towards the end the medial line ; one straight and smaller ; the
other flexuous and of a more considerable calibre, neither one
nor the other having pulsation.

The apparatus of generation in the chetopoda has not yet
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been studied in a sufficiently complete manner in all the
principal genera, to render it possible to deduce any clear
general conclusion concerning it.

It appears extremely probable that the two parts of the
apparatus are distinct, but that they exist in the same in-
dividual, which produces what is termed an incomplete her-
maphrodism. This seems at least to be absolutely true of the
lumbrici.

In the terebelle the ovary appears to constitute a white body,
depressed, bifurcated behind, occupying the upper face of the
abdominal muscular plane, from the head as far as the ninth
articulation. Its communication with the exterior is made by
a medial orifice, situated on the anterior part of the ventral
disc.

In the pectinarie (first division of the Amphitrite in the
text, see note), the female organ is constituted by a pair of
oval corpuscles, situated altogether at the anterior part of the
body, on each side of the origin of the esophagus, and which,
according to the observations of Pallas, scarcely the size of a
double seed of millet during the greatest part of the year,
swell early in the spring, and form considerable masses, fill-
ing all the anterior part of the body, and composed of a great
quantity of white grains.

The female part of the nereides consists in a series more or
less considerable of globular masses, of a yellowish white,
grained, placed between each gastric enlargement, without
adherence or communication with it, and, on the contrary,
terminating by an adherence to the skin, immediately at the
upper root of the corresponding appendage.

In the terebell® the spermatic vesicles are four pair in num-
ber, the anterior two being smaller. ‘They are implanted in
the interstices, which separate the peduncles of the append-
ages from the fourth as far as the sixth; and their external
orifices, in the form of transverse chinks, are perceived, though
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with difficulty, in the furrows which separate these pedun-
cles. .

In the pectinariz these vessels are placed in the same man-
ner; but they are only two pairs in number, situated in front,
and adhering to the peduncles of the second and third pair of
feet, behind the gills. The liquor which they contain is, ac-
cording to Pallas, of a yellowish colour, like bile.

The male part in the nereides is perhaps formed by a series
of corpuscles, ranged by pairs on-each side of the nervous
cord, but only for the first three and twenty rings, diminish-
ing in volume by little and little, in proportion as they ap-
proach from the middle part more and more to the extremi-
ties. It does not appear, however, that any canals arise from
these organs, which should establish a communication be-
tween them, and still less any communication with the ex-
terior.

The nervous system in all the chetopoda consists, as in all
the articulata, of a series of ganglia, situated in the medio-
ventral line, in as great a number as the body is composed of
rings, often naked in the visceral cavity, but often also under-
neath a portion of the sub-cutaneous muscular stratam. Each
of these ganglia is united to the following by a double cord,
very distinct, which constitutes an uninterrupted thread from
one extremity to the other of the animal, enlarged at in-
tervals. It isfrom these enlargements that subsequently pro-
ceed in radii the threads which go to distribute themselves,
especially to the fibres of the muscular stratum, whether it be
sub-cutaneous or sub-mucous. The first, a little thicker than
the others, does not appear to furnish more than two thick
branches, which proceed from each side of the head, and
which, arrived at the root of the tentacular cirri, are divided
into threads for each of them. This is particularly observable
in some nereides.
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In the amphitritee, we may very well trace along the bran-
chial cirrus a nervous thread, which accompanies the vas-
cular system.

One of the singularities presented by the chetopoda is, that
their recrementitious fluid, or the blood, is almost constantly
red, the aphrodites excepted. Of the cause of this we are
entirely ignorant.

Their phosphoric property is altogether remarkable, at
least in the smaller species. From this Linnseus long since
denominated one of their species’ mereis moctiluca. M.
Viviani has likewise noticed one of them among the animals
to which he attributed the phosphorescence of the waters of
the sea of Genoa.

The chetopoda have in general been too little observed in
the living state, and especially for a sufficient time, to en-
able us to know any thing with certainty respecting their
physiology, or their natural history.

We only know from the experiments of Muller, that the
nereides and the naides are capable of reproducing the parts
of their body which have been amputated.

The chetopoda are almost all aquatic, the earth-worms
excepted, and even those, to a certain point, may be regarded
as such, gso much need have they of humidity, and so much
do they fear, and are injured by drought. A great part of
these animals live in the waters of the sea. It may be even
remarked, that there are few marine beings that perish so soon
when they are put into fresh water. The majority of the
naides live in fresh water. It would appear, too, that though
the nereides generically belong to the sea, that some true
species may be found in the lakes of North America.

Some of these animals are to be found in all quarters of the
world, and, except the Amphinomse, which have not yet been
met with except in the seas of warm latitudes, and particu-
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larly in the Indian, all the other genera have some species in
all seas. We may observe, however, that the largest species
come to us from the Indian seas.

It is in general on the shores of the sea, in the midst of
thalassiophytes, in the anfractuosities of the madrepores, of
rocks, in the sand, and particularly in mud, that the chetopoda
are to be found ; and if some species are more commonly to
be met with in the open sea, as, for instance, the amphinomss,
named by M. Savigny Pleione vagans, it appears that they
may have been drawn along with marine plants by the cur-
rents, as is the case with many other animals.

A great many species are free and wandering, but others live
in a tube without being fixed there.

The position of this tube is rarely horizontal, and when it
is vertical, should any chance displace it, the animal torments
itself until it has recovered its proper station, as Pallas has
frequently proved by experiments on the pectinarie.

The locomotion of animals of this class is in general rather
slow, and may be compared to that of slugs, to a certain ex-
tent, though they have a great number of feet, or at least, as
we have seen, of appendages that serve for locomotion. This
is the case with the species which are most favoured in this
respect, such as the nereides. In the aphroditus it is infinitely
slower; and is reduced to a nullity in the serpulee, the amphi-
trites, and the sabellarie : in fact, they can only rise or sink in
the tobes which they inhabit, by their fasciculi or hooked
setee.

The nereides not only creep in a serpentine manner on the
surface of solid bodies at the edge of the water, but they often
swim very well, either by successive undulations of their
bodies, like eels and serpents, or by even agitating their ap-
pendages, which serve as oars.

The chetopoda appear to be for the most part carnassial, and
feed upon smaller animals than themselves which come within
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reach of the species inhabiting tubes, or which they go in
search of when they can move, as do the aphrodites, the am-
phinome, the nereides, &c. The species which have the
mouth armed with corneous or calcareous teeth, whether
trenchant or molar, must use as food living animals, and
often such as are of a considerable size. Nereides have
even been found in the holes of teredines, from which it has
been concluded, that the former preyed upon them. The
larger nereides with many teeth may doubtless attack pretty
large animals, even fish perhaps not excepted.

There are chetopoda, on the other hand, which appear to
feed only on organic molecules, or at least on the portions of
organized bodies contained in the soil which they inhabit :
such are the arenicolee and lumbrici, whose intestinal canal is
constantly found filled with earth and sand. It is true that
their mouth is but a simple orifice, without any buccal appa-
ratus.

The means which the animals of this class employ to pro-
cure their food cannot certainly be very inventive; for those
which live in tubes, it is sufficient to agitate in all directions
the barbles with which their heads are adomned, to draw to-
wards their mouth a current of water, which must bring with
it a certain number of little animals, or even to seek them and
draw them towards the mouth by a sort of prehension, executed
with the assistance of their branchial cirri, or of the barbles,
when they are provided with them. Certain of those tubico-
lar species may thus remain in ambush at the entrance of their
tube, and so much the more easily, as it is often composed of
grains of sand, or of particles of shells, in all respects similar
to those which constitute the surrounding soil.

The free and vagrant species may go in search of the
objects which suit them, but in all probability they lay no
ambush. -

The lumbrici, thalassems, and the arenicole, have only to

13
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excavate their habitations to find in the detritus of the materials
which they swallow the substance which is to support them.

We know very little concerning the mode of reproduction
in the majority of the chetopoda; it is in fact extremely diffi-
cult to make direct observations upon them in the bosom of
the waters, and often in the soil itself which they inhabit ; and
it is not less difficult to institute experiments for the purpose
of ascertaining any information on the subject.

We do not know whether all the species have need or not
of the approximation of two individuals to propagate their
species, as is certainly the case with the lumbrici.

It is only certain, that towards the commencement of
spring, in our seas at least, we find the bodies of these
animals filled with eggs, or with a milky, and as it were sper-
matic matter. In South America, we know from Darfel,
quoted by Pallas, that the amphitrites at Curagoa are in full
vigour in the months of S8eptember and October ; that at these
times they deposit their eggs, and that the young ones come
forth in the month of November.

The number of the young is immense; but are they de-
posited in the egg state or in that of the living animal, or in
particular localities 7 These are facts of which we know
nothing, and we are likely very long to remain in such
ignorance.

The species which live in tubes are certainly not born with
ope, as is always the case, on the contrary, with the conchy-
liferous mollusca, because with the latter the shell in reality
forms a part of their skin, which is not the case with the
tobicolous chetopods. It is then probable that the very young
chetopod has no tube, but that it forms one immediately
after it has been expelled from the bosom of the mother.

We have still less information respecting the duration of
life in these animals ; we even know nothing in this respect
about the earth-worms, which we find in such abundance in
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our gardens, and with which it might be useful for us to
become better acquainted.

The chetopoda are of no great utility to the human species.
It appears, however, that the larger species may be made
available in the way of food. Pallas relates that some inha-
bitants of the coasts of Belgium eat the buccal portion or
mouth of the aphrodita aculeata ; but this must prove a very
poor resource indeed.

The larger nereides, the arenicola, the clymens, the tipun-
culi, and even the lumbrici, are employed as baits with great
advantage in hook or small net fishing. A tolerable number
of fish are taken in this way alone ; and ithas been remarked,
that the fishing is more successful when these worms can be
employed in the living state.

These animals, notwithstanding the small number of cases
in which they can be useful to us, are nevertheless more ad-
vantageous than hurtful. The earth-worms themselves, by
dividing the earth, facilitate the development of the roots of
the plants of our gardens.

As M. de Blainville, in his second class of worms (apoda)
has thought proper to include along with the last division of
our author’s annelides (the abranchia asetigera), intestinal
worms, we cannot in this general sketch avail ourselves of his
observations, valuable as they otherwise may be, We must
therefore reserve what we have to say concerning these animals,
such as Hirudo, &c. until we come to observe upon them in
their proper place. We shall now proceed to consider suc-
cessively the orders and genera of the Annelides of the text.

We begin of course with the order

TUBICOLE.
Under the denomination of SERPULE (our first genus),
coming doubtless from the word Serpere, to creep, Linnsus
very early distinguished a pretty great number of marine
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tribes, which, adhering to immerged bodies, appear in fact to
creep upon their surface, from the great nuwber of inflexions
which they form there.

Notwithstanding the labours of Linnzus and his editor
Gmelin, it was only since the introduction of the consideration
of the animal into the systematic disposition of shells and testze
in general, a consideration owing to Pallas, to Poli, and after-
wards to MM. Cavier and de Lamarck, that any kind of cer-
tain order could be established in the great genus Serpula of
Gmelin. M. de Lamarck was the writer whom the nature of
his labours most necessarily conducted to this task, and to him
is owing the definitive establishment of the genera Verme-
{us and four others, which are now ranged under the type of
the mollusca, and also of the genera Spirorbis, and some others,
which have remained among the chetopoda or annelida, along-
side of the true Serpula. Nevertheless, it would appear that
science did not possess any just character whereby to distin-
guish the tribes which belonged to the mollusca from those of
the chetopoda, until it was furnished by M. de Blainville.
We shall briefly notice his distinction here. A tube or funnel
of a molluscous animal, usually free through a great part of its
extent, is never pierced at its extremity or summit, and its
cavity often presents a series of partitions, which are formed
in proportion as the animal in growing larger, has been obliged
to abandon the most narrow part of it; sometimes this part of
the shell is entirely filled and solid, as in mugil. The testa
of a chetopod, or tubicola, however solid it may be, is, on the
contrary, constantly, at least at its origin, fixed, applied by its
ventral face, on a foreign body, and does not rise more or less,
except towards its termination, which varies according to the
form and the extent of the sub-posed body. It is always
pierced obliquely towards its origin or its summit; and there
are no partitions or divisions whatsoever in any part of its
cavity. This is in strict relation with the organization of the
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animal, whoee anus is always terminal and posterior, and
which, besides, has no sort of adherence with its tube.

The genus Serpula may be thus characterized : animal
moderately elongated, a little depressed, composed of a great
number of articulations very much crowded, consisting of an
abdomen and cephalothorax, tolerably distinct; the head, or
first segment, is larger than the others, and has for appendages
above a pair of elongated tentacula, dilated into an operculi-
form disk, radiated at the extremity, and one of which alone
is completely developed. On each side is a tolerably large
gill, in the form of an unilateral comb, composed of a variable
number of long cirrl, furnished with a double internal rank
of mobile barbs ; the thorax is short, with a sort of membrana-
ceous sternal plate inferiorly ; the appendages of the thoracic
and abdominal rings are divided into two oars, the upper one
provided with a fasciculus of subulated sete, returning to-
wards the back; the lower with a range of hooked setm, for
the thoracic rings, but the reverse for the second. The testa
is in the form of a conical tube, solid, entirely calcareous, irre-
gular convoluted, free in a portion of its termination, and fixed
by its summit ; the aperture is rounded.

The characters just assigned to the genus Serpule, after the
most common European species, will suffice to make known
the general form of the animal, and all that presents itself ex-
ternally in relation to it, adding, howerver, that it is contained
in a membranaceous envelope, as are all the tubicole—an
envelope which, without doubt, produces the shell, always
much larger than itself. As to the organization of these ani-
mals, it has been very little studied.

The intestinal canal commences by a buccal orifice, alto-
gether anterior, provided with two lips, without any trace of
teeth or proboscis. This orifice conducts into the intestinal
canal, which proceeds directly to the anus, is always mem-
branaceous, and even presents no very distinct gasiric en-
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largement. The anus is altogether terminal, and very
small.

The manners and babits of the serpulee are extremely
simple. Constantly fixed by their tube on bodies submerged
in the sea, at tolerably great depths, all their movements are
confined to advancing more or less out of their tube, so as to
push forward the thorax, but rarely beyond that, and the
gills more especially, which they develope like a fan, and
agitate here and there. This partial sally from the tube, is
doubiless performed by means of the hooked appendages,
which are directed hindwards, taking their resting point on
the parietes of the testa, somewHat in the manner that chimney-
sweepers mount up our chimneys. On the least danger, which
is indicated by the more rapid motion of the water, the
animal sinks into its tube, deeply enough for its tentaculum,
when dilated, completely to close the aperture,and thus serve
as an operculum. We know but little concerning the sort of
food used by the serpul®, and still less concerning their mode
of reproduction. It is said, however, that they are nourished
by aquatic animalculee, which they seize by the help of their
branchial tentacula. The origin of the tube in a part which
is open obliquely, leads us to suppose that the young animal
is altogether naked, and that it forms no calcareous envelope,
until some time after its birth.

It is known that species of this genus exist in all seas.
Nevertheless it would be difficult enough positively to ascer-
tain their geographical distribution, because it is possible that
they might be confounded with the vermeti, or other animals
with tubes. We find, however, from the researches of M.
Savigny, on the species of this genus,—the only examination
in which attention has been given both to the animal and
the shell—that there are serpule in all our seas, in those of
India, and in those of Afnerica, and that the largest come
from the seas of warmer climates.
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We have already said, that M. de Lamarck divides the
serpul® of Linnzus into four genera : these are serpula pro-
per, spirorbis, vermilio, and Galeolaria. The spirorbes differ
from serpula only because the entire testa is constantly ap-
plied to some body : vermilio, which belongs to the gasteropod
mollusca of the * regne animal,” and differs not from ver-
metus,—because the operculiform tentaculum of the animal
is surmounted by a small testaceous piece; and galeolaria,
the second division of serpula, in the text, because this tes-
taceous piece, operculiform, is not simple, but very complex.
M. Savigny has not adopted this arrangement, nor indeed
mentions any species with calcareous operculum : his dispo-
sition of the species is deserving of all attention in conse-
quence of the above-mentioned principle which he has fol-
lowed, of taking the animal into consideration, as well as the
envelope.

The genus SPTRORBIS was established by Daudin, for the
species of Serpule by Linnzus and Gmelin, whose testa, ad-
herent in its entire extent, is rolled flatly, in a manner almost
regular, and thus forms a sort of planorbic shell. As for the
rest, the Spirorbes have all the characters of the true Serpulz,
the animal perhaps differing still less than the shell. Accord-
ingly, M. Savigny has rejected this genus from his distribu-
tion of Annelida.

The manners and habits of the Spirorbes do not differ from
those of the other Serpulz : they are always very small ; some
of them are to be found in all seas, fixed upon every species
of marine body, dead or living. M. de Lamarck characterizes
five living species, but it is not improbable that there is a
greater number in existence.

The name SABELLA has been employed by Linneeus in the
tenth edition of the Systema Nature, and afterwards by
Gmelin, in the thirteenth edition 8f the same work, to desig-
nate a genus of hig order of testaceous worms which he de-
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fined : animal similar to the nereides, open mouth, with two
thick tentacula behind the head, contained in a tubular shell,
composed of grains of sand retained in a vaginal membrane.
But as at this period, the animals which form the arenaceous
tnbes, were but very ill known, it is not surprising that at-
tention was given rather to the tube than to the animal, for
the purpose of increasing the species of this genus. To this
was doubtless owing the addition made by Gmelin to the
species of Linnzus, of a great number of the cases or sheaths
of the phryganee, or of neighbouring genera of insects, the
larvee of which are found in fresh water, and of which, in
imitation of Schriter, whom he has unluckily copied, he
makes as many species, as there are different bodies which
enter into the composition of those tubes. Some modern
zoologists, and particularly the French authors, have adopted
this genus with some modification, and others have taken no
notice of it.

Thus, M. de Lamarck, in the first edition of his Inverte-
brated Animals, makes no mention of the Sabell®. Itappears,
according to his definition, that he arranged the known species
under Amphitrite ; but in his last work, he established under
the name of Sabellarie, a new genus for one of the species of
the Sabelle of Linneus.

M. Cuvier, in his ¢ Tableau Elementaire,” appears to have
intended to place the trne Sabelle of Linn#zus in the genus
Amphitrite ; but in the Regne Animal, he has named Sabelle,
those chetopods, whose tube is usually clayey, whose gills
are fan-like, and without appendages in the form of a comb.
Of the habits of these animals there is nothing to remark.

To pursue this genus through the subdivisions of the text
would be useless. We should find nothing to entertain our
readers, but the controversies and blunders of naturalists, and
the everlasting revolutions of nomenclature.

TEREBELLA is a genus of Chetopoda, with artificial tubes,

VOL. XIII. G
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established by Linnszcus for a tolerably great number of ver-
miform animals, belonging to our author’s red-blooded worms,
or annelida, which live upon our coasts, sometimes imbedded
in the sand. This genus, adopted by all zoologists, but
rectified, and purged of the species not naturally belonging
to it, may be thus characterized : body elongated, subcylin-
drical, inflated in its anterior third part, attenuated behind ;
head not very distinct, but yet formed of three segments;
thorax of twelve, and provided underneath with a sort of
sternal scutel, lengthened as far as the twenty-first ring; ab-
domen cylindrical, and composed of a great number of articu-
lations ; mouth subterminal, bilabiate; upper lip advanced,
and furnished above with a great number of unequal and
filiform barbles, cleft underneath, and prebensile ; no tenta-
cula; gills in the form of arbuscula, two in number, or four,
or six, disposed in pairs on the first, second, or third thoracic
ring ; feet dissimilar; the thoracic, with two compound oars,
the dorsal with subulate sete, the ventral, with a double rank
of hooked setz, and the abdominal consisting of hooked set=
gimply; the tube cylindrical, open at the two extremities,
membranaceous, and invested with large grains of sand, and
fragments of shells.

The organization of the T. conchilega, has been examined
by Pallas under the name of nereis conchilega. The exact-
ness of his description has been verified by M. de Blainville.
The body of this animal, of a whitish colour, with a rose-
tint arising from the irradiation of the red colour of the
sanguine vessels, is rather elongated, lumbriciform, a little de-
pressed, nevertheless rather more convex above than below,
and gradually attenuating behind. Under the belly is a
narrow, flat, small band, which commences immediately after
the head, and which terminates by being narrowed and at-
tenuated a little beyond the middle of the body. It is divided
into many parallelograms, by the scissures of the segments.
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The anterior third of the body, a little broader than the rest,
forms a sort of thoracic region, composed of seventeen segments:
they are provided on each side with a pencil of sete, above
and underneath, with a sort of vertical cleft, with two lips,
pretty similar in appearance to a long stigma, but which is really
produced by the re-entrance of two very crowded ranks of setz,
very short, and curved hook-wise. In the rest of the body,
composed of more than one hundred and fifty segments, there
are no other appendages but those ranks of hooked sete.

The head of the terebella is but little distinct, and appears
as it were truncated. We may nevertheless recognize there,
by means of the appendages, several segments. The first,
or labial, which advances more or less above the mouth, in
the form of an epiglottis, and which supports at its upper
face, a variable, but often a considerable number of cirrous
barbles, of different lengths, and which are formed by a sort
of shred, bending longitudinally underneath. The second
ring constitutes the posterior lip; it is much more narrow
above than underneath. The third supports, on each side, a
sort of membranaceous lobe, and forms a kind of neck.

After the head, come the first three thoracic gills; the gills
are in the form of arbuscula, more or less ramified, and rather
dorsal. The third pair is accompanied, underneath, with a
pencil of simple sete, but without any range of hooks.

The mouth very large, is anterior and inferior.

The anus is terminal, folded, and circular.

The organs of generation (or, to speak more properly the
ovary), are terminated, according to Pallas, by a medial
orifice, situated at the edge of the first segment of the abdo-
minal band.

In the organization of the terebellz, we may remark, as in
all the chetopods, that the sub-gelatinous epidermis, is re-
covered with the greatest facility, from the rest of the cuta-
neous envelope. The dermis is confounded with the muscalar

G 2
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stratum, which is divided into five longitudinal bands; a
single dorsal, and two inferior pairs. It is between the in-
ferior edge of the dorsal, and the superior edge of the external
abdominal band, that the setee are implanted.

The intestinal canal is retained to the parietes of the visceral
cavity, only by a small number of fibrille. It is extremely
narrow at its commencement at the mouth, and without any
traces of teeth in the buccal cavity, but it increases by degrees,
in bulk, and after a sensible and sudden contraction, it forms
the stomach. The latter, corresponding pretty nearly to the
eighth articulation, is membranaceous, a little swelled in the
middle, and at the twelfth, or thirteenth articulation. It be-
comes a little more narrow, but more fleshy in the place where
the intestine, properly called membranaceous, exists, which is
continued directly to the anus, surrounded immediately by the
external envelope, to which it adheres in all parts.

The respiratory apparatus, altogether exterior, is formed by
gills above described, which are evidently only ramified ves-
sels enveloped with a skin considerably attenuated.

The latter, proceeding no doubt from the ramifications
which return from the gills, follow, as usual, the inferior and
medial part of the abdomen.

The apparatus of generation consists of a female, and of a
male part. _

The female part is composed of a single medial ovary, oc-
cupying the whole inferior face of the visceral cavity, as far
as the ninth ring. Pallas tells us that it terminates behind in
a bifurcation. This mass, which presents irregular, transverse
strata, is white, and is composed of a great number of oviform
grains. It is terminated by a single orifice, of which we
have just spoken.

The male part consists of four pairs of small pyriform
vesicles, the base being behind, and the neck forward, placed
on each side of the anterior moiety of the ovary. The an-
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terior pair is much smaller than the others, and especially
than the two middle ones. Their termination takes place ex-
ternally, by very small orifices situated between the fifth and
sixth pair of feet, for the fourth pair; between the fourth and
fifth for the third; between the fourth and second for the
second ; and between the third and last, for the first.

These animals live often assembled in great numbers, in
those parts of our coasts where plenty of sand is to be found ;
and especially argillaceous sand, for, although their tube
often contains sand, properly so called, fragments of shells
enter still more into its composition. These tabes often ex-
ceed, by two or three inches, the surface of the ground in
which they are implanted. When the sea covers them, we
see the animal put forth its barbles and gills, and agitate them
in all directions. The last are of a fine blood-red, and have
so much sensibility, that if they are touched, they contract,
the blood is expelled from them, and they are no longer red.
The barbles of the mouth are not coloured by the blood.
They are in a perpetual movement of contortion, of extension,
and through a property dependent, no doubt, on the mucous
matter secreted by their surface, as well as on the particular
form of their inferior face, they adhere with a great facility to
all the bodies which they touch. It is, in fact, with the as-
sistance of these organs, that the terebella constructs its tube;
its base is a glutinous membrane, to the surface of which the
foreign bodies are cemented. They are pretty nearly cylin-
drical, alittle narrowed, however, behind, but broadly opened
upon that side, as well as the other. They are uncovered for
the space of an inch from their origin. Some appear to have
been found totally so, as Pallas notices in the case of indi-
viduals, which he has observed on the masses of eggs of the
buccinam undulatum.

When the terebella is withdrawn by force from its tube, it



86 SUPPLEMENT

seems probable that it can proceed to form another. Pallas,
in fact, informs us, that when it is very much annoyed there,
it will issue forth spontaneously, and make its escape by
& vermicular kind of movement.

The AMPHITRITE is a genus of marine worms, whose
character consists in having the head furmished with two
pieces of a metallic lustre, and similar in form to combs.
These animals, for the most part, inhabit tubes, which they
form by agglutinating small grains of sand or fragments of
shells, and which are sometimes fixed, and sometimes free,
according to the species. The body of the amphitrite is in
the form of an elongated cone, and is ordinarily terminated by
a long and tubular tail. The rings which compose the body
support all, or in part, on each side, a fasciculus of some stiff
setze, which the animal employs for motion. There are also
at each of these rings some fleshy filaments. The gills of the
amphitrite are attached to the anterior part of the body only,
as happens with all the worms that inhabit tubes, because
gills attached to the other parts of the body, which are sunk
in the tube, would be useless for respiration; these gills are
in the form of a plume of feathers, and their greatest number
is four pair. The head of the amphitrite is as it were tran-
cated : around its mouth are filaments, more or less numerous,
which serve as tentacula; the two brilliant combs are placed
underneath. It is probable that the animal makes use of
them to attract towards it the bodies which are to become its
prey, or the grains of sand which it desires to attach to its
tobe.

The amphitrites have, for the most part, a skin so fine, and
80 transparent, that all their interior is perceptible through it ;
this interior generally consists only in an intestinal canal, as
thin as the skin itself, and almost always filled with sand.
There are, however, some species which have a muscular
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gizzard. We also observe in them a vessel filled with red
blood, longitudinally directed, and which in the living animal
exhibits very marked contractions.

M. Cuvier originally attached both his Sabella and Tere-
bella to this genus.

The SIPHOSTOME is a very remarkable genus of these
animals, established by Dr. Otto, in a dissertation printed at
Breslan in 1820, on an animal discovered and observed first
on the coast of Naples in 1818, and which he has thus charac-
terized : body cylindrical, articulated, elongated, attenuated
at the two extremities, enveloped in a skin extremely thin,
diaphanous, provided on each side with a double series of
setze, directed forwards, and the anterior of which approxi-
mated, forms two sorts of advanced combs ; the mouth inferior,
subterminal, with a mass of cirri extremely numerous in front,
and a pair of tentacular cirri behind, composed of two orifices,
placed one before the other, the first smaller, canaliculated at
the base, with an advancement in the form of a proboscis, and
“the second much broader and more rounded behind. How-
ever extraordinary may be this character of a double mouth,
an arrangement not known in any other animal, M. Otto has
described and figured it with so many details, that it would be
difficult to deny its existence, however one might be at first
disposed to do so. Some doubts, however, may attach to the
use of these two orifices, as one of them might very well be
supposed to belong to the apparatus of generation. Be that
as it may, we shall present our readers with M. Otto’s descrip-
tion of this curious animal, which he names S, diplochaites.

Its body cylindrical, elongated, flexuous, and about three
inches long, is attenuated at the two extremities, but especi-
ally behind ; at the distance of about half an inch from the
anterior, it presents an enlargement, an indication of the place
occupied by the viscera; the number of segments of the body
is about forty, but they are not very distinct, except on the
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side of the belly which is flatted; the sides of the body are
bristled with a great number of stiff sete, long, thick, espe-
cially in the middle, of no great lustre, and whitish, forming
two longitudinal distant ranges, each ring supporting two of
these sete at each side. A singularity which they present is,
that they are all turned forwards, contrary to their arrange-
ment in all the other annelida; the setee of the rings which
compose the anterior extremity are very large, crowded against
each other horizontally, so as to imitate on each side a sort of
comb, directed forwards, as in M. Lamarck’s division of am-
phitrite (pectinaria), and furnished at its root with a consi-
derable quantity of tentacular cirri, extremely short and labial ;
between these two fasciculi, and at the inferior face, is the
head, properly so called, of a conical form, adherent to the
body by the summit of the cone, and elongated anteriorly into
a small proboscis ; it is at the base of this elongation that the
first buccal orifice is placed, which is continued in a sort of
gutter for its whole length, and which M. Otto considers to
serve as a sucker; the second mouth is farther back; it is
much larger, and surrounded by a labial pad, in the form of a
horse-shoe, at the posterior part of which is a pair of tenta-
cula, sub-compressed, mobile, sub-articulate, and with a deep
furrow on the edge ; theanus isrounded, large, and altogether
terminal. No other orifice has been observed on the exterior
of this animal.

The cutaneous envelope, rather thin,and transparent enough
to let the nervoiis and vascular system be seen through it, is
formed of two lamine, one of which is the skin, properly so
called, and the other, which M. Otto names the peritoneum,
still thinner, is very little adherent ; the latter, at the anterior
third of the body, separates the anterior cavity into two very
unequal parts, by a sort of diaphragm, pierced only by the in-
testine ; it is in the anterior part that lie the principal viscera.
The two mouths have each an cesophagus, about an inch long,
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which communicate by a lateral orifice partly with a large
bladder, which M. Otto thinks to be the stomach, and partly
with a single intestine, which continues it ; the first esopha-
gus, more narrow, has been most frequently found empty, but
sometimes filled with a whitish juice, while the second was
always filled with the same brown matter as the rest of the in-
testine ; the latter, placed under the other, has also more
ample and more solid parietes. At the place where they
approximate to form a common intestine, both adhere with the
gastric bladder and with the intestine, but the first more with
the former, and the second with the latter; so that it appears
that the bladder should be the continuation of the superior
esophagus, and the intestine of the inferior. This bladder is
large, spheroidal, very thin, diaphanous, most generally
empty, but sometimes filled with a yellowish junice. M. Otto
does not think that this is a true stomach, but a sort of bladder
proper for suction. On each side of the anterior mouth is an
organ, in the form of a cylindrical ceecum, an inch in length,
flexuous, and full of a viscous juice. M. Otto makes this to be
a large salivary gland. The continued intestine is very nar-
row and cylindrical ; it makes many convolutions round the
bladder, traverses the membranaceous partition, assumes the
dimensions and cellular form of a bulky intestine, and pro-
ceeds directly to the anus, surrounded in its course, as well as
the narrow intestine, by a hepatic mass, thick, and of a yel-
low colour.

The apparatus of generation consists of many small sacs
of eggs, situated in the anterior part of the visceral cavity,
and attached together, and with the peritoneum, by filaments
extremely fine. In the month of January, some individuals
had neither these little sacs nor ovules, while others had them
very much developed. M. Otto was not able to find the ori-
fice through which they could pass.

He was easily able to convince himself of the existence of
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a vascular system, by many vessels which proceeded from the
intestine to the cutaneous envelope, and from the latter to the
former, and especially towards the bladder, and the hepatic
mass of the upper esophagus, and under the large intestine ;
but he was unable to follow the distribution of them, in con-
sequence of their fineness, their great number, and their colour
being yellow throughout.

The nervous system consists in a filament extended from
one extremity to the other of the middle ventral line, and
swelling into a ganglion, giving out filaments for each articu-
lation. The first appeared thicker than the others ; accord-
ingly, the nerves which it furnishes for the sides of the head
are thicker.

The S. diplochaites thus named by Dr. Otto, on account
of the double series of sete with which its body is furnished,
was found by him in tolerable abundance on the coast of
Naples, cast ashore by a tempest, but dead. At other times
the fishermen brought him living specimens in their nets.
We have followed his mode of considering this animal; but
might it not be possible, says M. de Blainville, that he took
one extremity for the other, and that the two orifices, which
he considered as mouths, were one of them, the inferior, the
anus, and the other, the superior, the orifice of the generative
apparatus ? The direction of the sete would seem to favour
this opinion, and then the extraordinary anomaly of an ani-
mal with a double mouth would vanish.

The DENTALIUM is a genus of animals probably articu-
lated, and belonging to this class, but rather imperfectly
known, and the classification, as our author observes, is
doubtful. The body is a little conical, terminated behind by
a sort of basement, which issues from the tube, and superiorly
by a cephalic enlargement, in the middle of which is found
the mouth, at the extremity of a sort of button, and having at
its base a fiill, the nature of which is unknown, but which

13
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very probably is branchial or vascular. It is contained in a
calcareous tube, tolerably thick, solid, slightly arched, open at
the two extremities, smooth, striated, or even polygonous at
its superficies.

We have very few details, indeed, concerning the manners
and habits of these animals. It is nevertheless very pro-
bable, that they live sunk perpendicularly in the sand or ooze,
into which they can no doubt penetrate more or less. But it
seems, at least, very doubtful that they can change place,
transporting their tube along with them. The species of this
genus are however very common on the sandy coasts of the
seas of warm climates, and even on those of the Mediterra-
nean. It appears that they were equally abundant in the
ancient sea, for many of them are to be found in the fossil
state.

We are acquainted with a great number of tubes belonging
to species of this genus, which are named Dentalia, in con-
sequence of their resemblance to the tusks of the elephant,
and which are divided into smooth, or striate, angular, or
polygonous.

We come now to the second order of annelida, the DoRsI-
BRANCHIA.

ARENICOLA is a genus of marine worms established by
Lamarck, and which appears even yet to comprehend but a
single species, which was designated by Linnseus under the
name of lumbricus marinus, and by Pallas under that of
nereis lumbricoides, while the animal is, in fact, neither a
Jumbricus nor a nereis. The generic characters are the want
of tentacula and jaws, and the possession of gills only in the
middle of the body, the two extremities being destitute of
them. This worm is about eight or ten inches long, and a
little thicker in the middle, than at the two ends. Its skin is
warked with a multitude of annular wrinkles. For every
five there is one bulkier, and more projecting than the others,
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and on this are attached the feet and gills. This distinction
of large and small wrinkles does not exist in the posterior
third of the body, where no gill nor foot is discernible. In
front the feet advance, close up to the head, which itself is
distinguishable only by the presence of the mouth, but the
gills do not proceed so far. There are six of these large
wrinkles in front, which have only feet without gills. There
are fourteen which support gills, very small at first in front,
enlarging by degrees as far as the tenth or twelfth, and after-
wards diminishing. The feet, like those of the other genera
of this order, are only fasciculi of stiff and brilliant setz,
which the arenicola causes to enter, or issue forth at will, by
means of certain muscles, of which we have already given a
sufficient notion in our general article.

The gills are those paris which most quickly attract the
eyes of the observer, in the living animal, by the beauty of
their structure and the changes of colour which are remarked
in them. These gills are sorts of aigrettes, composed of eight
or ten principal slips or blades, which proceed from a com-
mon base, and separate like the radii of a circle, at the same
time curving gently. Each of these blades or stalks supports
a dozen of small branches, which are subdivided two or three
times into smaller branches. All this apparatus cannot well
be seen but for a very short instant, during which it 18 ex-
tended in every direction, and of a fine red colour. In a
second it sinks in upon itself—the branches are folded, it
grows pale, and becomes altogether grey. These two states
thus alternate with each other as long as the animal is in
good health, and are caused by the blood, which is carried
into the gills to be respired, that is, to undergo the action of
the circumambient element, and which afterwards returns
into the interior of the body. It is thus that respiration takes
place in all the marine worms with red blood, such as amphi-
noma, &e. &c.
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The cesophagus of the arenicola can, at the will of the
animal, be unrolled externally, and form a sort of proboscis,
all bristling with small tubercles. There are neither jaws nor
teeth. The stomach extends towards the tenth gill. Its
membrane is of a fine yellow colour, on which the vascular
net-work of which we have spoken, is very agreeably drawn.
At the anterior part of the body are on each side five blackish
pouches, which probably serve as testicles, and on the junc-
tion of the cesophagus and stomach are two other conical and
mnscular pouches, of the use of which we are ignorant. The
eggs are small grains of a yellowish colour, which swim in
the interior of the body.

This worm is very common on most sandy coasts. Fisher-
men employ it as the best bait for catching sea-fish. Tt even
forms an object of commerce, and is sold dear enough in
those places which do not produce it. It is found in the
sand, at about a foot and a half or two feet in depth. Its
retreat is discovered by small cordons of sand which it has
voided, and which close the orifice of its hole. Its external
colour is reddish, and it changes into a dark green. When
it is touched it emits a liquid, of the colour of bile, which
causes spots upon the fingers difficult to remove; but in the
month of August it only sends forth a milky fluid. On draw-
ing it rather slightly by the tail, the latter separates into seve-
ral articulations, without any appearance of tearing.

The AMPHINOME is a genus of marine worms, originally
established by Brugniéres. The characters consist in an
elongated body, more or less flatted, each articulation of which
supports a pair of gills in the form of tufts, or little plumes,
and in a mouth without jaws. Each articulation supports
besides two tufts of hairs, or stiff setee, most frequently ac-
companied, each of them, with a fleshy filament more or less
long. The head supports a certain number of similar fila-
ments, and sometimes an ornament in the form of a crest.
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The mouth is a longitudinal cleft, which can re-enter or issue
forth from a rounded cavity. The anus is at the posterior
extremity of the body. The intestinal canal is usually
straight and without any great convolution. Nothing is
found there but sand or mud. The stomach is a sort of giz-
zard, fleshy and robust. The interior of the body exhibits
numerous vessels, which doubtless, in the living animal, were
filled with red blood, like those of the other articulated
worms. These animals belong either to the East Indies or
South America.

We shall include what we have to say respecting EUNICE,
&c. under the head of

NEREIS. Linn®us was the first naturalist who applied
this name, derived from that of a family of nymphs of the
court of Neptune, to a tolerably numerous group of elongated
and depressed worms, usually composed of a great number of
rings or segments, provided with tentacular appendages, and
which are commonly found on all the sea-coasts, concealing
themselves in the holes or anfractuosities of all the bodies
which they can find, and penetrating even into the sand and
mud. This name we find employed even in the first editions
of the Systema Nature. At alater period Linneeus introduced
under it some species which do not belong to this genus, as
Pallas demonstrated in his memoir, on the aphroditz ; but the
latter also, in his turn, united animals to it, which really do
not appertain to it. Muller was more happy in his work
upon worms, and in the Prodromus of his Fauna of Den-
mark ; although he greatly augmented the species of this
genus, he separated however the fluviatile species, of which
he made the genus Nais. Otho Fabricius described a greater
number of them, and in a manner frequently still more com-
plete, so that Gmelin, in collecting all that had been done
upon the subject, has carried the number of the Nereides to
more than twenty-nine species. From that time until late
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vears the systematic writers adopted this genus, such as it is
in Gmelin, almost without making any other change than
adding a very small number of species. This may be easily
seen in Bruguiéres’ “ Tableau des Vers,” in the Encyclopé-
die Methodique, Blumenbach’s Manual of Natural History,
that of the Baron Cuvier, the first edition of Invertebrated
Animals, by M. de Lamarck, and even in M. Bosc’s Treatise
of Worms, although he indicates some new species. In the
first mentioned work, however, we find a new established
genus upon a species equally new, and the observation that
the three sections of Linnzus and Gmelin should form so
many distinct genera, when the mouth of the animals com-
posing them should be better known. M. Oken also esta-
blished a small section in this genus, but without any new
observations. The naturalists of our country, in the mean
time, and among others MM. Donovan and Leach, made
known some species of Nereides not before observed. The
nature of the labours of M. de Blainville also led him to
endeavour to throw some light on this great genus, by care-
fully studying the small number of species which he could
procure. It was thus in considering the disposition or com-
position of the appendages of these animals, that he was led
to this result, of some irportance to the philosophy of the
science, that in the animals articulated externally, to which
he has given the typical name of enfomozoaria, or entomozoa,
each ring of the body in its complete state is provided with
appendages, formed of three parts, one respiratory, or bran-
chial, the other locomotive, and the third sensitive ; that all
the rings are not necessarily provided with these parts of the
appendage; that it may have three, two only, or one, or
there may be none whatever in some of the lowest species, or
in some parts of the body of an animal modified by some
other cause. From this point the transition was easy to
show how in the Nereides the general respiratory and loco-
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motive parts of the appendages, diminish in proportion, as
from the middle of the body, they approach the two extre-
moities ; and how, in front, the attachment of these two modi-
fied appendages, rises by little and little, so as to open into
the first rings of the lateral tentacula, and then of the superior
tentacula, more or less elongated, according to some local
cause. He also succeeded in showing that the teeth them-
selves, in such as are provided with them, are nothing but
fasciculi of hard setz, approximated together, and analogous
to those of the other rings of the body.

This mode of considering the external parts of the nereides,
naturally conducted M. de Blainville to the attempt of render-
ing their systematic arrangement more perfect. He proposed
to divide the nereides into eight subgenera, according to
characters derived from the presence or absence of teeth,
from those of the tentacula, and from their number ; from the
form of the mouth, furnished with proboscis or not; from
the existence, or absence of gills, from the form of the parts
of the appendages, and even from the absence or presence of
the black spots which have been regarded as eyes. To all
these genera he gave different names, but at the period to
which we allude, the defect of materials did not permit him
to perfect or finish his labours.

While M. de Blainville was thus occupied in revising the
genus nereis, M. Savigny was employed in the same manner,
and as materials were furnished him in great abundance, he
was enabled much more completely to perform his task, as
may be seen by consulting his system of annelida, forming
part of the great work on Egypt, by the French Savans. He
considered these animals in a much more detailed manner
than had been done previously to his time, at least as far as
all the external parts are concerned, and established a great
number of genera, which have since been adopted by M. de
Lamarck, in his New System of Invertebrated Animals.
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Leaving systematic distribution, however, for the present, we
must now give a succinct view of the structure and history of
the nereides.

The body of the nereides is in general extremely elongated,
slender, attenuated, cylindrical, sub-cylindrical, or even
sometimes depressed, especially underneath. Finally, a little
broader in the middle, it becomes gradually attenuated to-
wards the extremities, but much less so towards the anterior
extremity, which is always more or less truncated, than to-
wards the posterior. It is formed of a great number of rings,
or segments, broader than long, very distinct, very mobile,
one upon the other, in their whole circumference, and the
broadest and longest of them are in general towards the an-
terior third of the body. The posterior ones decrease insen-
sibly as far as the last. On the first or second anterior ring
we may pretty frequently distinguish one or two pairs of
black orbicular spots, which have been regarded as eyes.
These first rings, in certain species, do not appear to be com-
plete, but rather cleft, or open in their inferior part, so that
the aperture of the cesophagus is preceded by an oblique in-
ferior cleft, to which the name of mouth has been given. In
other species these rings are complete, but they are wide
enough to permit the re-entrance of a considerable cephaloid
proboscis; which itself is sometimes composed of one or two
rings.

To suit to this disposition of the cephalous rings, it is
evident that the mouth must present different forms. In the
first case, it is a cleft more or less long ; in the second, itisa
round hole, sometimes accompanied in its circumference with
papille, or papillary tubercles disposed in radii.

The posterior extremity of the body of the nereides ter-
minates by being very much flatted. Sometimes the last ring
is in the form of a dagger point, which alone extends beyond
the anus. 'This last is always very broad and transverse.

VOL. X1II. H
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The appendages which furnish the sides of the rings of the
nereides are always much meore complicated than in the true
lumbrici, and even than in the naides, but less so than in the
amphinoms, and neighbouring genera. They constitute, in
general, a small lamina, compressed from front to back, and
placed vertically on each side of the ring, of which it occupies
the entire upper part. But this lamina, or this species of fold,
18 sometimes almost nothing, while at other times it is longer
than even the diameter of the ring, and forms a true pedicle.
This lamina, in its greatest state of complication, is divided by
an emargination, or a bifurcation, into two portions, more or
less distinct, placed one above the other. M. Savigny designates
them by the name of oars. The upper one is composed of a
soft, flexible, tentacular part, more or less elongated, some-
times giving out at its base a bifurcation, by way of branchial
appendage ; and of a fasciculus of hard, rigid, corneo-calcare-
ous set®, situated at the superior base of another tentaculary
nipple, which, after that, is constantly inferior. In the two
parts of the fasciculus of setw, there are almost always two
or three harder and stiffer sete, which M. Savigny names
aciculi. Sometimes, however, the sete are not divided.

The simplification of this appendage may be considered to
commence by its non-bifurcation, but afterwards the denticu-
lations of the branchial lobe disappear; then the branchial
lobe itself; the sete afterwards become attenuated by a dimi-
nution of their number, and are reduced in length, There re-
main then only the tentacular lobes. They subsequently
diminish, either both or one of them, and the appendage is
sometimes represented only by one or two small tubercles.
We may very well conceive too, that what are named eyes in
the nereides, are perhaps but the extremities of these rudi-
ments of tentacula.

But this rudimentation (if we may use such a term) of
certain parts of the appendage in the nereides, is sometimes
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accompanied with an augmentation of another part, which
produces what have been named antennular cirri, tentacula
and anienan®, by the greal development of the sensitive part
of the appendage, on the cephalic rings, and by their superior
position, in the same way as the agglutination of the setee, or
of the aciculi on the lateral parts of the anterior rings, has
constitoted what has been named jaws, or teeth, at least in
the species which have them corneous and simple. Finally,
to this same augmentation of the tentacular cirri of the ap-
pendages, is owing the long pair of setaceous filaments
which seem to terminate the body behind, forming a sort of
tail. They are always double, and constantly belong to the
ring before the last,

The attachment of the appendages in the nereides still
presents something remarkable enough, in this, that being
pearly lateral in the medial or normal rings, it descends a
litle in the more posterior ones, and ascends again, much
more evidently in the anterior, so that what remains on the
cephalous rings, namely, the tentaculary filaments, are almost
altogether superior, and become frontal. In certain species,
even the two tentacula which are most approximated, form
but one, which is then odd and medial.

From all this, it is evident that we may distingunish, and
with just reason, to a certain point in the body of a mnereid,
1. a proboscis, which is but one or two entire anterior rings,
in the interior of which, there may be teeth, which, without
any doubt, become exterior, or at least marginal in their action.
2. A cephalous enlargement, formed of two broader rings
than the proboscis, and disposed obliquely, so that the anterior
produces a sort of advance, or front, under which the pro-
boscis may withdraw, and the posterior, a complete ring, re-
ceives it when it is more deeply retracted. This it is which
gives to the incomplete appendages of these cephalous rings,

H?2
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a disposition more or less tentacular, according as, from being
lateral, they become more and more dorsal, or frontal. We
may then very well apply a common denomination to those
tentacula, since their origin is the same, and distinguish them
only, as they are altogether superior, or lateral. 8. A species
of neck, as some anthors have made of it, formed of the nar-
rowest and shortest rings, which immediately follow the
cephalous rings, and the entire appendage of which is almost
rudimentary. But these rings are something less distinct
than the others, the trachelian rings passing by little and little
into the thoracic, and those again being less distinct from the
abdominal. We may, however, consider as such those whose
appendages are the most complete, and especially in the
branchial part. As for the coccygeal, or post-anal rings, there
are never more than one, terminated by a short point, a little
dagger-wise.

The appendages may be equally divided into cephalous,
cervical, thoracic, abdominal, and preanal.

Considering the cirriform, or tentacular appendages of the
cephalous rings, as of the same nature and of the same
origin, we may, for the purpose of rendering ourselves better
understood, divide them into superior or frontal, and into
lateral.

The teeth, more or less deeply placed, will be distinguished
from the masses of corneous tubercles, equally unciform
sometimes, which arm the rings of the proboscis, by their
size and their development, and even sometimes by their
calcareous nature.

There is no objection to preserving the name of eyes, (al-
though it is very doubtful whether they be really organs of
vision,) for the black orbicular spots which are remarked upon
the principal cephalous ring of a tolerably great number of
nereides, and their consideration should not be neglected, as
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their presence or absence, their number and disposition, ap-
pear to farnish tolerably good zoological characters.

We may term cervical appendages, the first, in greater or
less number, which do not present the complete composition
of those of the rest of the body, and especially are destitute of
gills.

We may reserve, on the contrary, the denomination of
thoracic appendages, for those which are perfectly complete,
at least in relation to the particular species which may happen
to be under consideration; for it may occur, that in a group
of species, no appendage is absolutely complete, that is to
say, formed of its two parts, divided by a lateral line, and both
composed of a fasciculus of set® and of aciculi, of tentacular
filaments, and particularly of a primate or branchial ten-
taculum.

Finally, the name of abdominal appendages suits those of
the rings, which have lost something of their complication,
from the most perfect to the pair which precedes the anus,
and which may be termed praanal.

In the different parts of the appendages, some differences
may be found, on which it is proper to remark. Those of the
absolute, or proportional length of the tentacular filaments, or
of the nipples which support them, are of but little importance.
Such, however, is not the case respecting the simplicity, or
the complication of form of the filaments, or superior tentacu-
lar cirras. TIn the first case, there is no gill, properly so called,
but in the second there is, and then the number of digita-
tions and their forms become characteristic of the species, and
often of the rings.

The fascicalus of stiff, corneo-calcareous sete, which com-
pletes the appendages, is sometimes like the latter, divided
into two fasciculi, more or less distinct, by a lateral line.
But, moreover, they are themselves formed of two sorts of
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setee; some finer and more flexible, to which this name may
be preserved, and the others stiffer, more resistent, and con-
stantly of a black colour, which M. Savigny has named
aciculi. The setee also exhibit differences in their mode of
termination ; but it requires magnifiers of considerable power
to enable us to perceive this character.

The skin, or general envelope of these animals, ip most in-
stances extremely thin, presents a character common to the
entire class, of exhibiting the different colours of the prism,
according to the inclination of the lumineus rays; in other
respects it offers no great differences of thickness and of struc-
ture, according to the parts of the body to which it belongs.
It is, however, always thinner on the tentacular cirri, whether
branchial or not.

These cirri, which constitute the only supposable organ
of touch in these animals, are of different sizes, often very
long, and placed throughout the whole extent of the body;
the longest are in general the upper ones of each appendix,
and especially those which terminate it in front and behind,
‘when we have considered them as tentacula. They seem at
times to be as it were articulated, although they are never in
reality so, the skin being of the same thickness throughout.
This should seem to be owing to the manner in which the snb-
stance which fills them is divided, and it may be that this
sub-articulate disposition exists only in the nereides which
have been preserved in alcohol.

The black points which the authors whe have observed the
living nereides regard as eyes, are tolerably large, compara-
tively to the thickness of the cephalic ring which supports
them. Of number and position constant in each little group,
they are sessile, and rather independent of the skin. The eye
itself forms an elongated spheroid, altogether black on one
side, and shining on the other, leaving in the muscular stratum
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on which it is supported a slight excavation; this side is
white, and evidently in communication with the rest of the
system.

The locomotive apparatus of these animals is extremely
simple, although considerable: itis composed by two strata
of muscular fibres, situated under the skin; the external
stratum, much thinner than the other, is formed by transverse
fibres, while the internal one, very thick, is entirely formed by
longitudinal fibres; thislast stratum is much thicker under-
neath, where it constitutes two or four narrow bands,
extended from one extremity to the other, and sometimes per-
ceptible externally ; on the upper part, or in the dorsal line,
the longitudinal band is perhaps not thicker, but it is not much
divided except into two, by a medial furrow; on each side
the muscular bands, superior and inferior, are thicker, so as
to fill almost all the interval comprised between the skin and
the intestinal canal. It is in fact from these bands that pro-
ceed the small oblique muscles which go to the root of each
appendage ; and it is in their thickness that are deeply sunk
the fasciculi of setz, and of aciculi, of those appendages,
which are provided with them so as to be drawn forward or
backward by the fibres which are-attached to their base, or
which penetrate even into the nipples which support them;
these are true specific muscles. In the species in which the
appendages are deeply divided into two branches, there is be-
sides a longitudinal muscular fasciculus which follows the
whole lateral line, and to which the transverse fibres adhere.

It is not necessary to say that all the longitudinal muscles
are divided into as many parts as there are rings to the body
of the animal : in the species which have a pair of teeth, each
of the latter has peculiar muscles to approximate and remove
it; in those whose masticatory apparatus is more compli-
cated, the muscles are more complicated : at first the upper
lip, or the cleft ring, which immediately precedes the mouth,
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has a strong lateral muscle, which is carried from the lateral
base to the side of the general muscular sheath; another,
more considerable, belongs to the second cephalic ring: it
attaches itself to the lateral face of this ring, and is elon-
gated pretty far backwards into the visceral cavity, be-
tween the intestinal canal and the longitudinal cutaneous
stratom; one or two small oblique fasciculi, and much
shorter, proceed from the first cervical to the posterior cephalic
ring. The buccal mass, or mouth, with its appendages, is
drawn back by a very powerful muscle, which is inserted
at its dorsal and lateral face. 'What is more remarkable is,
that the enlargements of the intestinal canal, at least the ante-
rior ones, have also retractor muscles; those which carry the
buccal mass forward, are altogether dorsal, and much less
strong : the teeth are as it were implanted by a sort of pedi-
cle, in the very parietes of the asophagus, or rather of the
buccal cavity, the fibres of which are longitudinal; and they
are surrounded from their base to a little distance from their
far extremity, by a thick stratum of transverse fibres, which
must act in the manner of a powerful sphincter.

The mouth of the nereides, in the species provided with a
true proboscis, and even in those which have one formed by
proboscidian rings, is always terminal, and consisting of a
rounded orifice, and sometimes of a transverse cleft; but in
the multidentated species, it is a sort of oblique cleft under-
neath and behind the first ring.

The proboscis, properly so called, may be considered as a
very long ring, sometimes filiform, and at other times more or
less claviform, and enlarged at its extremity. The skin
which invests it is always much thinner than on the rest of the
body ; in fact, this organ is often retracted into the interior
part of the intestinal canal, pretty nearly like the tentacula of
the limacine. It is rarely armed at its extremity ; sometimes,
however, there are two pairs of little hooks, one at each cor-.
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aer of the enlarged extremity of the proboscis; more fre-
quently it is furnished with folds, with tubercles, or even with
tentacular papille at its orifice.

Finally, in the multidentated species, the mouth, as has
been already mentioned, presents the disposition of a cleft, at
the orifice of which the whole of the jaws may be supported
by the muscles which move the whole buccal mass; these
jaws appear to be nothing but the corneous or calcareous en-
crustment of longitudinal folds to the number of three or four
on each side, wider, and more open in frent, narrower, and
convergent one towards another behind. Accordingly, they
always seem to be of the same number on each side; but the
first two folds, the most anterior and inferior, much shorter
than the others, are sometimes composed of two corneous or
calcareous particles, placed one at the end of the other.
This anomalous disposition has occasioned MM. Savigny and
Lamarck to attribute to these animals jaws of uneven numbers,
and always more numerous on the left than the right. In an
individual of the nereis pinnata, examined by M. de Blain-
ville, there were four teeth, the first anterior and inferior one
was semi-lunar, very small, simple on the right hand, and with
a smal! tubercle at the posterior angle on the left; the second,
a little larger, and of the same form, but denticulated on its free
edge, was in like manner undivided on the right, and divided
on the left, the accessory part being in front of the principal.
Finally, the other two were perfectly similar en both sides :
one broader, stronger, and denticulated on its free or internal
edge, was joined to the fourth, which was longer, more slender,
and more posterior; for its posterior third part, and beyond
that this double tooth, united on & common pedicle, is con-
tinued with its corresponding one of the opposite side, some-
thing like a pair of sheers, and it was this part which was
principally seized by the thick annular muscle. In an indi-
vidual of the nereis gigas, whose jaws had preity nearly the
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same form, with the difference of being calcareous, the same
gentleman found that at the right the second tooth was eqnally
ditomous, the accessory piece being also in front. But be-
sides these sorts of lateral jaws in this section of nereides,
there is a sort of lower jaw, composed of two symmetrical
pieces, a little widened into a palate at the extremity, and
approximated in the medial line; their posterior extremity
is implanted in the transverse fasciculus of muscular fibres
of the buccal mass.

The communication of the mouth with the rest of the intes-
tinal canal is direct in the proboscidian nereids, but in the
unidenticulated species, and particularly in the multidenticu-
lated, this is not the case. The buccal cavity forms a sort of
cul-de-sac behind, and the continuation is made with the ceso-
phagus, by an aperture in the form of a cleft, situated at the
anterior part of the superior paries. This orifice conducts
into a sort of pharynx, or enlargement, from which issues the
intestinal canal. The latter is always extended in a right
line, from one extremity to the other of the body of the ani-
mal. We often distinguish there a somewhat short cesopha-
gus, but much more narrow than the rest, as in the uniden-
tated species, and moreover some salivary glands, pretty
long, and a little twisted, and they open considerably behind
the buccal mass. The stomach, which is of a pretty con-
siderable diameter, and almost equal to that of the abdominal
eavity, is sometimes without very distinct enlargements, and
corresponds to the rings of the body. It is sometimes pretty
markedly.strangulated towards its grooves, and more or less
dilated into ccecal appendages in the enlargements of the
rings. Its parietes, often very slender, are sometimes, as in
the Nereis gigas, almost as thick as the skin, so that we may
easily distinguish in them, as in the latter, two strata of fibres,
one longitudinal and the other transverse. Often also these
two parts of the general envelope are strongly connected toge-

13
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ther by means of nnmerous cellular freena, which are carried
from one to the other, forming numerouns transverse cells.

The termination of the intestine is made, as has been al-
ready mentioned, altogether at the posterior extremity of the
body. It is usually very wide and transverse.

No liver, properly so called, has been distinguished round
any part of the intestinal canal of the nereides, but the sali-
vary glands have been found to be particularly distinct, at
least in the unidentated species.

The portion of the exterior envelope, modified so as to be
converted into an organ of respiration, is constantly external
in the nereides, and consequently constitutes gills, but those
gills are not always perfectly distinct from the tentacular
cirmi of the appendages of the rings, in which case it is pro-
bable that the latter take the place of them. In the multi-
dentated nereides there are some very distinct, and which are
often even more or less pinnated. In the unidentated species
the lateral cephalic tentacnla may doubtless be regarded as
gills, as well as the little cirrous tongues, whicth are found
underneath the superior and inferior cirri. Finally, in the
species with proboscis, it is very rare that there is any thing
else but simple tentacular cirri, sometimes, it is true, aug-
mented at the superior part with sorts of cirri compressed
into little leaves, which may also be regarded as respiratory
organs, but from no proof except analogy of position.

The circulation of the nereides appears to be extremely
simple; and the blood is constantly of a fine red colour, com-
parable to that of the arterial blood of vertebrated animals,
with warm blood, and that in the whole vascular system.

The apparatus of decomposition in these animals is still
less known than that of composition. The cutaneous exha-
lation is sometimes sofficiently abundant, since certain
species can form from it a sheath, or at least line their
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dwelling-place, such as holes or anfractuosities, which they
inhabit.

The organs of generation are still more obscure. It ap-
pears, however, that we may consider as ovaries some small
whitish utricles, granular, which are found on each side of
each ring, and between the ceeca of the stomach, the orifice
of which appears to exist at the base of its appendage, so
that these animals should have a large number of ovaries.
They do not, however, possess their full development but in
the extent of about three-fifths of their total length. In front
they are very small, and still more so behind.

The mnervous system consists in a long abdominal and
medial thread, extended from one extremity to the other,
and often concealed by fasciculi of the inferior longitudinal
muscle. In certain species it does not merely form a thread,
but it swells a little in the middle of each ring, and it is from
this enlargement that the threads come forth which go to the
muscles and the skin. In the nereis pelagica we find even
that these ganglions, about the second anterior third of the
body, are very thick and very distinct, while they are so little
80 elsewhere, as to lead us to doubt of their nature.

No naturalist has yet studied the different functions of the
organs which constitute the nereides. The faculty, however,
of continuing to live, has been recognized in them, after a
considerable portion of the posterior extremity of their bodies
has been cut off, the amputated part being reproduced in a
tolerably short time.

Their eyes appear to be but of very small utility to them ;
but it is not so with the tentacular cirri of their body, and
especially with those of the head, which they direct in all
ways, as it were to examine and scrutinize those obstacles
which may occur to them.

Their locomotion on a resisting soil is very lively, and is
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made in a serpentine manner from right to left. Otho Fabri-
cius tells us that he has even seen the two extremities moving
at once in the same direction. Itappears that certain species
can swim equally well in this serpentine way, without doubt,
by means of the oars, formed by the pencils of sete of their
appendages, and especially by the aid of their foliaceous cirri.

Those which bury themselves in the sand or mud, which
doubtless are the unidentated species, appear to do this by
the assistance of the tuberculous points with which their pro-
boscidian rings are armed.

We know but little concerning the natural history of the
nereides, except what we have received from Otho Fabricius
and M. Bosc. It is generally admitted that the species of
this genus are found only in the waters of the sea.

It is equally evident that there are species of nereides in
all parts of the world, although they are very far from having
been sufficiently studied. From the little that we do know
concerning their division, it would appear that a species of
each group may exist in the different zones of the globe, but
the largest belong to the torrid zones of the two sides of the
equator.

The nereides most usually live in the excavations of littoral
rocks, in the hollows of sponges, in certain alcyones, in uni-
valve or bivalve shells, in madrepores, in the interstices of
the radicles of thalassiophytes, under stones, and in general
in all bodies which present fissures more or less profound.
There are some which bury themselves in mud or sand, where
they excavate a lodge proportional to the dimensions of their
body, and sometimes they line this dwelling with a mucous
matter issuing from their body in sufficient abundance to
construct a tube or sheath. From this they put forth a
greater or less portion of their body, but rarely the posterior
extremity, so that they may be able to re-enter on the slightest
indication of danger.
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They all appear to feed upon animal substances, whether
in the living state, or in a state of putrefaction more or
less advanced. M. Bosc, who has observed the manners of
gome species on the coasts of the United States, tells us posi-
tively that these animals feed upon polypi and small worms,
on which they throw themselves, by darting the anterior part
of their body, which they have first contracted. Otho Fabri-
cius tells us of some species of spio, or nereides with tubes,
that they seize the planarize, on which they feed, by means
of their long tentacula.

.No observations appear to have been made on the mode of
reproduction in animals of this genus, and it is easy to con-
ceive that such observations must be very difficult to be
made. It appears merely probable that the eggs must be
very numerous, and that they issne from each ring, for the
ovaries have been remarked to have filled the emarginations
made by the gastric enlargements.

It has not, we believe, been at all ocbserved that the nereides
were hurtful animals; the larger species are, on the contrary,
regarded by fishermen as forming an excellent bait, which
causes them to be sought after preity carefully on the coasts
of the Channel. It is generally women and children who at
low tide gather them in the muddy or sandy places, and in
the intervals of shingles, with a sort of trident.

We have already had occasion 1o mention that the distinc-
tion of the species of the nereides was but little advanced be-
fore the labours of M. Savigny, notwithstanding that Pallas,
Muller, and especially Otho Fabricins, had given us some
excellent descriptions of those which live on the coasts of the
northern seas. It must be allowed that it is difficult enough
when a careful study is not given to each part, composing the
appendages, which is not always so easy to be done, as cer-
tain of these parts may be more or less retracted, when the
animal appears in our collections.
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The arrangement of the species of nereides, according to M.
de Blainville, should indicate the passage from the aphrodites,
which he placesatthe commencement of the class of Chetopods,
to the lumbrici, which are at the end. It should be establish-
ed on the development of the appendages in general, and parti-
cularly on those of the head. More regard, however, has been
paid by naturalists to the mode in which the mouth is armed.

The genus EUNICE of the text is put at the head of the
Nereides by M. de Blainville; the anterior extremity of the
digestive canal is provided with a buccal mass, armed at the
interior with corneous folds or teeth, denticulated, and lateral,
the two inferior of which are very much approximating the
medial line, and constitute a sort of lower jaw.

This group encloses the largest species of nereides; many
appear to exist in the European seas, but they are never of so
large a size as those of the seas of warm climates.

The corneous or calcareous armour which invests the lateral
folds of the buccal cavity in these nereides, would lead us to
suppose that their food was more solid than that of the others,
and that they might even attack the smaller fish.

We shall conclude our remarks on the present order of
annelide with a brief notice of the aphrodites.

This is a genus of marine worms, the character of which
is to have membranaceous plates in the form of a scale,
which form two ranges on the back, where they are attached
by their middle, one pair fastened to two of the rings. The
gills are placed on those rings which have no scales, and so
small that they can hardly be perceived; each ring, more-
over, supports feet composed of stiff sete, which vary in num-
ber according to the species.

The body of the aphrodites is generally broader and flatter
in proportion to its length, than that of other worms of the
same family. It has been supposed that they have articulated
tentacula round the mouth, but this is erroneous ; they are
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nothing but simple and fleshy filaments, similar to those
which are attached to the rings, and only a little larger ; their
cesophagus can re-enter and come out so as to represent a
species of proboscis. When it is altogether elongated exter-
nally, the aperture of the gizzard presents itself, and with it
four small teeth that are there attached, two above and two
below. This gizzard is fleshy, and very strong; the intes-
tinal canal is straight, and gives out on each side a multitude
of cceca which terminate sometimes by a simple dilatation,
sometimes by some ramifications.

The blood vessels of the aphrodites are & little smaller in
proportion than those of the nereides and the arenicole;
nevertheless, it is easy to perceive them, and also to demon-
strate that they are filled with a red fluid. Their nervous
system is very apparent, and consists in a medullary cordon,
which predominates through the whole length of the belly,
and is swelled into as many ganglia as there are segments in
the body. :

It is said that the sexes are separated in the aphrodites, and
that they are oviparous. In certain seasons the body of the
female is found full of eggs, which swim in a liquid, and that
of the males full of milt; but no internal organs have been
found destined to produce them, nor external apertures to
evacuate them.

We shall now proceed to the third and last order—
ABRANCHIA, )

The genus LUuMBRICUS was indicated originally by the au-
thors of antiquity, and admitted successively, under the same
denomination, by all the modern zoologists, except by M. Sa-
vigny. Linnseus, Gmelin, and his followers, who are very nume-
rous, place this genus in the division of external worms. M.
Cuvier at first imitated Linnzus; but he gave to the division
of the worms in which he placed the lumbrici, the name of red-
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blooded, which was changed by M. Lamarck into that of An-
relida. The generic characters of the lumbrici are : body elon-
gated, very extensible, attenuated at the two extremities,but es-
pecially at the anterior, composed of a great number of articula-
tions, having for appendages only spines or sets, forming longi-
tadinal strize; mouth, terminal, simple; anus likewise terminal,
and longitudinal ; the organs of generation terminating towards
the anterior third of the body, near a sort of pad or swelling,
more or less considerable, which may be remarked there.
The organization of the lumbrici has been studied by
several persons, and among others by Willis, Redi, Mon-
tegre, and Sir Everard Home. Their body, perfectly
round, is terminated in a manner more obtuse behind than
in front, where it is considerably attenuated, and becomes
very pointed ; the furrows which divide it into articulations
are so much the deeper and more crowded, as they approach
more to the posterior extremity ; also the articulations are
much more marked in front than behind ; they are especially
50 in a place situated towards the anterior third of the body,
where we remark an enlargement of a redder colour, formed
by six rings not so distinct as the rest. At the sixteenth
ring, at its inferior and lateral part, is a sort of ovaliform
tubercle, transverse, whiter than the rest of the body, which is
pierced by a cleft equally transverse. This is particularly
evident when the animal is elongated. At the thirty-sixth
ring we see equally on each side a part more flesh-coloured
than the rest, and which represents an elongated tubercle,
occupying the space of three rings: no trace of aperture
is visible there. O. Fabricius, in his description of the
common earth-worm, puts this pad at the twenty-seventh and
twenty-eighth rings, and says that in front, that is to say, at
the twenty-fourth, he has seen a pendant, soft appendage,
whose envelope being very thin, suffered to escape a limpid
fluid, through an orifice by which it was pierced; at the
VOL. XIII. 1
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upper part of the back on each side is a series of pores very
symmetrically placed : it is from those orifices that the hu-
mour which invests the body of the lumbrici comes forth.
Some authors think that at the same time they are sorts of
stigmata for respiration.

The general envelope of the lumbrici is eminently con-
tractile, in consequence of the thickness of the muscular
stratum, which doubles it. As for the skin itself, it presents
this character of irritation which is found in all the animals of
the class. The skin is more slender, and softer in the intervals
of the rings, but these latter are more inflated and more re-
sisting. Each of them is provided, to the right and left,
with a number, variable, as it would appear, according to
the species, of small calcareo-corneous sete, of a golden
yellow, disposed in pairs; one latero-superior, and the other
latero-inferior, and the succession of which, on each ring,
forms four longitudinal series on each side of the animal, or
eight in all. These sete, rough and resistent, are more or
less short, and strongly directed backwards. This is what the
appendages become reduced to in this genus of animals.
There is, in fact, no trace of tentacular parts, not even around
the mouth. The intestinal canal is simple, extending from
the mouth to the anus. The former is very small, for it is
pierced in the first ring, which is remarkably pointed ; but
as it opens a little obliquely at its inferior part, there result
two kinds of lips, the upper of which is oval and much longer
than the other, which really possesses but little sensibility.
There is not, at the anterior part of the canal, any buccal
dilatation, or teeth, or lingual enlargement. The cesophagus,
when arrived to about the sixteenth ring, terminates in a
true gizzard, almost as thick as a pea, of a fleshy and ten-
dinous tissue, with fibres a little oblique. All the rest of the
intestine goes directly without enlargement to the anus, which
is pierced in the form of a longitudinal cleft in the last ring.

13
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In the passage of the intestinal canal, the muscular fibres
which pass from one ring of the body to another, attaching
themselves to the interval, form sorts of diaphragms, which
proceed to terminate at the parietes of the intestine. No
author speaks of the liver, properly so called. Some, how-
ever, have considered as holding its place, a thick flexuous
vessel, which predominates all along the inferior face of the
intestinal canal. But this is probably an erroneous opinion,
this vessel being more likely to be a mesenteric vein. The
apparatus of the circulation of the lumbrici appears to be
very simple. From all the parts of the exterior envelope,
and from the intestinal canal, springs a very close net-work
of small veins, which unite in a single thick trunk, situated in
the medial line of the ventral face. This trunk, when ar-
rived near the head, ascends by five pair of lateral canals,
to the dorsal surface of the body. These canals soon unite in
a very long heart, occupying all the middle line of the back,
broader in front, and growing more narrow in proportion as
it goes backwards. The heart may then very well be con-
sidered as an aortal artery, from which, subsequently issue
the divisions which repair into the different parts of the body.
Its motions of systole and diastole are very perceptible.
From this distribution of the circulatory apparatus, it is ex-
tremely probable that there is no special organ of respiration,
and that the entire skin is modified for this purpose. There
are, however, many authors who regard as sorts of lungs, the
Bittle follicles, to which the dorsal pores conduct, as the same
has been supposed with regard to the leeches. The organs
of generation appear to have sufficient relations with those of
the same animals. Like them, the two sexes exist in the
same individual, and the apparatus are situated towards the
anterior third of the body. They are composed, behind, of a
double series of yellowish pores, situated above the stomach,
into which repair a great number of blood-vessels, and in front,
12
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of those other pairs of white vesiculz, the posterior of which
is thicker and more oblong. It would seem that these last
communicate with the exterior by the vertical clefts which
we have observed on each side of the sixteenth ring. Itisa
query whether the posterior bodies are the ovaries, the eggs
from which, previous to issuing forth externally, should pass
through the anterior vesicles, that would thus perform on
them the office of spermatic organs. 'Of this we must be the
less certain, as Montegre assures us that the young ones,
which come forth in the living state, do so by the anus, and
that the eggs from which they proceed have descended be-
tween the external envelope, and the intestinal canal, as far
as the circumference of the rectum, a disposition which is,
to say the least of it, very singular. It seems, however,
quite certain that the lumbrici are ovoviviparous.

The nervous system of the lumbrici is composed of a brain
extremely small, situated above the mouth, and of a gastric,
or abdominal cord, which is formed by a series of a great
number of small ganglia, much crowded, one against the
other.

The lumbrici cannot be supposed to taste, smell, see, or
hear, in any wise, since they have no specific organ of sense.
Bat, in compensation, their tonch appears to be extremely
delicate. Accordingly, it is sufficient to strike, or even slightly
to stir the earth which they inbabit, to make them come out
quickly. The mucous nature of their skin causes them to be
partial to humidity, whether in the earth or atmosphere.
They are, therefore, much afraid of the drying action of
light, sun, and air. If, by any cause, they find themselves
exposed to it they quickly endeavour to withdraw from its
influence by sinking into the earth, or getting under some
shelter, and if they cannot do so they soon dry up, and are
deprived of life. They move with tolerable swiftness on the
surface of the earth, by the alternate extension and approxi-
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mation of the rings of their body, a part of which is more or
less fastened to the 80il by means of little hooks, and that in
all directions. They doubtless walk more generally forward,
buat they can Likewise move a little in a contrary direction.
For entering the earth they always use the upper lip, which
they contract, so as to give it solidity, and a terebrant form,
bat they never can perform this operation, except in a very
loose and humid soil. The canals which they form in the
earth, have always at least a double issue, one by which
they enter and another by which they come forth. Itis by
the first that they eject in a vermicular form, the earth which
they have swallowed in excavating their galleries, and they
issue forth through the other. To ascend thus in their hole
it appears that they make a little use of their spines. Itis
generally supposed that these animals feed only upon the
animal and vegetable substances found in the earth which
they traverse. But it appears that they join with those
evident portions of organized bodies. It is quite certain that
thelumbrici seek,in preference, unctuous soils, such as the holes
where dung is deposited, the strata of our gardens, &ec.
Although these animals are really endowed with herma-
phrodism, that is to say, they have both sexes at once, it
does not appear to be complete, but the above approximation
of two individuals is necessary for reproduction, without,
however, any reciprocal penetration of an exciting organ. It
is at the commencement of the spring that coupling takes
place, and this always occurs during the night, and half out
of the ground. The two individuals adhere so closely toge-
ther, by a sort of agglutination of the enlarged ring, that they
sooner suffer themselves to be crushed than separated.
Montegre tells us, however, that this adherence is not so
great as to prevent the animals from sinking into their hole,
on the least sensation of approaching danger. At the end of
a space of time of greater or less duration, but the exact
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extent of which we do not know, they deposit their young in
the earth. We are no better acquainted with the time which
they take to acquire the necessary development for repro-
duction, and for attaining their largest size. Neither do we
know any thing concerning the duration of their life.

The lumbrici are in full possession of their faculties only
during the seasons of spring, summer, and a part of the
autumn. In proportion as the cold approaches, they sink
deeper and deeper into the earth, where, according to M.
Latreille, they form a sort of lodgment, or case, probably
with the mucous matter which issues from their bodies.
Under certain circumstances, the nature of which does not
appear to be sufficiently understood, the lumbrici become
phosphorescent. Experiments have been tried upon them,
respecting their capacity of reproducing parts removed.
Some authors tell us that they have even seen the parts of a
lombricus cut in two, become each of them a complete
animal.

This is conceivable respecting the anterior half, because it
contains almost all the essential parts of the organization,
and that, so to speak, there is nothing to form but an anus;
but it is not probable that the posterior moiety can repair the
loss of the stomach, the organs of generation, &c. The
lumbrici are scarcely of any other use to the human species
than as bait for fish. They are procured by searching for
them, with spade or fork, in the unctuous or loose soils of
our kitchen-gardens, &c. or even by stamping on and dis-
turbing the soil in which, from the multitude of holes by
which it is pierced, we may recognize that there is an abun-
dance of these animals, What comes to the same thing, is
by sinking the spade or a stake in the earth, to cause all
around a consgiderable commotion and pressure. If this ope-
ration be continued for & while, especially in warm and humid
weather, there will soon appear a great quantity of lumbrici,



ON ANNELIDA. 119

which may be preserved until it is necessary to employ
them.

However abundant these animals may be in our gardens
and fields, it seems certain that they do no harm to our .gar-
dening or agriculture; and even, as they divide and turn the
earth, some persons are of opinion that they are more useful
than injurious.

We have but little knowledge concerning the distribution
of the species of this genus on the surface of the earth.
They have as yet been studied in a satisfactory manner only
in Europe. It is however extremely probable that they
exist in North America, and the north of Africa and Asia.
But on this subject we have no positive certainty, and still
less 80 respecting their existence in the southern portions of
those mighty continents, or in Australasia.

The NAIDES have evidently many relations with certain
species of Nereides, and strongly so with the lumbrici.
Their intestinal canal is simple, extended from one extre-
mity to another of the body, and adherent to the external
envelope by cellular bridles. The mouth is round and ter-
minal, without any trace of tentacular, or masticatory appa-
ratus. The anus is likewise terminal and rounded. We
see all along the back of the animal a flexuous vessel, filled
with a red fluid, as in the nereides. 'I'here is no trace of
gills on any of the rings; but all of them, or almost all, are
provided on the right and left with spines, or calcareo-
corneous aciculi, simple, and sometimes fasciculate, but
always few in number, and pretty nearly as in the lumbrici.
The nervous system is almost unknown. These animals live
almost constantly in fresh waters, running or stagnant, in
the mud or soft clay which border them, and are seldom
visible. It appears that they feed on small animals, whether
infusory or not, which they probably swallow entire. M. Bosc
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has seen a nais, whose intestine was filled with Daphnize still
living, which it had taken very dexterously when swimming.
Their mode of generation is pretty nearly unknown. It is
said, however, that they are oviparous, and that towards
spring, is perceptible, towards the two thirds of the length of
their body, and underneath, an elongated mass of a different
colour from the intestine, and which, seen through the micro-
scope, appeared to contain an innumerable quantity of eggs.
This is to be seen for a longer or shorter time, which depends
upon the heat of the season ; but in general it has disappeared
at the commencement of summer. The naides can be mul-
tiplied artificially, by cutting their body transversely into
many pieces. Such, at least, was the result of the experi-
ments of Trembley and of Reesel ; M. Bosc, however, tells us
that he has repeated them without success.

The ancients appear to have been acquainted only with the
most common species of HIRUDO, and these animals were
not yet employed in medicine, at the time of Hippocrates.
Pliny designates them very well under the name of Hiru-
dines, and of Sanguisuge, distinguishing two species. Many
new species have been added in modern times, and they have
been divided into generic groups. Many scientific men have
studied their organization, the knowledge of which yet ap-
pears hardly complete, if we may judge from the very great
and singular differences of opinion existing on many points of
consequence respecting it.

A part of their history, which had been much neglected
until later times, but the study of which has been necessitated
by their dearness, and the difficulty of procuring them for
medicinal purposes, is their mode of reproduction and preser-
vation. M. Lenoble, a physician of Versailles, appears to be
the first who noticed that the medicinal leeches formed a sort
of cocoon, which Bergman had before observed in relation
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to another species. In our observations respecting the hiru-
dines in general, we shall take as a type, the medicinal leech,
which is by far the best known.

The body of a leech, in a state of moderate extension, is
elongated, a little depressed, more convex above than un-
derneath, attenuating insensibly in front, and much less so
behind, where it is rounded. Therefore its greatest diameter
is towards its posterior third or fourth. It is formed of a
variable number of rings or articulations, very regular, very
equal, separated by interstices a little more narrowed, and sub-
linear. The anterior extremity is obtuse, although sub-angular.
In a state of inaction it presents a large orifice, oval, depressed,
and oblique, because the upper lip, composed of incomplete
rings, advances sensibly more than the lower, formed by the
edge of the first complete ring. Thus there is no distinct
sucker, or cupper, although these lips perform the functions of
one. On the first rings are observable some black points
which have been called eyes, but which, at most, are but
very imperfect rudiments of such. They are to the number
of five pairs, very regularly disposed like a horse-shoe. In
all the rest of the back, nothing is perceptible but some irre-
gular mucous pores. Finally, altogether backwards, is an
aperture much more evident, and perfectly medial, for the
anns. The ventral face of the body presents, towards the
first fourth of its length, two large medial orifices, at some
distance from each other, the anterior of which serves as we
shall see, for an issue to the male organ, and the posterior is
the female organ of generation. In its whole length, we see
on this inferior face of the body, some lateral pores pretty
much swelled or taberculous, ranged by pairs, one at every
fifth ring. Finally, at the posterior extremity is a muscular
disk, perfectly circular, a little concave, forming a sort of
cupper. Sometimes we observe that each ring is provided
on each side with a small, not projecting, and retractile
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tubercle; doubtless the rudiment of an appendage, but in
which no sets are perceptible. M. de Blainville appears to
be the only author who has noticed this.

The envelope of the leeches is soft in all its parts, and in
all directions, so that the animal can easily pass from a semi-
globular to a sub-linear form. The skin, properly so called,
is adherent in all its points, and even almost confounded with
the subjacent contractile tissue. An epidermis may be there
distinguished, or rather a sort of varnish extremely thin, ap-
plied on a pigmentum tolerably thick, granular, and coloured
in various ways. The dermis itself is not very thick, it is ad-
herent, and subtuberculous, in consequence of the great
number of’crypta with which it is sown, which give it a porous
aspect. Each ring separated from the others by a tolerably
deep furrow, is itself divided into two by a transverse fold,
on which there are numerous longitudinal fissures.

The crypta of the skin are larger, and more developed on
each side of the belly, at every fifth ring, and form a pretty
considerable projection or tubercle, pierced with a large pore.
These organs, M. Thomas considered as sorts of lungs, but
with small reason, as they never contain any air, and are
filled with the same sort of mucosity as the other crypta of
the skin, nor is there any thing in their position analogous to
that of respiratory organs. Neither have they any real re-
lation to the male organ of generation, as was supposed by
M. Spix.

This very soft and contractile skin of the leeches, is, in all
probability, the only organ of sense which can be recognized
in them. There seems to be no appendage, no cavity, which
can be regarded as the seat of smell. There certainly may
exist an organ of taste, probably in the sort of lips which
precede the dentiferous tubercles ; but of this we can be by no
means certain.

We remark, as we have already mentioned, at the upper
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face of the first rings of the body, certain black points, which
have some apparent resemblance to the simple eyes of hexapod
insects, and still more so to the similar organs which exist in
the nereides ; but whether they are really eyes is more than
doubtful, for on examination they do not appear to possess
either the structure or the uses of such organs.

As for an organ of hearing, the place of the leeches in the
animal series will not permit us to believe that they possess
any.

The apparatus of locomotion consists in its active part
alone, and it is entirely confounded with the skin which
covers it; thus it is erroneously that some authors have ad-
mitted that each ring of the body is supported by a cartila-
ginous band. The contractile fibre has a shining satiny
aspect.

The distinct part of the muscular system forms a stratum
moderately thick at the internal face of the skin, on its whole
extent, but a little thicker underneath than above. This
stratum is composed of two planes—the external, formed of
circular or transverse fibres, is much more slender than the
internal. The latter is tolerably thick, especially below; it
is entirely composed of longitudinal and fasciculated fibres,
the most external of which terminate from one ring to ano-
ther, while the internal have an extent much more consider-
able. We remark, moreover, certain fasciculi of transverse
fibres within the plane formed by the longitudinal fibres.

At theanterior extremity of the body these two planes of fibres
appear, as it were,to be confounded, from which results a con-
tractile tissne, not distinct from that of the dermis, and which
constitutes the two lips or edges of the anterior aperture, there
susceptible of assuming any form.

At the posterior extremity there is also a sort of confusion
of the two planes of muscular fibres, but they assume a new
and peculiar disposition ; in fact, the longitudinal fibres, ap-
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proximated in consequence of the ahsence of the viscera, pro-
ceed from a central point, and form radii at the circumference
of the discus, which we have said terminates the body of the
leech, while the circular fibres preserve their usual disposition.

The apparatus of digestion is pretty similar to that of most
of the class : there is no evident serous lacuna between the
exterior and that which constitutes the intestinal canal; on
the contrary, these two parts are united by numerous cellular
and vascular bridles, which pass from one to the other, and
thus produce a sort of strangulations, and then a series of
pouches or dilatations of the intestine.

We have already remarked, that the anterior extremity of
the leeches presents an aperture more or less considerable,
conducting into a cavity sometimes conformed like a cupper;
at the bottom of this cavity exists a labial fold, composed of
three lobes, not very distinct, rather narrow, two lateral and
one ventral, leaving between them a triangular space, the sum-
mit of which is upwards. In this space appear projecting
more or less the dentiferous tubercles; these tuberclesare the
same in number as the labial folds, but in an inverse order.
Their form is sublenticular. They are placed on a level, so
that the free part of their edge, very obtuse, converges towards
the longitudinal axis of the body, and the adherent part is
confounded with the contractile stratum of the external en-
velope. They are of a yellowish and shining white, and
appear to be of a denser tissue and more compact than the rest
of the contractile stratum of which they are a dependence.
They seem entirely contractile, though there is at their dorsal
base a muscular fasciculus, more distinct, forming a part of
the longitudinal stratum, extending under the eesophagus, and,
besides, another transverse bridle, very visible, particularly
between the two inferior tubercles. It is on the very blant
edge, howerer, that one can distinguish, by the assistance of a
glass of very short focus, a double series of corneous teeth, ex-
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tremely fine ; sometimes they are so much so that it is impos-
sible to perceive them. Inthe middle ofa space comprised be-
tween the internal roots of the dentiferous tubercles, is a round
orifice, extremely small, and conducting into the intestinal ’
canal,

We have already said, that this last is not free and floating
in the visceral cavity ; in fact, its parietes are adherent by their
external surface, almost immediately to the muscular sheath,
by means of a stratum of cellular tissue, of a spongy aspect, of
a deep brown colour, and which may be very well considered
as hepatic. Be this as it may, the intestinal canal has its
parietes extremely slender; the mucous membrane is scarcely
less 80 : it forms longitudinal folds, very little marked; they
are much more so in the whole length of the cesophagus, which
is very short, and all its parietes are distinct. Beyond this
-is the stomach, which extends almost to the posterior sixth
of the total length of the body ; its most singular peculiarity
is, that in the leeches which are gorged with blood, we find it
divided by a considerable number of strangulations, and of
lateral pouches, most usnally of a sigmoid form ; these pouches,
which some authors have regarded as stomachs, are vari-
able in number, according to the report of different authors.
The stomach of the leech, when completely empty, which is
the proper state in which it should be studied, and not in a
state of enormous distension, presents a great number of lon-
gitudinal folds, which converge or approximate at the entrance
of the sinuses. At the place where this stomach terminates,
it is again continued in a vast pouch on the right and left,
which extends as far as the extremity of the body, occupying
its entire breadth, and without its parietes being more sepa-
rated from the skin than the rest of the stomach. There
are also perceived strangulations formed by the transverse
muscular fibres, which have been named ccecums. The in-
testine, properly so called, is very short; its communication
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with the stomach is made by an extremely narrow orifice; it
has a similar opening into the rectum, which latter proceeds
directly to the anus, which is very small, and pierced in the
last ring of the body.

No anthor has spoken of a liver in the leech; yet M. de
Blainville regards as such the cellular system, already men-
tioned, of a deep brown, which clothes externally, in the form
of a membrane, the greatest part of the intestine and stomach.

The respiratory apparatus, according to the generality of
observers, does not exist in a specific manner in the leeches.

The circulatory system is considerable and very complicated
in these animals: it is composed as usual of a venous and arte-
rial system, but there is no heart, properly so called.

The venous system is formed of two very long vessels, with
their distinct parietes, situated underneath each side of the

" body, between the intestinal canal and the longitudinal stra-
tom of muscles of the external envelope. These vessels,
which are evidently larger in the middle than at the extremi-
ties, receive in their passage a great number of transverse
branches, some of which return from the tissue itself of the
animal, and others come from the vessel on the opposite side,
from which it follows that these two large veins and their
ramifications form a net-work with broad meshes on the back
of the leech.

Towards the anterior extremity these two veins are con-
tinued in branches which curve upwards, and unite in the
middle and dorsal line to a smaller vessel, but with parietes a
little thicker, placed in a longitadinal furrow, hollowed in all
the length of the intestine. This is the aorta, from which
spring, at a right angle from the two sides, the vessels des-
tined by their ramifications to carry the blood into all the
parts of the body of the animal, but especially to the parietes
of the intestinal canal.

The reproductive apparatus, or system of generation, is
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also very complicated in this genus of animals, first, becanse
the two sexes exist in each individual, and secondly, because
each of the sexual organs is very much developed.

The female sex is composed of several parts, all accumu-
lated at a little distance from the posterior genital orifice,
which belongs to it. There are at first two ovaries, ovoid,
or sub-globular, placed in front of the orifice; from each of
these springs a very short oviduct, but by its union to its
congener is formed a single canal, directed from behind
forwards, and projecting almost entire into a pouch or sort of
matrix with distinct parietes, mucous and contractile, and the
neck of which is extended as far as the external orifice.

The male sex is still more complicated, and much more
extended. It is formed of a complex secretory organ, of an
excretory canal with epididymis, and finally of an excitatory
organ with its sheath.

The secretory organ is composed of a series of small white
globular masses on each side of the intestinal canal, between
the sinuses of the stomach, contained in the cellular tissue,
but certainly without any adherence to the skin. Each little
mass is nothing but a white vesicle with very slender pa-
rietes, and contains a whitish fluid. Each of these fur
nishes a small white canal, which is soon united to a
common canal, situated at the external side of the series, and
which advances directly, making, however, many sinuosities
from rear to front. When this canal has arrived towards the
genital region, its diameter diminishes in a sensible manner,
and it comes in connexion with a white ovaliform mass,
which seems formed by the crowded convolutions of this
canal, so as to represent the disposition of the cerebral con-
volutions in the mammifera. From this mass issues a dis-
tinct canal, cemented against it, and which terminates at the
root of the sheath of the excitatory organ. This sheath, con-
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siderable and very long, is directed backwards for its first
half, then forward for the second. These two parts are
cemented one against the other, and towards the place
where the ovaries are, the extremity gives issue to the excita-
tory organ. The latter very long, slender, and cylindrical in
a part of its extent, claviform at its extremity, issues forth by
the anterior genital orifice, probably from the contraction of
the sheath, which appears to be of a muscular tissue.

We have to state that this description, differing consider-
ably from what we find in the works of many authors, is
taken from M. de Blainville, who had the fortunate opportu-
nity of dissecting a leech taken in the act of coupling, and in
which consequently all the parts were in the greatest state of
development, so that at all events we may rely upon its gene-
ral truth. This part, however, of the anatomy of this animal
involves much difficuity. The nervous system of the leech
is pretty nearly similar to that of the lumbrici, and the rest of
the class. Placed on the middle abdominal line in the cellu-
lar tissue, which separates the intestine from the sub-cutane-
ous muscular stratum, it is composed of a certain number of
ganglia placed in file, and furnishing, beside the cords of
communication in front and behind with each other, some
transverse threads for the external envelope. The number of
these ganglia appears to be very variable. The first, much
larger than, and differently composed from, the others, is
immediately on the under lip. Besides the threads which it
furnishes to the surrounding parts, there issnes forth on each
gide a thick cord, which is continued with a cephalic or epi-
labial ganglia scarcely thicker than itself, and which gives
out the nerves of the upper lip.

Each of the following ganglia is of a lozenge form ; the an-
terior and posterior angles furnish the double cords which
continue the nervous system along the belly, and from the
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exterior angles proceed the extremely fine threads, to distri-
bate themselves to the different parts; the last ganglion sup-
plies those which proceed to the posterior disk.

The leeches feed on animal or vegetable matter, and ont
the juices or substances of the former only, according to the
species. The medicinal leech, when feeding by suction, fas-
tens itself by the posterior disk, and having selected the spot
to bite, applies the anterior disk to it, which acts like a
cupping-glass ; the mouth is then advanced, its lips widened,
and the three dentiferons tubercles which carry the hooks are
erected and stiffened by a strong contraction of their muscu-
lar tissue. By the alternate contraction and slight expansion
of these tabercles, a combined action of pressure and rubbing
of the hooks is produced, and the smaller blood vessels thus
become ruptured, and the wound, slight as it is, some-
times produces a degree of inflammation, which would not
be likely to result from a simple cut produced by a smooth-
edged instrument. .

On opening the leech shortly after it has gorged itself with
the blood of its prey, it will be found that none of this blood
has passed into the intestines. The operation of digestion is
extremely slow, notwithstanding the rapid and excessive
manner in which the leech fills its stomach: a single meal of
blood will suffice for many months, nay, more than a year will
sometimes elapse before the blood has passed through the in-
testines in the ordinary manner, during all which period so
much of the blood as remains undigested in the stomach con-
tinues in a fluid state, and as if just taken in, notwithstanding
the vast difference in the heat of the body of a mammiferous
animal and that of a leech.

The species which swallow animal matter in an entire state
take it only when alive or very recently dead. These do not
present the singularities in the structure of the cesophagus

VOL. XIII. K
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and stomach found in the blood-sucking leeches, but digestion
is extremely slow in all.

The leeches are essentially aquatic animals, most of them
living in fresh water, but some in the sea ; a few occasionally
quit the water, and as nature seldom acts on a single rule, one
species is said never to go into it—humidity, however, is as
necessary even to these as to the earth-worms.

We have nothing to add on the genus Gordius, and proceed
therefore to the translation of Cuvier’s description of such of
the articulated animals as have articulated feet.



ARTICULATED ANIMALS,

AND

PROVIDED WITH ARTICULATED FEET;

OR,

CRUSTACEA, ARACHNIDA, AND INSECTS.

THESE three last classes of articulated animals, which Lin-
nzus united under the name of Insects, are distinguished by
articulated feet, at the least six in pumber. Each articula-
tion is tubular, and contains in its interior the muscles of the
following articulation, which always moves by ginglymus,
that is to say, in one direction omly.

The first articulation, which attaches the foot to the body,
and which is most frequently composed of two pieces, is
named the Aaunch ; the following, which is usually in a situ-
ation nearly horizontal, is the tkigh; the third, most usually
vertical, is named the leg; finally, there remains a series of
little ones, which rest upon the ground, and properly form
the tarsus.

The hardness of the calcareous, or corneous envelope of
the greater number of these animals, is referrible to that of the
excretion which interposes between the dermis and the epi-
dermis, which in man is termed the rete mucosum. It is
also in this excretion that the colours, frequently so brilliant
and so various which adorn them, are deposited.

These animals always have eyes, which may be of two

K 2
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sorts : the simple eyes, which present themselves under the
form of a very small lens, commonly three in number, and
disposed triangularly on the summit of the head; and the
composite, or eyes with facets, whose surface is divided into
an infinity of different lenses, called facets, and to each of
which a thread of the optic nerve corresponds. These two
sorts may be united, or separated, according to the genera.
We do not yet know whether, when they exist simultane-
ously, their functions are essentially different or not ; but in
both vision is performed by means very different from those
by which it is caused in the eye of the vertebrata.

Other organs which appear in this division for the first
time, and which are found in two of these classes, the crus-
tacea and the insects, namely, the antenne, are articulated
filaments, infinitely diversified in form, often so even accord-
ing to the sexes, attached to the head, appearing eminently
adapted for the purposes of a delicate tact, and perhaps of
some other species of sensation of which we have no idea,
but which possibly may refer to.the state of the atmosphere.

These animals enjoy the sense of smell, and that of hear-
ing. Some place the seat of the former in the antennee.
Others, like M. Dumeril, at the orifices of the traches;
others again, like M. Marcel de Serres, in the palpi. But
these opinions are by no means founded on positive and
conclusive facts. With regard to hearing, the decapod crus-
tacea, and some orthoptera, are the only animals of this
division which have a visible ear.

In the mouth of these animals there is a great analogy,
which, according to the observations of M. Savigny, even
extends, relatively at least to the hexapod insects, to those
which can only suck fluid aliments.

+ Those which are called grinders, because they have jaws
proper for the trituration of food, always have them in lateral
pairs, placed one before the other. The anterior pair are
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especially named mandibles ; the pieces which cover them
in front and rear, are named /ips; and that of the front in
particular receives the name of labrum. This remark belongs
moare especially to the hexapod insects. Certain articulated
filaments attached to the jaws, or the under lip, and which
appear to serve the animal for the purpose of recognizing its
food, are termed palpi, or antennule. The forms of these
various organs determine the nature of the aliment as pre-
cisely as do the teeth of quadrupeds. To the lower lip the
tongue, or ligula, commonly adheres. Sometimes (the bees
and many other hymenopterous insects,) it is. considerably
prolonged, as well as the jaws, and forms a sort of false pro-
boscis (promuscis) having the pharynx at its base, often
covered by a species of sub-labrum, called by M. Savigny
epipharynz. Sometimes (hemiptera and diptera,) the man-
dibles and jaws are replaced by scaly pieces, in the form of
bristles or lancets, received in a tubular elongated sheath,
either cylindrical and articulated, or more or less elbowed,
and terminated by sorts of lips. These parts then compose a
true proboscis. In other sucking insects (lepidoptera) the
jaws alone are considerably prolonged, and unite to form a
tubular body, in the form of a thread, having the appearance
of a long tongue, very fine, and rolled up spirally, (spiri-
trompe, Lat.) ; the other parts of the mouth are very much
diminished. Sometimes, as in many crastacea, the anterior
feet approach the jaws, assuming their form, exercising a
part of their functions, and one might then say that the jaws
are multiplied. It may even happen that the jaws shall be so
much reduced, that the maxillary feet, otherwise jaw-feet,
may replace them altogether. But whatever may be the mo-
difications of these parts, there is always a means of recog-
nizing them, and of reducing these changes to a general
type.
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FIRST CLASS OF ARTICULATED ANIMALS, AND
PROVIDED WITH ARTICULATED FEET.

THE CRUSTACEA (CRUSTACEA)

ARE articulated enimals with articulated feet, respiring
through gills, covered in some by the edges of a testa, or
carapace, external in others, but which are not inclosed in
special cavities of the body, receiving the air through aper-
tures placed at the surface of the skin. Their circulation is
double, and analogous to that of the mollusca. The blood
repairs from the heart situated on the back, to the different
parts of the body, whence it comes back to the gills, and from
thence it returns to the heart. These gills, situated sometimes
at the base of the feet, or on the feet themselves, sometimes
on the lower appendages of the abdomen, form either pyra-
mids composed of plates piled together, or bristling with
barbs, or tufts, with simple lamins, and even appear in some
to be solely constituted by hairs.

Some zootomists, and especially M. le Baron Curvier, have
made us acquainted with the nervous system of many crus-
tacea of divers orders. The same subject has lately been
treated profoundly by MM. Victor Audouin and Milne Ed-
wards, in their third memoir on the anatomy and physiology
of animals of this class ( Ann. des Scienc. Nat. xiv. 77,) and
we want nothing to complete these researches but the publi-
cation of those made by M. Straus, on the branchiopoda, and
particularly on the limule, of which these two naturalists
have not spoken.

* The nervous system of the crustacea, submitted to their



CLASS CRUSTACEA. 135

observation, presents itself, as they inform us, under two
very different aspects, which constitute the two extremes of
the modifications which it exhibits in the crustacea. Some-
times, as takes place in the falifrus, this apparatus is formed
by a great number of nervous enlargements, similar among
themselves, disposed in pairs, and united by cords of com-
munication, so as to form two ganglionic chains, distant one
from the other, and occupying the whole length of the ani-
mal. Sometimes, on the contrary, it is merely composed of
two ganglia, or knotty swellings, dissimilar in form, volume,
and disposition, but always simple and uneven, and situated
one at the head, and the other at the thorax. This is what
we meet with in the maja.

“ Certainly, at the first glance, these two modes of organi-
zation appear to be essentially different, and were we to limit
the study of the nervous system of the crustacea to those two
animals, it would be very difficult to recognize in the central
nervous mass of the thorax of the maja the analogue of the
two ganglionic chains, which occupy the same part of the
body in the talitrus. Butif we recall to mind the divers
facts which we have mentioned in this memoir, we must
necessarily arrive at this remarkable resuit.”

They were conducted to this by the exact study of the
nervous system of various intermediate crustacea, forming so
many links of this series, such as cymothoe, phyllosoma, pale-
mon, and palinurus; they also rest on the observations of
M. le Baron Cuovier and M. Treviranus: they deduced from
them this consequence, that in spite of these differences of
disposition, the nervous system of the crustacea is neverthe-
Jess formed of the same elements, which, isolated in some, and
mniformly distributed through the whole length of the body
in others, present various degrees of centralization, at first from
without inwards, afterwards in a longitudinal direction; and
that, finally, this approximation is carried to an extreme,

18
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when there exists only a single nucleus at the thorax (the
crabs proper, or drachyuri.) Of all the macrourous decapods
observed by MM. Victor Audounin and Milne Edwards, the
palinurus would be that whose nervous system is the most cen-
tralized, and in fact, in our method, this crustaceum is but
little removed from the brachyuri; but it would not be the
same with Palemon and the lobster, for according to them
the first would approach more in this respect to Palinorus
than the lobster does, while in our distribution this last crus-
taceum precedes palemon, an arrangement which appears to
us to be founded on many very natural characters.

The crustacea are apterous, or without wings, provided with
two eyes, with facets, but rarely with simple eyes, and com-
monly with four antenns; they have, for the most part (the
peecilopoda excepted) three pair of jaws, (the upper two
which are designated under the name of mandibles compre-
hended); as many of jaw-feet, but the last four of which be-
come, in a great number, real feet; and ten feet, properly.so
called, all terminated by a single claw; when the last two
pair of jaw-feet fulfil the same functions, the number of feet
is then fourteen. The mouth also presents, as in the insects,
a labrum, a ligula, but no lower lip, properly so called, or
comparable to that of these last. The third pair of jaw-feet,
or the first, closes the mouth externally, and replaces this
part.

The sexual organs, or those at least of the males, are al-
ways double, and situated under the breast, or at the lower
origin of that posterior and abdominal part of the body which
is commonly called tail; but they are never placed behind.
Their teguments are nsually solid, and more or less calcareous;
they change skin many times, and generally preserve their
primitive form and their natural activity ; for the most part,
they are carnivorous, aquatic, and live many years. They do
not become adult, or fit for generation, until after a certain
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pumber of moultings. With the exception of a small num-
ber, in which the changes of the skin exercise a trifling influ-
ence on their primitive form, modify or augment their locomo-
tive organs, these animals are, when born, size excepted, such
as they will remain for the whole of their existence.

DIVISION OF THE CRUSTACEA INTO ORDERS.

The situation and form of the gills, the manner in which
the head is articulated with the trunk, the mobility or fixed-
ness of the eyes, the masticatory organs, and the teguments,
will form the basis of our divisions, and give rise to the fol-
lowing orders :—

‘We shall divide this class into two sections, the MALACOS-
TRACA and the ENTOMOSTRACA. The first have generally
very solid teguments, of a calcareous nature, and ten or four-
teen feet, usually unguiculated; the mouth, situated in the
usual way; is composed of a tongue, a labrum, two mandibles
(often beariné a palpus), two pairs of jaws covered by the
jaw-feet; in a great number, the eyes are carried on an arti-
culate and mobile pedicle, and the gills are concealed under
the lateral edges of the testa or carapace ; in the others, they
are usually placed under the post-abdomen, This section is
composed of five orders, the DECAPODS, the STOMAPODS,
the LEMODIPODS, the AMPHIPODS, and the IsAPoDs ; the
first four embrace the genus Cancer of Linn®us, and the last
that which he names Oniscus.

The Entomostraca, or insects with shells, of Muller, com-
pose the genus Monoculus of Linnzus. Here the teguments
are corneous and very thin, and a testa in the form of a buck-
ler, of one or two pieces, or in the form of a bivalve shell,
covers or encases the body of the great majority ; the eyes are
almost always sessile, that is fixed, and often there is but one;
the feet, the number of which varies, are in the majority ex-
clusively adapted for swimming, and without any claw at the
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end. Some, having an anterior mouth, composed of a labrum,
of two mandibles (rarely furnished with palpi), of a tongue, of
from one to two pair of jaws at most, the external ones, naked,
or not covered with jaw-feet, approach the preceding crusta-
cea. In the other entomostraca, and which appear in many
respects to border on the Arachnida, sometimes the masticat-
ing organs are simply formed by the haunches of the feet,
advanced and disposed in the manner of lobes, bristling with
small spines, around a large central pharynx ; sometimes they
compose a little siphon or bill, serving as a sucker, as in
many Arachnides and many insects, or do not show themselves
at all, or scarcely show themselves externally, whether the
siphon be internal, or that suction is performed after the man-
ner of a cupping-glass. Thus the Entomostraca are either
denticulated or edenticulated; the first form our order of
BraNCHIOPODS, and the second that of PEciLopoDps,
which in the first edition of this work were only a section of
the preceding order.

The singular fossils called TRILOBITES, and of which M.
Brogniart, our fellow-member of the Royal Academy of
Sciences, has given an excellent monograph, being considered
by him, as well as by other naturalists, as crustacea which
border on the entomostraca, we shall treat of them succinctly
at the sequel of the latter.

FIRST GENERAL DIVISION.

THE MALACOSTRACA.

The Malacostraca are divided naturally into those whose
eyes are on a moveable pedicle, and those in which these
organs are sessile and immoveable.
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MALACOSTRACA WITH EYES SUPPORTED ON A MOVE-
ABLE AND ARTICULATED PEDICLE, OR DECAPODA
AND STOMAPODA IN GENERAL.

Eyes supported on a mobile pedicle, of two articulations,
lodged in fossets, distinguish these crustacea from all others.
Considered anatomically, they appear to be still more remote
from them, inasmuch as they are the only ones which present
sinuses where the venous blood collects, before repairing to
the gills to return to the heart.

The decapoda and stomapoda resemble each other in many
common characters : a large shell, sometimes divided in two,
called testa or carapace, covers in front a more or less ex-
tended portion of the body. They all have four antenne, of
which the middle are terminated by two or three threads ; two
mandibles, with a palpus near the base of each, divided into
three articulations, and usually inclined upon the mandibles ;
a bilobate tongue ; two pair of jaws ; six jaw-feet, but the four
posterior of which are in some transformed into claws; ten or
fourteen feet, in those in which the four jaw-feet have this
form.

In the greater majority, the gills, seven pair in number, are
concealed under the lateral edges of the testa; the two ante-
rior pair are situated at the origin of the last four jaw-feet, and
the others at that of the feet properly so called. In the other
crustacea, they are annexed, under the form of tufts, to five
pairs of feet like fins, situated under the post-abdomen ; the
under part of this posterior portion of the body is equally
furnished in the others with four or five pairs of bifid

appendages.

-
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FIRST ORDER OF CRUSTACEA.

DECAPODA,

HAVE the head intimately united to the thorax,and covered
with it by a test or carapace, entirely continuous, but. most
frequently presenting some deep lines dividing it into divers
regions, which indicate the places occupied by the principal
interior organs. Their mode of circulation offers some cha-
racters which distinguish them from the other crustacea. The
heart, very much circumscribed, of a figure approaching oval,
and with muscular parietes, gives birth to six vascular trunks,
three of which are anterior, two inferior, and the sixth pos-
terior. Of the three anterior arteries, the median (the oph-
thalmic) is distributed almost exclusively to the eyes; the
two others (the aniennary) spread themselves over the
carapace, the muscles of the stomach, a portion of the viscera,
and over the antenne ; the two lower, (the hepatic) carry the
blood to the liver; the last, (or the sternal artery) the most
voluminous of all, and which sometimes originates on the left,
sometimes on the right of the posterior part of the body, is
principally destined to carry the nutritious fluid to the abdo-
men, and to the organs of locomotion. It furnishes a great
number of vessels of considerable volume, among which we
must particularly remark that which MM. Audouin, and
Milne-Edwards, name the upper abdominal artery, because it
issues from the posterior part of this artery, (a little before
the articulation of the thorax and abdomen, vulgarly called
the tail) and because it penetrates into the abdomen, (the
tail) where it divides itself into two thick branches, continu-
ing its passage backward, becoming more and more slender
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in its progress, and terminating at the anus. The blood which
has served for the nutrition of these divers organs, and which
is thus become venous, flows from all parts into two vast
sinases, one on each side, above the feet, and formed of
venous gulfs, united in a longitudinal series, in the manuer
of a chain. It discharges itself into an external vessel of the
gills, is renewed there, becomes arterial again, passes into an
internal vessel, and afterwards directs itself towards the heart,
traversing some canals (dranchio-cardine) lodged under the
vault of the flanks. All the canals of the same side are
united in a wide trunk, have a common opening into the
lateral and corresponding part of the heart, through one aper-
ture, whose folds form a double valve, and open to allow the
blood to proceed from the gills to this viscus, but close to
shut it out from an opposite direction, or to hinder it from
passing from the heart to the respiratory organs. Examined
internally, the heart exhibits a great number of bundles, and
of muscular fibres intercrossed in various directions, and com-
posing many small lodgesin front of the orifices of the arteries.
These lodges are so many small auricles, which communi-
cate together with facility, when it is dilated, but which ap-
pear to form, for each vessel, when the heart is contracted,
an equal number of little cells, whose capacity is in relation
with the quantity of the blood of the vessels which are pro-
per to them. These vessels open into the interior of the
heart, by eight apertures, the two lateral ounes of which we
have spoken, comprized. Such is, some few modifications
excepted, the general system of the circulation of the de-
capods. :

The upper surface of the brain is divided into four lobes,
the middle ones of which, furnish each, from their anterior
edge, the optic nerve, which is carried directly into the
pedicle of the eye, and is divided there into a multitude of
threads, proceeding each to a corresponding facette of the
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cornea of these organs. The inferior surface of the brain
produces four other nerves which go to the antennz, and give
out some threads to the neighbouring parts. From its pos-
terior edge spring two nervous cords, very much elongated,
embracing the esophagus laterally, and uniting underneath.
In some, as in the brachyuri, this union takes place only in
the middle of the thorax, and the medullary substance after-
wards assumes the form of a ring, and in proportions eight
times larger than the brain. This ring gives rise, on each
side, to six nerves, the auterior of which repairs to the parts
of the mouth, and the five others to the five feet on the same
side. From the posterior edge proceeds another nerve, re-
pairing to the tail, without producing sensible ganglia, and
appearing to represent the ordinary nervous cord. In others,
as in the macrouri, the two nervous cords, before they unite
under the cesophagus, give birth each at the middle of their
length, to a thick nerve, repairing to the mandibles, and their
muscles. United, they form a first median ganglion, (the
sub-cervical) furnishing nerves to the jaws and the jaw-feet.
Approximated afterwards, in their entire length, they present,
successively, eleven other ganglia, the five first of which give,
each of them, nerves to as many pairs of feet, and the six
others furnish those of the tail. That of the paguri has some
ganglia less, and these crustacea thus appear to form the pas-
sage, from the brachyuri to the macrouri. We shall add, that
M. Serres believes that he has recognized in these decapod
crustacea, some vestiges of the great sympathetic nerve.

The lateral edges of the carapace or test, refold underneath,
to cover and protect the gills, but leave a vacancy anteriorly,
for the passage of the water. Sometimes even (see Dorippus)
the posterior and inferior extremity of the thorax presents
for this purpose, two peculiar apertures. These gills are
situated at the origin of the last four jaw-feet and feet. The
anterior four are less extended. The six jaw-feet are all of a
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different form, applied on the mouth, and divided into two
branches, the exterior of which has the form of a little an-
tenna, composed of a peduncle, and a setaceous, and many-
articulated stem. It has been compared to a whip, (palpus
Sagelliformis). The two anterior feet, sometimes even the
two or four following ones, are in the form of talons. The
last articulation but one is dilated, compressed, and in the
form of a hand. Its inferior extremity is prolonged into a
conical point, representing a sort of finger, opposed to another,
formed by the last articulation, or the tarsus proper. This
last is mobile, and has received the name of thumb (pollez)
the other, or the one which is fixed, is thought to be the
index. These two toes are also called mordentes. The last
is sometimes very short, in the form of a simple tooth,
and the other folds underneath. The hand, as well as the
fingers, will form for us the forceps, properly so called. The
preceding, or antepenultimate articulation is denominated
carpus.

The respective proportions, and the direction of the loco-
motive organs are such as to enable these animals to walk
sideways or backwards.

Except the rectum, which opens at the end of the tail, all
the viscera are enclosed in the thorax, so that this portion of
the body represents the thorax and abdomen of the insects.
The stomach, supported by a cartilaginous skeleton, is armed
internally with five osseous, and denticulated pieces, which
complete the mastication of the aliments. We may see there,
at the time of moulting, which occurs towards the end of
spring, two calcareous round bodies, convex on one side, and
plane on the other, which are vulgarly called crad’s eyes,
which, as they disappear after the moulting, give grounds to
presume, that they furnish the matter for the renovation of the
testa. The liver consists of two large clusters of vessels,
closed at one end, and filled with a bilious humour, which they
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pour into the intestine near the pylorus. The alimentary
canal is short and straight. The sides present a range of holes,
placed immediately at the insertion of the gills, but which are
not discovered until these organs are removed. The breast-
piece, seen internally, presents, at least in many large species,
some transverse lodges formed by crustaceous laminse, and
separated in their middle by a longitudinal crest of the same
consistence.

The sexual organs of the males are situated near the origin
of the two posterior feet. Two articulated pieces, of solid
consistence, in the form of horns, of stylets, or of setaceous
antenne, placed at the junction of the tail and thorax, and
replacing the first pair of sub-caudal appendages, are re-
garded as the generative organs of the males, or at least their
sheaths. But according to our observations on various de-
capods, they should consist each of a small membranaceous
body, sometimes in the form of a bristle, sometimes filiform, or
cylindrical, issuing from a hole situated at the articulation of
the haunch of the two posterior feet, with the breast-piece.
The two vulve are placed on this piece, between those of the
third pair, or at their first articulation, dispositions which
depend on the enlargement or diminution of the breast-piece.
Copulation takes place belly to belly. The growth of these
animals is slow, and they live a long time. It is among them
that ‘the largest species are found, and those that are most
useful to ue as an article of food; but their flesh is difficult of
digestion. 'The body of some decapods attains a length ex-
ceeding three English feet. Their forceps, as is well known,
is very formidable, and so powerful in some large individuals
as to raise and trip up a goat. They remain habitually in the
water, but do not perish directly on being exposed to the air.
Some species even pass a portion of their lives in this latter
- element, and visit the water only during the season of - their
amours, and for the purpose of depositing their eggs. They
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are nevertheless obliged to make their sojourn in burrows, or
in fresh and humid places. The nature of the decapod
crustacea, is voracious and carnivorous. Certain species
even proceed to cemeteries to devour carcases, and to feed on
them. Their limbs are regenerated with great rapidity, but
it is necessary that the fractures should take place at the
junction of the articulations, and they know how to cause
them there, if the breach should accidentally occur elsewhere.
When they are desirous of changing skin, they seek a retired
place, so as 1o be in shelter from the pursuits of their enemies,
and to remain there in tranquillity. When the moulting is
done, their body is soft, and, according to some persons, is
then of a more delicate flavour. From a chemical analysis of
the old testa, we learn that it is formed of carbonate and
phosphate of lime, united in divers proportions to gelatine.
On those proportions depends the solidity of the testa. It is
much less thick and flexible in the last genera of this order,
and farther on it becomes almost membranaceous. M. de
Blainville has observed, that that of the palinuri is composed
of four superposed strata, of which the two lower ones, and
the upper are membranaceous ; the calcareous matter is in-
terposed between them, and forms the other stratum. From
the action of heat, the epidermis assumes a tint of red, more
or less lively, and the colouring principle is decomposed in
boiling water. But other combinations of this principle pro-
dace in some species, a very agreeable mixture of colours,
often bordering on blue or green.

The greater number of fossil crustacea, which have been
discovered up to the present day, belong to the order of de-
capods. Among those of Europe, some, and the most ancient,
approach the species mow actually existing in the zones
which neighbour the tropics. The others, or the more modern,
have a great affinity with the living species, which are proper

VOL. XIII. L
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to our climates. But the fossil crustacea of the tropical
regions appear to me to have the greatest relations with many
of those found there at the present day, in the living state; a
fact which would be interesting to geology, if the study of the
fossil shells of those countries, and collected from the deepest
strata, should present us with a similar result.

The first family, or that of

BRACHYUROUS DECAPODS, (KLEISTAGNATHA, Fab.,))

Has the tail shorter than the trunk, without appendages or
fins at its extremity, and folding underneath, in a state of re-
pose, to lodge itself in a fosset of the chest. Triangularin the
males, and furnished only at its base with four or two ap-
pendages, of which the upper are larger, in the form of horns,
it becomes round, broader, and gibbous in the females. Its
under part presents four pair of double filaments edged with
hair, destined to carry the eggs, and analogous to the natatory
subcaudal feet of the macrourous crustacea and others.

The vulvee have two holes, placed under the breast, be-
tween the feet of the third pair. Their antenne are small.
The intermediate usually lodged in a fosset under the anterior
edge of the testa, terminate, each, by two very short threads.
The ocular pedicles are generally longer than those of the
macrourous decapods. The auricular tube is almost always
petrous. The first pair of feet is terminated by a claw. The
gills are disposed on a single range, in the form of pyramidal
tonguelets, composed of a multitnde of little leaves, piled one
upon the other, in a direction parallel to the axis. The jaw-
feet are generally shorter and broader than in the other de-
capods. The two external ones form a sort of lip. Their
nervous system again, differs from that of the macroura. (See
the generalities of the decapods.)
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This family might, as in many methods anterior to the
distribution of these animals by Daldorf, form but a single

genus, thag of
CrABR, (CANCER.)

The greatest number have the feet all attached to the sides
of the breast, and always exposed. The first five sections
are in this predicament. The first, or the SWIMMERS (PIN-
NIPEDES) unites to this character, that of having the final
feet at least terminated by a very flatted articulation like a
fin, (oval or orbicular, and broader than the same articulation
of the preceding feet, even when they also are fin-like.) They
remove more frequently from the shore, and proceed into the
high sea. If we except the orithyie, the tail of the males
presents but five distinctly marked segments, while that of
the females has seven. We shall commence with those, all
of whose feet, the claws excepted, are natatory.

MATUTA, Fab.,

Have the testa almost orbicular, and armed on each side with
& very strong tooth in the form of a spine. The hands are
denticulated above, in the manner of a ridge, and bristling at
their external face, with pointed tubercles ; and the third
articulation of the external jaw-feet is without any apparent
notch, and terminates in a point, so that it forms, with the
preceding articulation, an elongated and almost rectangular
triangle. The external antenne are very small. The ocular
pedicles are a little arched. Cancer latipes, Degeer.

PoLyBirus, Leach.

Approximate to the Portuni; but their testa is proportionably
less broad, and more rounded. Itssides only present the
L2
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ordinary teeth. The third articulation of the external jaw-
feet is obtuse and emarginated. The eyes are much thicker
than their pedicles, and globular. We know as yet but a
single species which has been found on the coast of Devon-
shire, and which M. Dorbigny, the correspondent of the
Museum of Natural History, has also observed on our mari-
time coasts of the western departments. (Polybius Henslowis,
Leach.)

In all the following swimmers, the two posterior feet alone
are fin-like. We may at first detach from them those whose
testa is almost ovoid, narrowed and truncated transversely in
front, whose tail presents distinctly in the males (the only in-
dividuals known) seven segments. Such are,

ORITHYIA, Fab.,

Only species known, O. Mamillaris, Fab. Cancer bimacu-
" latus, Herbst.

The testa of the last swimmers is notably wider in front
than behind, in the form of a segment of a circle, narrowed
towards the end, and truncated, so as either to represent a
trapezium, or approach very nearly the shape of a heart.
Its greatest transverse diameter generally exceeds its oppo-
site diameter. The tail of the males presents but five seg-
ments instead of seven, the number of those in the female,
and which is generally proper to the tail of the decapods.
The third and the two following are confounded together, or
form but one, nevertheless we discover the traces of them, at
least on the sides.

We shall separate at first those whose eyes are supported
on slender and very long pedicles, proceeding from the middle
of the anterior edge of the testa, prolonged as far as its lateral
angles, and lodging in a groove formed under the edge.
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Such are,

PoDOPHTHALMUS, Lam.

The test is in the form of a transverse trapezium, more
broad and straight in front, with a long tooth in the form of a
spine, behind the ocular cavities. The claws are elongated, .
spiny, and similar to those of the majority of the species of the
genus Lupa of Dr. Leach. The only living species known
inhabits the coasts of the Isle of France, and those of the
neighbouring seas.

The ocular pedicles of the other crustacea of this section
are short, occupy but a very small portion of the transverse
diameter of the testa, lodge in oval cavities, and resemble in
general those of the ordinary crabs, with which those swim-
ming crustacea are almost insensibly connected.

These crustacea may be united into a single subgenus,
that of,

PorTUNUS, Fab.

Some species proper to the seas of the East Indies, such
as the Admetus of Herbst, are distinguished from all the fol-
lowing by their testa in the form of a transverse quadrilateral
figure, narrowed posteriorly, and whose ocular eavities oc-
cupy the anterior lateral angles. The eyes are thus distant
one from the other, by an interval almost equalling the greatest
breadth of the testa. The insertion of the lateral antenne is
very remote from these cavities.

Other species, whose testa is in the for f the segment of
a circle, truncated posteriorly, and wider in the middle, are
remarkable for the length of their claws, which is at least
double that of the testa. Its sides presevt each nine teeth,
of which the posterior one is much larger, in the form of a
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spine. The tail of the males is often very different from that
of their females. These portuni compose the genus Lupa of
Dr. Leach, and are, for the most part, tolerably large, and
exotic. The Mediterranean presents us with one species—
Portunus Dufourii, Lat.

A third division shall be composed of species analogous to
the last  the formo of the testa, but whose lateral teeth, com-
monly five in number, are almost equal, or the posterior one
of which differs but little from the preceding. The length of
the claws but little exceeds that of the testa.

Those which have from six to nine teeth on each side are
all exotic. (P. Tranquebarius, Fab. Herbst.) is the only
known species, having nine teeth, and all equal at each late-
ral edge.

The following species, all of the European seas, have five
teeth at each lateral edge of the carapace. Cancer puber,
L.—C. corrugatus, Penn. Zool. Brit.—C. menas, Lin. Fab.
( Common crab of our coasts.) This 'appears to us to belong
to Portunus, rather than to crab properly so called.

We shall form a fourth division with the subgenus

PLATYONICHUS,

Whose denomination has replaced that of portumnus of
Dr. Leach, too much approximating to the word portunus,
already employed. Here the testa is atleast as long as broad,
and almost in the form of a heart. All the tarsi of the feet,
the claws excepted, are terminated by a small semi-elliptical
lamina, elongated and pointed ; the index is very much com-
pressed. This division again comprehends but a single
species, which is the cancer latipes of Plancus. The front
presents three teeth, and each lateral edge of the testa five.
From the swimming crabs we pass to those, all of whose
feet terminate in a point, or by a conical tarsus, sometimes
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compressed, but not forming a fin, properly so called. Those
among them whose testa is broader, cut in front like the arch
of a circle, narrowed and truncated behind, whose claws are
identical in the two sexes, in which the tail presents the same
number of segments as in portunus, and which, with the ex-
ception of the tarsi, almost entirely resemble the last-men-
tioned genus, shall compose our second section; that of
ARCUATA.

THE CRABS, properly so called, (CANCER, Fab.,)

Have the third articulation of the external jaw-feet notched
or marked with a sinus, near the internal extremity, and
almost squared. The antenne, but little exceeding the front,
and with but few articulations, are folded, smooth, or but little
farnished with hairs. The hands are rounded, and do not
present the appearance of a ridge above.

Some have the radical articnlation of the external antenna
maoch larger than the following, in the form of a lamina, ter-
minated by a projecting and advanced tooth, closing inferiorly
the internal corner of the ocular cavities. The fossets of the
middle or internal antenns are almost longitudinal. Such
is C. pagurus, Lin. which Dr. Leach separates generically
from other crabs. '

In the others, the inferior articulations of the antenne are
cylindrical. The first, although a little larger, does not differ
from the following as to form and proportions, and does not
pass the internal canthus of the ocular fossets. Those of the
intermediate antenne extend rather in the direction of the
breadth of the testa, than in that of its length.

There are some among them whose toes have their extre-
mity hollowed like a spoon, (C. dentatus, Fab.) These are
the clorodius of Dr. Leach. Many of these species in which
they terminate in a point are remarkable, inasmuch as the

13
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arching of the edges of the testa terminates posteriorly by a
fold, and a projection jutting out in the manner of an angle.
Those whose front is tridenticulated, and whose testa pre-
sents on each side only this projection or posterior tooth,
compose Dr. Leach's genus Carpilius. The species of this
subdivision ('C. corallinus, Fab. ; C. macalatus ejusd.) have
marblings, or round spots, of the colour of blood, (Xantko
of the same.) Other considerations might induce us to aug-
ment the number of these sections. But we have thought
proper to confine ourselves to an indication of the principal
ones.

PIRIMELA, Leach,

Altogether resemble the crabs, but their external antennze
are_remarkably extended beyond the forehead, and their stem,
longer than the pedicle, is composed of a great number of ar-
ticulations. The fossets of the intermediate are, as well as in
C. pagurus, rather longitudinal than transverse. But one
species known, (P. denticulata, Leach.)

ATELECYCLUS, Leach,

Have, as well as the pirimele, the fossets of the intermediate
antenn® longitudinal. The lateral antenns are elongated,
projecting, and composed of a great number of articulations.
But they are very setaceous, as well as the claws ; these claws
are strong, with the hands compressed. The third articula-
tion of the jaw-feet is sensibly narrowed above, in the manner
of an obtuse, or rounded tooth. The tarsi are conical, and
the ocular pedicles are of the ordinary size. The tail is more
clongated than in the preceding crustacea.
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TuaiA, Leach, \“*

Approach the last by reason of their lateral antennsw, of the
direction of the fossets lodging the intermediate ones, of the
form of the third articulation of the external jaw-feet, and of
their sub-orbicular testa; but their eyes, as well as their
pedicles, are very small and scarcely project; their tarsi are
very much compressed and sub-elliptical ; the front is arched,
rounded, and without marked denticulations. The pectoral
space comprised between the feet is very narrow, and of the
same width throughout; the claws are proportionally much
less strong ; the testa is smooth, and in some other respects
these crustacea approach leucosia and Corystes. The pro-
totype species is Thia polita, Leach.

MuRrsia, Leach,

Of which but a single species is yet known, proper to that part
of the ocean which encompasses the southern extremity of
Africa ; it approaches Matuta and many portuni, by reason of
the long spine with which each side of the testa is armed
posteriorly. It also approaches the crabs, properly so called,
in the form of the testa, and the external jaw-feet, with this
difference, that their third articulation is in the form of an
elongated square, narrowed and truncated obliquely at its su-
perior extremity ; but as in Calappa and Hepatus, th- hands
are very much compressed superiorly, with a short and denti-
culated edge.

HEeraTUS, Latr.,

Have, as to the widened form of their testa, the shortness of
their lateral antenne, a great affinity with the crabs, properly
so called, and approach Mursia and Calappa, by reason of
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their hands being compressed, and terminated above in the
manner of a ridge : but the third articulation of their external
jaw-feet is in the form of an elongated triangle, narrow, and
pointed, without apparent emargination, a character also ob-
served in Matuta and Leucosia. The type on which this sec-
tion is founded is Hepatus fasciatus (Latr.), which Fabricius
has confounded with Calappa.

A third section, QUADRILATERA, has the testa almost
square, or formed like a heart, with the front generally pro-
longed, inflected, or very much inclined, and forming a sort of
hood. The tail of the two sexes is of seven segments distinct
in their whole breadth ; the antenns are generally very short;
the eyes of the majority are supported on long or thick pedi-
cles. Many live habitually on land, in holes which they
excavate; others frequent fresh water. Their course is very
rapid.

A first division will comprehend those in which the fourth
articulation of the external jaw-feet is inserted at the internal
upper extremity of the preceding articulation, either on a
short and truncated projection, or in a sinus of the internal
edge. These are they which approach the nearest to the
crabs proper.

Some have the test sometimes square or trapezoid, but not
transverse, sometimes in the form of a truncated heart; the
ocular pedicles are short, and inserted either near the lateral
and anterior angles of the test, or more interior, but always at
a sufficiently great distance from the middle of the front.
Here come

ERI1PHI1A, Latr.,

Which have the lateral antenna inserted between the ocular
cavities and the medial antenne ; the test is almost always
heart-formed, truncated posteriorly, and the eyes are remote
from its anterior angles. (Cancer Spinifrons, Fab.)
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TRAPEZI1A, Latr.,

Similar to Eriphia, in the insertion of the lateral antenna, but
whose testa is almost square, depressed, smooth, with the eyes
situated at its 'anterior angles, and the claws very large, in
comparison with the other feet. Cancer cymodoce, &c. all
exotic.

PiLuMNUS, Leach,

Different from the two preceding subgenera, by reason of their
lateral antenn#® being inserted at the internal extremity of the
ocular cavities, below the origin of the pedicles of the eyes;
they are more approximate, as to the form of the testa, to the
crustacea of the preceding section, than the other quadrilatera,
and ambiguous, in this respect, between the two sections. As
in the majority of the arcuata, the third articulation of their
jaw-feet is almost square or pentagonal ; the lateral antenne
are longer than the ocular pedicles, with a setaceous stem,
longer than the peduncle, and composed of a great number of
small articulations; the tarsi are simply furnished with hairs,

THELPHUSA, Latr.,

With lateral antenne, situated as in the pilumni, but shorter
than the ocular pedicles, of but few articulations, with the
stem scarcely longer than the peduncle, and cylindrico-conical ;
the testa is almost in the form of a truncated heart, and the
tarsi are furnished with spiny or denticulated ridges. Can-
cer fluviatilis of Belon-Rondelet, and Gesner.

Other quadrilatera, having, like the preceding, the fourth
articulation of the exterior jaw-feet inserted at the internal
extremity of the preceding articulation, are removed from
them by the trapezoidal form of the testa, transverse and
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widened in front, as well as by their ocular pedicles, which,
like those of podophthalmus, are inserted near the middle of
the front, long, slender, and reaching the anterior angles; the
claws of the males are long and cylindrical. Such are

GONOPLAX, Leach,

Our seas furnish two species, Cancer angulatus, Linn., and
Cancer rhomboides, Ejusd. ; the principal difference between
which is, that the former has spines at its anterior and poste-
rior angles, the letter at the anterior only.

In the second division of quadrilatera, the fourth articulation
of the external jaw-feet, or of those which cover inferiorly
the other parts of the mouth, is inserted at the middle of the
end of the preceding articulation, or more externally.

Sometimes the testa is trapezoid or ovoid, or in the form of
a heart, truncated posteriorly ; the ocular pedicles, inserted at
a little distance from the middle of its anterior edge, extend
as far as the anterior angles, or even go beyond them.

In commencing with those whose testa has the form of a
transverse four-sided figure, widened in front and narrowed
behind, or has the form of an egg, we first find

MACROPHTHALMUS, Leach.

As well as in gonoplax, the testa is trapezoid, the claws are
long and narrow ; the ocular pedicles are slender, elongated,
and lodged in a groove, under the anterior edge of the testa;
the first articulation of the intermediate antennsz is rather
transverse than longitudinal, and the two divisions which ter-
minate it are very distinct and of middle size; the external
jaw-feet are approximate inferiorly at the internal edge, with-
out vacancy betwecen them ; and their third articulation is
transverse.
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The following, forming the three next subgenera, have the
fourth pair of feet, and then the third, longer than the others ;
the intermediate antennz are excessively small, and scarcely
bifid at the end ; their radical articulation is almost longitadi-
nal. These animals are proper to hot countries.

In the following the testa is solid, of a quadrilateral or tra-
pezoid figure, wider in front.

GELASIMUS, Lat., Uca, Leach.

The eyes terminate their pedicles in the manner of a little
head ; the third articulation of their external jaw-feet is in a
transverse square ; the last segment of the tail of the males is
almost semi-circular, that of the females is almost orbicular.

The lateral antenn are proportionally longer and more nar-
row than the same in the ocypodes. One of the claws, some-
times the right, sometimes the left, (for this varies in indivi-
duals of the same species) is usually much larger than the
other ; the toes or fingers of the small one are often in the
form of a spatula or spoon.

OCYPODE, Fab.

The eyes extend into the major part of the length of their
pedicles, and form a sort of knob ; the third articulation of
the external jaw-feet is in a long square. The tail of the
males is very narrow, with the last articulation in the form of
an elongated triangle ; that of the females is oval.

The claws are almost similar, strong, but short, with the
forceps almost in the form of an inverted heart. Thus, as the
etymology of the generic name anmounces, these crustacea
run with very great velocity ; it is so great, that a man on
horseback would find some difficulty in keeping up with them.
From this faculty they received the name of eques among the
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ancient naturalists. By the moderns they are sometimes
named land-crabs, (Cancer cursor, Linn.) In some others of
them the eyes terminate the pedicles, and form a sort of knob.
Some of the old continent (0. Rhombea, Fab.), and all of the
new, are in this case ; but the latter have a peculiar charac-
ter, announcing that they visit the water more frequently, or
swim with greater facility ; their feet are more even, more
flatted, and furnished with a fringe of hairs.

In the next, the testa, at least in the females, i8 very slender,
membranaceous, and flexible; the body is almost round or
sub-ovoid. The ocular pedicles are sensibly shorter than in
the preceding subgenera.

At first come,

MicryR1is, Latr.

Their body is sub-ovoid, very much inflated, more narrow
and obtuse in front, truncated posteriorly, with the hood much
lessened, and narrowed into a point at its extremity. The
claws are elbowed at the junction of the third and fourth arti-
culation ; this latter is almost as large as the hand. The other
feet are long, with the tarsi angunlar. Add to these essential
characters, that the ocular pedicles are curved, and crowned
with globular eyes ; that the external jaw-feet are very am-
Pple, very hairy at the internal edge, with the second articula-
tion very large, and the following almost semi-circular,

Immediately after Mictyris we shall place

PINNOTHERES, Latr.

Very small crustacea, living for a part of the year in divers
bivalve shells. The testa of the females is suborbicular, very
slender, and very soft, while that of the males is solid, almost
globular, and a little narrowed into a point in front. The
feet are of moderate length, and the claws are straight, and
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conformed in the usual way. The external jaw-feet present
distinctly but three articulations, the first of which is large,
transverse and arched, and the last provided at its internal
base with a small appendage. The tail of the female is very
ample, and covers all the under part of the body.

We now arrive at crustacea, which, analogous to the last
by reason of the insertion of their ocular pedicles, are never-
theless remote from them as respects the testa: it has the
form of a heart, truncated posteriorly ; it is raised, dilated, and
rounded on the sides, near the anterior angles. The ocular
pedicles are shorter than those of the preceding subgenera,
and do not altogether reach the lateral extremities of the testa.
The intermediate antenne are always terminated by two very
distinct divisions.

In some, such as

Uca, Latr.,

The size of the feet, beginning inclusively at those of the
second pair, diminishes progressively; they are very hairy,
with the tarsi simply furrowed, without denticulations, or re-
markable spines. (Cancer uca, Lin.)

In the others, the third and fourth pair of feet are longer
than the second and fifth ; the tarsi have denticulated or very
spiny ridges. These crustacea form two subgenera.

CARDISOMA, Latr.,

Having the four antenne, and all the articulations of the ex-
ternal jaw-feet exposed ; the first three articulations of the
same jaw-feet are straight, the third shorter than the preced-
ing, emarginated superiorly, almost in the form of a heart.
Finally, the first of the lateral antennz is almost similar to
the rest, and broad.
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GECARCINUS, Latr.,

Whose four antenns are covered by the hood ; the second and
third articulation of the exterior jaw-feet are large, flatted, as
it were foliaceous, arched, and leaving a vacancy between
them on the internal side ; or the last of these articulations is
in the form of a curvilinear triangle, obtuse at the summit. Jt
reaches the hood, and covers the three following articulations
(4, 6, and 8.) Cancer ruricola, Lin.

Sometimes the testa is almost square, subisometrical, or but
little broader than long, flatted, with the front diminished in
almost its entire breadth; the ocular pedicles are short, and
inserted at the lateral anterior angles ; the two ordinary divi-
sions of the intermediate antennz are very distinct; the ex-
ternal jaw-feet are separated internally, and form by this
separation an angular vacancy ; their third articulation is
almost as long as broad ; the claws are short and thick, and
the other feet are very much flatted ; the fourth pair, and then
the third, are longer than the others; the tarsi are spinous.

PLAGUSIA, Latr.,

Have their middle antennz lodged in two longitudinal and
oblique fissures, traversing the entire thickness of the middle
of the hood. P. depressa, Latr.

They are inferior, or covered by this part in

GrAprsus, Lam.

Their testa is a little wider in front than behind, or at least
not more narrow, while in plagusia it widens a little from front
to rear. Grapsus varius, Latr.

Our fourth section, ORBICULATA, has the testa either sub-
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globular or rhomboidal, or ovoid, and always very solid ; the
ocular pedicles are always short, or but little elongated ; the
claws are of unequal size, according to the sexes (larger in
the males) ; the tail never presents seven complete segments ;
the buccal cavity proceeds narrowing towards its superior ex-
tremity, and the third articulation of the external jaw-feet is
always in the form of an elongated triangle. The posterior
feet resemble the preceding, and none of the latter is ever very
long.

CorySTES, Latr.,

Have the testa in an oblong-ovoid figure, crustaceous, with
the lateral antenn® long, advanced, and ciliate. The ocular
pedicles are of middle size, and apart; and the third articula-
tion of the external jaw-feet is longer than the preceding,
with an apparent emargination for the insertion of the follow-
ing articulation. The tail consists of seven segments, but
two in the middle are obliterated in the males, Cancer per-
somatus, Herbst., Leach.

LEUCOSIA, Fab.,

Have a testa, whose form varies, but is most generally almost
globular or ovoid, and always of a very hard and stony con-
sistence. The lateral antenn® and the eyes are very small ;
the eyes are approximate ; the third articulation of the exter-
nal jaw-feet is smaller than the preceding, and without ap-
parent internal sinus. These parts are contiguous inferiorly,
along the internal edge, and form an elongated triangle, whose
extremity is received in two upper lodges of the buccal cavity.
The tail very ample, and suborbicular in the females, usually
presents but four or five segments, but never seven.

Dr. Leach has divided this genus into several others, but
which we shall present as simple divisions.

VOL. XIII. M
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The species whose testa is transverse, with the middle of
the sides greatly prolonged, or dilated in the mauner of a
cylinder, or cone, form his genus Iza, (Leucosia cylindrus,
Fab.)

Those whose testa is rhomboidal, with seven conical
points, in the form of spines, on each side, compose that of
Iphis.

If the testa, having always the same rhomboidal form,
presents only angles or sinuses on the sides, we shall have his
genus Nursia; and that of Ebalia, if these lateral edges
are smooth. '

The leucosize, with ovoid, or almost globular testa, and dis-
tinguished besides from many of the preceding, by having the
claws always longer than the body, and thicker than the other
feet, and the tarsi sensibly striated, may be thus divided.

Some have the point advanced beyond, or at least not out-
edged by the superior extremity of the buccal cavity. The
external branch of the exterior jaw-feet is elongated, and
almost linear. In these the claws are slender, with the hands
cylindrical, and the fingers long.

Sometimes the testa is almost globular, and either very
spiny, as the genus arcania, or even as in that of ilia.

Sometimes the testa is suborbicular and depressed, as in
the genus persephona ; or it is ovoid, as in that of myra.

In some the claws are thick, with the hands ovoid, and short
fingers. These are the true Lencosie of this naturalist.

In the others, the superior extremity of the buccal cavity
passes the front or forehead. The external branch of the ex-
terior jaw-feet is short and arched; the testa is rounded and
depressed.

This last division comprehends his genus phylira.

Other considerations, taken from the proportions of the feet,
and the form of the external jaw-feet, support these characters.
Ilia nucleus, Leach.

12
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The fifth section, that of TR1GONA, is composed of species
whose testa is generally triangular or subovoid, narrowed into
a point, or in the manner of a beak in front, usually very un-
equal and rough, and the eyes are lateral.

The epistoma, or interval comprised between the antenne and
the buccal cavity, is almost always square, as long, or almost
as long, as broad. The claws, or at least those of the males,
are always broad and elongated. The following feet are very
long in a great number, and sometimes even the last two
bave a different form from the preceding. The third articula-
tion of the external jaw-feet is always square or hexagonal, in
those at least, whose feet are of the usual length.

The apparent number of the segments of the tail varies.
In many of them it is seven in both sexes; but in others, or
at least in the males, it is less.

Many of these crustacea have been vulgarly designated
under the collective name of Sea-spiders.

Although the species of this tribe are very numerous, but
two have as yet been discovered in the fossil state, and one
of which (Maia squinado) is still existing in the same
localities.

A first division will comprebend those, whose second and
following feet are similar, and the size of which diminishes
progressively.

Among those we shaill form a first group, of all the species
whose tail, either in both sexes, or in the females, consists of
seven articulations. The third articulation of the external
jaw-feet is always square, and truncated or emarginated at
the upper internal angle.

Very large claws, especially when compared with the other
feet, which are very short, directed horizontally, and per-
pendicularly to the axis of the body, as far as the carpus or
articulation preceding the hand, afterwards folded in front

M2
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upon themselves, with the fingers abruptly bent, and forming
an angle ; ocular pedicles very short, and not at all, or very
little projecting from their cavities, and a shelly testa, very
unequal, or very spiny, characterize

PARTHENOPE, Fab.

Some of them have the lateral antenn® very short, of the
length of the eyes at most. Their first articulation is entirely
situated below the ocular cavities.

If the tail presents in both sexes seven segments, these spe-
cies will compose Parthenope, properly so called, of Dr.
Leach. Ifthose of the males present but five, we shall have
his genus Lambrus.

The others have the lateral antenn® very sensibly longer
than the eyes. Their first articulation is prolonged as far as
the internal upper extremity of the cavities proper to these
last organs, and appears to be confounded with the testa.
Here the post-abdomen always consists of seven segments.
The claws of the females are much shorter than those of the
other sex. The same naturalist distinguishes generically
these crustacea under the denomination of Eurynoma. (Can-
cer asper Pennant.)

In the following the claws are always advanced, and their
length is at most double that of the body. Their fingers are
not abruptly and angularly inclined.

Here the length of the longest feet (the second pair) little ex-
ceeds that of the testa, measured from the eyes to the origin of
the tail. The under part of the tarsi is generally either den-
ticulated or spiny, or garished with a fringe of bairs, termi-
nating like a knob.

We shall present, in the first place, those whose ocular
pedicles arc very short, and of middle length, capable of
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being withdrawn altogether within their cavities, and whose
claws, in the males at least, are notably thicker than the
other feet.

Mi1THRAX, Leach.

Their claws are very robust, with the fingers hollowed like
a spoon at the end. The stem of the lateral antennz is sen-
sibly shorter than the pedicle. The tail is composed of seven
articulations in both sexes. (Mithrax spinicinctus, Latr.)

ACANTHONYX, Latr.,

Have an advancement in the form of a tooth, or spine, at
the inferior side of the legs. The under part of the tarsi is
hairy, and, as it were, pectinated, and the upper part of the
testa is even. The tail of the males presents, at most, six
complete segments. (Meria glabra, Collect. du Mus. d’Hist.
Nat.)

Pisa, Leach,

Whose claws are of a middle size, with the toes pointed.
The legs have no spine underneath, and the tail consists of
seven segments in both sexes. As well as in the preceding
subgenera, the lateral antenn® are inserted at an equal dis-
tance from the fossets, which receive the intermediate, and
from the ocular cavities, or more approximated to the latter.
Some, as in the genus naxia of Dr. Leach, have two
ranges of denticulations under the tarsi, others have but a
single range of denticulations, or a simple fringe of thick
hairs in a knob, under the same articulation. Those which
are in this last case form the genus Lissa of the same.
Among those which bave but a single range of denticula-
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tions, sometimes, as in his Pisa properly so called, the length
of the feet diminishes gradually; sometimes the third feet
are abruptly shorter than the preceding in the males. This
takes place in his Chorinus. Of these four genera of Dr.
Leach, the prototype species are, Pisa aurita, Latr.; Pisa
chiragra, ejusd.; Pisa Xyphias, ejusd.; and Pisa heros,
ejusd.

PERICERA, Latr.,

Approximating to pisa in the form and proportions of the
claws and the number of the segments of the tail, are remote
from them as well as from the anterior subgenera, inasmuch
as the lateral antennz are inserted under the muzzle, and
more sensibly approaching the fossets which lodge the inter-
mediate ones, than those which receive the ocular pedicles.
(Maia taurus, Lam.)

In the two following subgenera the ocular pedicles are
short or middle-sized, as well as in the preceding. But the
claws, even those of the males, are scarcely thicker than the
following feet. The tail is always composed of seven seg-
ments.

MaAi1a, Leach.

In these the second articulation of the lateral antennz ap-
pears to spring from the internal canthus of the ocular cavi-
ties. The hand, and the articulation which precedes it, are
almost of the same length. The testa is ovoid. (Inachus
Cornutus, Fab., the Cancer squinado, of Herbst.)

Micrrrus, Leach,

Ilave the first articulation of the lateral antenna bent, dilated
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at its upper extremity, in the manner of a transverse and
oblique lamina, closing the ocular cavities. The following
articulation is inserted under its superior edge. The testa,
seen above, appears, as it were, broadly truncated in front.
Its anterior extremity is inclined, and is terminated by a sort
of hood, or denticulated bill. (Cancer cristatus, Linn.)

STENOCIONOPS, Leach,

These are distingnished from all the subgenera of this tribe, by
their long, narrow, ocular pedicles, projecting very much out
of their fossets. (Cancer cervicornis, Herbst.) |

Sometimes the under part of the feet presents neither ranges
of denticulations nor fringes of hair, like a knob ; those of the
first pair at least exceed the testa in length by one half, and
often by a much greater proportion. The body is generally
shorter than in the preceding, either globular, or in the form
of a contracted egg. .

A crustaceum of this tribe (Maza retuja, Coll. du Jardin du
Roi), whose testa is an ovoid, truncated, or blunted in front,
and woolly ; whose ocular pedicles, elongated, and very much
bent, proceed to lodge themselves behind, in fossets situated
under the lateral edges of the testa; whose carpus, as well as
in the mais, is elongated, offers another character which dis-
tinguishes it exclusively : the length of the feet, beginning
from the second, appears to augment progressively, or at least
to vary but little. Dr. Leach has formed of it the genus

CAMPOSCIA.

In the others, as usual, the length of the feet diminishes pro-
gressively, from the second pair to the last.

We are acquainted with some whose ocular pedicles,
though much shorter than those of stenocionops, are always
projecting ; whose lateral antenna have the third articulation
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of their peduncle as long or even longer than the preceding,
and terminated by a long and setaceous stem. They approach
wicippus. Such are

Karimus, Latr.,

Two species, one very near the Cancer superciliosus of Lin-
neaeus.

Those which form the two following subgenera have the
ocular pedicles susceptible of complete retraction into their
fossets, and protected posteriorly by a projection in the form
of a tooth or angle of the lateral edges of the testa ; the second
articulation of the peduncle of the lateral antenna is much
larger than the following ; they are terminated by a very short
stem, in the form of an elongated stylet.

Hyas, Leach,

Have the lateral edges of the testa very much dilated, in the
manner of an auricle, behind the ocular cavities, which are
oval, and tolerably large ; the external side of the second arti-
culation of their lateral antenns compressed and carinated,
and the ocular pedicles capable of being entirely discovered,
when the animal raises them up. The body is subovoid.
(Cancer araneus, Linn.)
In

LIBINIA, Leach,

The ocular fossets are very small, and almost orbicular;
the ocular pedicles are very short, and admit but of little pro-
trusion. The second articulation of the lateral antenne is
cylindrical, and but little or not at all compressed. The body
is almost globular or triangular.

We shall unite to these the Doclea and Egeria of Dr.
Leach.

1
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In his Libinia, properly so called, the claws of the males
are thicker than the two following feet, and almost as long;
the length of those which are the longest is not altogether
double that of the testa. (Libinia canaliculata, Say. emar-
ginata, Leach.)

The claws of the males of Doclea are notably shorter than
the two following feet; the length of these feet scarcely ex-
ceeds more than once and a half that of the testa, which is
almost globular, and always covered with a brown or blackish
down. (Doclea Rissonii, Leach.)

In Egeria the claws are filiform, with the hands very much
elongated, and almost linear. The following feet are five or
six times longer than the testa. The body is triangular.
(Egeria Indica, Leach.)

After having reviewed the subgenera of this tribe, whose feet
coming after the claws are of an identical form, and whose tail
is composed, in the females at least, and most frequently in
both sexes, of seven articulations or complete segments, we
shall pass to those in which it presents but six at most. The
feet are generally long and filiform, as in the last subgenera.
If we except leptopus, these crustacea are again remote from
the preceding, in the relation of the form of the third articu-
lation of the external jaw-feet; it is proportionally more nar-
row, contracted at its base, and the following. articulation
appears to be inserted at the middle of its upper edge, or
more externally. The following subgenus differs from those
which succeed it, by having but three segments in the tail
of the males. The form of the third articulation of the ex-
ternal jaw-feet appears fo me to be in other respects the
same as in the preceding subgenera.

Leproprus, Lam.

The tail of the females is formed of five segments. The

e —————
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body is convex, and the feet are very long. But a single spe-
cies is known. Maia longipes, Coll. du Mus.

If we except some species of hymenosoma, in which the tail
presents distinctly but four or five articulations, in all the fol-
lowing subgenera this part of the body has six, either in both
sexes or in the males. The third articulation of the external
jaw-feet is sometimes in the form of a reversed triangle, or of
an oval, narrowed inferiorly, sometimes in the form of a heart.
The following articulation is inserted at the middle of its
superior edge, or more externally than internally.

Some, such as the three following subgenera, approach to
those which we have just described, in the isometrical, or at
least transverse form of the epistoma. The basis of the inter-
mediate antenne is but little remote from the upper edge of the
buccal cavity.

One of these subgenera is distinguished from the two others
by the flatness of its testa, and by the upper extremity of the
first articulation of its lateral antenne (free in many), not ex-
ceeding that of the ocular pedicles. Such are

HyMENOSOMA, Leack.

The testa is triangular or orbicular. (Hymenosoma orbicu-
laria, Desm.)

In the two following subgenera the testa is more or less
convex, always triangular, and terminated in front in the man-
per of a bill. The first articulation of the lateral antenne, al-
ways fixed, forms a crest, or projecting line, between the
fossets of the middle antennze and those of the eyes, and which
is prolonged beyond the end of the ocular pedicles.

iNacHUS, Fab.,

Have six segments in the tail ; all the tarsi almost straight, or
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but little arched; the ocular pedicles even susceptible of
being concealed in their fossets, and a tooth or spine, in the
males at least, at the posterior edge of these cavities. Dr.
Leach has greatly contracted the primitive extent of this
group. (Cancer dodecos ? Linn. Inachus dorsettensis, Leach.)

AcHEUS, Leach,

Have all equally six segments in the tail ; but their four pos-
terior tarsi are very much arched, or like a reaping hook;
their ocular pedicles are always projecting, and present a
tobercle in front. (Acheeus cranchit, Leach.)

Next come those whose epistoma is longer than broad, in
the form of a triangle, elongated and truncated at the summit,
and in which the origin of the middle antenns is removed,
by a notable space, from the superior edge of the buccal
cavily ; the ocular pedicles are always projecting, when the
testa is triangular and terminated in a point, more or less
bifid, or entire.

STENORH YNCHUS, Lam., Macropodia, Leach,

Have six segments to the tail in both sexes. The anterior
extremity of the testa is bifid. (Macropodia tenuirostris,
Leach.)

LEPTOPODIA, Leach.

The tail of the males is composed of five segments; that of
the females has one more. The testa is prolonged anteriorly
into a long, entire, and denticulated point. (/nachus sagit-
torius, Fab.)

The last trigona differ from the preceding, in the dissimi-
larity of the posterior feet.
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Pactorus, Leach,

Have the four or six anterior feet simple, or without forceps;
the internal extremity of the penult articulation of the four
hinder ones is prolonged into a tooth, forming with the last
articulation a forceps or didactylous hand. The testa has the
form of that of leptopodia, and the tail presents the same num-
ber of segments, but the feet are much shorter ; those of the
third pair are wanting in the individual which has served
for the establishment of this section. (Pactolus Boscit,
Leach.)

LitHODES, Latr.,

Resemble, as to the form of the first eight pair of feet, the
other trigona. Their length, however, appears to augment pro-
gressively from the second to the fourth, but the last two are
very small, folded, but little apparent, imperfect, ‘and as it
were, useless, The tail is membranaceous, with three crus-
taceous and transverse spaces on the sides, and another at
the end, representing the segmentary divisions. The eyes
are approximate inferiorly; the external jaw-feet are elon-
gated, and projecting ; the testa is triangular, very spiny, and
terminated anteriorly in a denticulated point. These crustacea
are proper to the northern seas. (Cancer maia, Linn.)

Our sixth section, that of CRYPTOPODA, is composed of
brachyurous crustacea, singular in this, that the feet, with
the exception of the two anterior, or claws, can be entirely
withdrawn, and concealed, under an advancement, in the
form of a vault, of the posterior extremities of their testa.
This testa is almost semi-circular or triangular; the upper
blade of the forceps is more or less raised, and denticulated
like a ridge. In the species in which those are largest, they
cover the front of the body.
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CArAPPA, Fab.,

Have the testa very gibbous, the forceps triangular, very
much compressed, denticulated above, like a ridge or crest,
and covering perpendicularly the front of the body, when the
feet are contracted. The third articulation of the external
jaw-feet is terminated like a hook ; the superior extremity of
the buccal cavity is narrowed, and divided longitudinally into
two lodges by a partition.

Some, and the most numerous, have the two posterior and
lateral dilatations of the testa incised, and denticulated. (Can-
cer granulatus, Linn., Calappa granulata, Fab.)

Others, such as Calappa fornicata, Fab., have the edges
of the dilatations of the testa entire.

ATHRA, Leach,

Differ from calappa, by their very flatted testa, their forceps
not raised perpendicularly, nor shading the front of the body,
and the almost square form of the third articulation of the ex-
ternal jaw-feet.

Sometimes, (Fthra depressa, Lam.) the testa is in a trans-
verse oval ; sometimes, (Parthenope fornicata, Fab.) in the
form of 'a short triangle, very broad, dilated, and rounded
laterally. The claws are but little elongated, and tolerably
thick ; but sometimes they are longer, angular, and remind us,
as does also the form of the testa, of the parthenopes. These
last species might form a subgenus proper.

Finally, a seventh and last division, NoToPODA, is formed
of brachyuri, whose last four, or last two feet, are inserted
above the level of the others, or seem to be dorsal and turn
upwards. In those in which they are terminated by a sharp
hook, the animal usually employs it to retain divers marine
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bodies, such as the valves of shells, of aleyones, with which
it covers itself : the tail has seven segments in both sexes.

Some of them have, as well as the other brachyuri, the tail
folded underneath ; their feet are terminated by a sharp hook,
and are not adapted for swimming.

In this division the testa is almost square, and terminated
anteriorly by an advanced and denticulated point, or it is
snbovoid, or truncated in front.

HoMowLa, Leach,

Have the eyes supported by long pedicles, very much ap-
proximated at their base, and inserted below the middle of
the front ; the two posterior feet alone are raised ; the claws
are larger in the males than in the females.

The head is very spiny, with an advanced and denticulated
projection at the middle of the forehead. The upper jaw-feet
are elongated and projecting. (Homola Spinifrons, Leach.)

DorirprE, Fab.,

Have the eyes very much apart, and situated at the lateral
and anterior angles of the testa, the four posterior feet raised ;
the claws short in both sexes ; the testa ovoid, broadly trun-
cated, without any projection, in the form of a bill, and
flatted.

As M. Desmarest has observed, we see om each side above
the origin of the claws, an oblique cleft, cut longitudinally by
a diaphragm, ciliated, like it, upon its edges, communicating
with the gills, and serving as an issue for the water. (Dorippe
lanata, Cancer lanatus, Linn., Desmarest, &c.)

In the others, the testa is sometimes almost orbieular or
globular ; sometimes anched in front, and contracted pos-
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teriorly, denticulated or spiny on the sides. The eyes are
sitnated near the middle of the forehead, and carried on short

pedicles.
DroMm1a, Fab.,

Have the four posterior feet inserted on the back, and ter-
minated by a double hook ; the testa suborbicular, or almost
globular, gibbous, and woolly, or well furnished with hairs.
(Cancer dormia, Lion.)

DYNOMENE, Latr.,

In which the two posterior feet, much smaller than the others,
are alone dorsal, and as it appears to us, imperfect. The
testa is widened almost into the form of an inverted heart, and
truncated posteriorly, like that of the last quadrilatera, and
simply furnished with hairs. The ocular pedicles are longer
than those of Dromia. (Dynomene hispida, Desmarest.)

The last notopeda differ from the preceding, in that all the
feet, with the exception of the claws, are terminated like fins,
and from all the other brachyura, in having the tail extended.
Such are,

RANINA, Lam.

Their testa is elongated, proceeds narrowing from front to
rear, and has generally the form of an inverted triangle, with
the base denticulated. The ocular pedicles are elongated.
The lateral antennz are long and advanced. The external
jaw-feet are equally elongated, narrow, and with the third
articulation contracted into a point towards its extremity.
All the feet are very much approximate, or almost contiguous
at their origin, and beginning from the fourth pair, they
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ascend upon the back, but the last two alone are upper. The
forceps are compressed, almost in the form of an inverted
triangle, denticulated, and with the fingers abruptly bent.
These crustacea have the greatest relations with the albn-
mea of Fabricius, the first subgenus of the next family, and
thus make the passage from the brachyura to the macroura.
From the approximation of the feet it is even probable that
the genital apertures of the female are situated as in ma-
croura.
The second family, or

The MACROUROUS DECAPODS—EXOCHNATA, Fab.,

Have at the end of the tail some appendages, forming most
frequently on each side a fin, and the tail as long at least as
the body, extended and discovered, and simply curved to-
wards its posterior extremity. Its under part most frequently
presents in both sexes five pair of false feet, each terminated
by two lamine, or two threads. This tail is always composed
of seven distinct segments. The genital apertures of the
females are situated on the first articulation of the feet ofthe
third pair. The gills are formed of vesicular, barbed, and
hairy pyramids, and disposed, in many, either on two ranges
or by bundles. The antennz are generally elongated and
projecting. The ocular pedicles are usually short. The
external jaw-feet are most frequently narrow, elongated, in the
form of palpi, and do not completely cover the other parts of
the mouth. The testa is more narrow, and more elongated
than that of the brachyura, and usually terminating in a point
at the middle of the forehead. For more ample details we
must refer to the memoir before mentioned, of MM. Audouin
and Milne Edwards. A character observed by them on the
lobster (Astacus marinus, Fab.) and which would be decisive,
if it applied to the other macroura, is, that besides the two
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venous sinuses of which we have spoken in the generalities of
the order, there exists a third, lodged in the sternal canal,
and extending between the two preceding, from one end of
the thorax to the other. This very curious disposition would
establish, according to them, a connexion between the ve-
nous system of the macroura, and that of the stomapod crus-
tacea.

The macroura never quit the water, and with the exception
of a small number are all marine.

After the example of Degeer and Gronovius, but a single
genus has been formed of them, that of ASTACUS, which we
shall thus divide.

Some, from the proportions, form, and uses of their feet, of
which the first or second at least, are in the form of claws,
and from the sub-candal situation of their eggs, evidently ap-
proximate to the preceding crustacea, and still more to those
which are vulgarly known under the names of craw-fish, lob-
ster, and prawn or shrimp. .

The others have very slender feet in the form of a thread
or lash, and accompanied with an appendage or external and
elomgated branch, which seems to double their number.
They are proper for swimming, and none of them terminates
in a forceps. The eggs are situated between them, and not
under the tail. )

The first shall be subdivided into four sections, the ANo-
MALA, LOCUSTE, ASTACINI, and CARIDES.

The second shall compose the fifth and last section of this
family and of the decapods, that of SCHIZoPODA.

In the first, or that of ANOMALA, the two or four last feet
are always much smaller than the preceding. The under
part of the tail never presents more than four pair of appen-
dages, or false feet. The lateral fins of the end of the tail, or
the pieces which represent them, are thrown on the sides, and
do not form with the last segment a fin, in the form of a fan.

VOL. XIII. N
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The ocular pedicles are generally longer than those of the
macroura of the following sections.

Here (the Hippides, Latr.) all the upper segments are
solid. The two anterior feet sometimes terminate by a mo-
nodactylous hand, or one without fingers, in the manner of a
palette, and sometimes they go into a point. The six or four
following finish with a fin. The last two are filiform, folded,
and situated at the inferior origin of the tail. This tail grows
narrow abruptly, immediately after its first segment, which is
short and broad, and the last is in the form of an elongated
triangle. The lateral appendages of the last but one are in
the form of curved fins. The subcaudal appendages are in
number four pair, and composed of a very slender and fili-
form stem. The antenne are very hairy, or ciliate. The
lateral ones at first approach the intermediate, and are after-
wards arched, or turned outwards.

ALBUNEA, Fab.,

Have the two anterior feet terminated by a very compressed
hand, triangular and monodactylous. The last articulation
of the following feet is like a reaping-hook. The lateral an-
tenne are short. The intermediate are terminated by a single,
long, and setaceous thread. The ocular pedicles occupy the
middle of the forehead, and form, when united, a sort of
muzzle, flat, triangular, with the external sides arched. The
testa is almost plane, nearly square, but rounded at the pos-
terior angles, and. finely denticulate at the anterior edge.
The only species well known is (Cancer Symnista, Linn.)

Hippa, Fab.—EMERITA, Gronov.,

Have the two anterior feet terminated by a very compressed
hand, almost ovoid, and without fingers. The lateral an-
tenne are much shorter than the intermediate, and rounded.
These last are terminated by two short obtuse threads, placed
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one upon the other. The ocular pedicles are long and fili-
form, and the third articulation of the jaw-feet is very large, in
the form of a lamina, emarginated at the end, and covering
the following articulations. The testa is almost ovoid, trun-
cated at the two ends, and convex.

The last articulation of the second feet, and of the two fol-
lowing pair, is triangular, but approaches, in the last at least,
to the form of a crescent. The last two of the fourth pair are
straightened up, and applied on the preceding two. The first
one of the tail has two impressed and transverse lines. (Hippa
adactyla, Fab.)

REMIPES, Latr.,

Have the two anterior feet elongated, with the last articulation
conical, compressed, and hairy. The four antennz are very
much approximated, very short, and nearly of the same length;
the intermediate are terminated by two threads. The ocular
pedicles are very short and cylindrical. The external jaw-
feet are in the form of small claws, slender, arched at the end,
and terminated by a strong hook. The testa is conformed
like that of hippa.

The last articulation of the second and third feet forms a
triangular plate, with an emargination at the external side;
the same of the fourth, is triangular, narrow, and elongated.
As well as in bippa, the first segment of the tail presents
two impressed and transverse lines. (Remipes testudinarius,
Latr.)

Sometimes ( Pagurini, Latr.) the teguments are slightly crus-
taceous, and the tail most frequently soft, in the form of a sac,
and rounded. The two anterior feet terminate in a didacty-
lous hand; the four following go into a point, and the poste-
rior four, shorter, finish by a sort of forceps or small didacty-
lous hand. The first articulation of the peduncle of the lateral

N 2
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antenn@ presents an appendage or projection proceeding into
a point, or in the form of a spine.

These crustacea, which the Greeks name carcinion, and
the Latins cancelli, live for the most part in univalve and
empty shells. Their tail (Birgus excepted) presents, and in
the females only, but three false feet, situated on one of the
sides, and divided, each, into two filiform and hairy branches.
The three last segments are suddenly more narrow. '

In some, such as

Bircus, Leackh,

The tail is tolerably solid, suborbicular, with two ranks of ap-
pendages, in the form of lamin®, underneath. The fourth
feet are only a little smaller than the two preceding; the two
last are folded and concealed, their extremity lodging in a
depression of the base of the thorax. The fingers of the end,
as well as those of the last pair but one, are simply hairy or
spinous. With the exception of the claws, all the feet are
separated at their origin by a very sensible interval. The
thorax is in the form of an inverted heart, and pointed in
front. (Cancer latro, Linn.)

Pacurus, Fab.

The last four feet are much shorter than the preceding,
with the forceps charged with small grains. The tail is soft,
long, cylindrical, narrowed towards the end, and usually pre-
sents but one rank of oviferous appendages, and which are in
the form of a thread. The thorax is ovoid or oblong.

Some species, CENOBITA, Latr., are distinguished from
the others by their advanced antenns, and the middle ones
are almost as long as the exterior or lateral, and have elon-
gated threads. The thorax is ovoido-conical, parrow, elon-
gated, very much compressed laterally, and with the anterior
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or cephalic division in the form of a heart. (Pagurus clypea-
tus, Fab.)

Those which form the most numerous division, PAGURUS,
proper, Latr., have, on the contrary, the middle antennz
curved, notably shorter than the lateral, with the two threads
short, and the upper one in an elongated or subulated cone.
The anterior division of the thorax is squared, or in the form of
a triangle inverted and curvilinear. (Cancer Bernhardus,
Linn.)

A species inhabiting the Mediterranean should, from its
peculiar characters, form a subgenus proper (PROPHYLAX,
Latr.) In these the tail, instead of being, with the exception
of the upper of the three last segments, soft and arched, and -
having but a single rank of oviferous threads, is covered with
coriaceous teguments, is directed in a straight line, and is not
curved underneath, except at its extremity. Its inferior sur-
face presents a furrow, and two ranks of false feet. The body
besides is linear, with two lateral appendages at the end of
the tail almost equal, and whose division is larger, foliaceous,
and ciliated. The last four feet are slightly granular at their
extremity, and appear to be terminated only by a single finger,
or at least are not very distinctly bifid. Perbaps we must re-
fer to this division, the paguri living in serpule, alcyones, &c.

In all the following macroura, the two posterior feet at most
are alone smaller than the preceding. Most frequently the
false subcaudal feet are five pair in number. The teguments
are always crustaceous. The lateral fins of the penult seg-
ment of the tail, and its last one, form one in common, dis-
posed like a fan.

The two following sections have a common character, which
separates them from the fourth. The antenn are inserted at
the same height, or on a level. The peduncle of the lateral
ones, when it is accompaunied with a shell, is never entirely
covered by it. 'The false sub-caudal feet are often but four in
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number. The two middle antenne are never terminated but
by two threads, and generally shorter than their peduncle, or
scarcely longer. The external leaf of the natatory appen-
dages of the last segment of the tail but one, is never divided
by a transverse suture.

Our second section, LocuUsTA, thus designated from the
word locusta, applied by the Latins to the most remarkable
crustacea of this division, from which comes the French word
langouste, have always but four pair of false feet. The pos-
terior extremity of the fin terminating the tail is always almost
membranaceous, or less solid than the rest. The peduncle of
the middle antenne is always longer than the two threads of
the end, and more or less folded or bent ; the lateral ones are
never accompanied with scales : sometimes they are reduced
to a single pedicle, which is dilated, very much flatted, and in
the form of a crest ; sometimes they are large, long, going into
a point, and entirely bristling with prickles. All the feet are
almost similar, and go into a point at the end ; the first two
are simply a little stronger. Their penult articulation, and that
of the two last, is at most unidenticulated, but without form-
ing with the last a hand perfectly didactylous. The pectoral
space comprised between the feet is triangular. The thorax
is almost square or subcylindrical, without any frontal prolon-
gation, in the manner of a pointed bill or lance.

ScYLLARUS, Fab.,

Present, 1n the form of their lateral antenn®, a character al-
together unusual ; the stem is wanting, and the articulations
of the peduncle, very much dilated transversely, form a large
crest, flatted, horizontal, and more or less denticulated.

The external branch of the subcaudal appendages is ter-
minated by a leaf, but the internal, in some males, only shows
itself in the form of a tooth.

According to the proportions and form of the thorax, the
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position of the eyes, and some other parts, Dr. Leach has es-
tablished three genera: lst. SCYLLARUS with the thorax as
long or longer than broad, without lateral incisions, and the
eyes always situated near its anterior angles. The last arti-
culation but one of the two posterior feet is unidenticulated in
the females. (Cancer arctus, Linn.)

2nd, His THENUS has the thorax measured in front
broader than long, with a deep incision at each lateral edge,
and the eyes situated at its anterior angles. (T/henus Indicus,
Leach.)

8rd, His 1BacUs does not differ from thenus but in the po-
sition of the eyes, which are approximated from the origin of
the intermediate antennse, or much more interior. (Ibacus
Peronii, Leach.)

PALINURUS, Fab.,

Have the lateral antenne large, setaceons, and bristling with
prickles. Some of these crustacea arrive to a very consider-
able size. In the species of our coasts, and probably in
others, the females have at the extremity of the last articulation
but one of the two posterior feet, a projection in the form of a
spur or tooth, exclusively proper to this sex. Scyllarus presents
the same difference. (Palinurus quadricornis, Fab.)

The third section, that of ASTACINI, Lair., is distin-
guished from the preceding, by the form of the two anterior
feet, and often by that of the two following pair, which termi-
nate by a forceps with two biters, or a didactylous hand. In
some the last two or four are much smaller than the preced-
ing, which approximates them to the anomala. But the fan-
like fin of the extremity of the tail, and other characters
remove them from these last. The thorax is narrowed in
front, and the forehead advances more or less, in the manner
of a beak or pointed muzzle.

Some GALATHADEE, Leach, have, as well as the preced-

1
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ing macroura, four pair of false feet; and the middle antennz
elbowed, and with two threads representing the stem, are
manifestly shorter than their peduncle. That of the lateral
antenna is never accompanied with a plate in the form of a
scale. The two anterior feet only terminate in a didactylous
hand, which is often extremely flatted. The last segment of
the tail is bilobate, at least in the majority.

. At the head of this division,will come these whose two
posterior feet are much more slender than the preceding, fili-
form, folded, and useless for running.

GALATHEA, Fab.,

Have the tail extended, the thorax almost ovoid, or oblong,
the middle antenn® projecting, and the forceps elongated.
The upper part of the body is usually very much incised or
striated, spiny, and ciliate. (Galathea rugosa, Fab.)

Dr. Leach forms with the galathea gregaria of Fabricius,
a proper genus under the name of GRIMOTEA. The second
articulation of the intermediate antenna is terminated in a
knob, and the last three of the external jaw-feet are foliace-
ous.

The AGLEA of the same is not distinguished from the pre-
ceding and from galathea, but by having the mandibles den-
ticulated, the second articulation of the external jaw-feet
shorter than the first, and the upper part of the body gene-
rally even.

PORCELLANA, Lam.,

Form in the macroura, with reference to the tail, a very sin-
gular exception; it is folded underneath as in the brachyura.
They are otherwise remote from galathea, in the more short-
ened, suborbicular, or almost squared form of the thorax; in
having the middle antenn® withdrawn within their fossets;
in their forceps being triangular; and finally, by reason of
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the internal dilatation of the lower articulations of their ex-
ternal jaw-feet. 'Their body is very much flatted.

Some are remarkable for their very large forceps, furnished
with hairs, or very much ciliated. Such are 1st, Cancer
platychiles, Penn. whose forceps are hairy only at the exter-
pal edge, and thorax almost naked and rounded. 2nd, P.
hirta, Lam., in which all the upper part of the forceps and
thorax is hairy, and in which this part is almost oval, and
parrowed in front. The others have the pincers without
hair; such is Cancer hexapus, Linn.

The genus MoNOLEPIS of M. Say appears to constitute
the passage from porcellana to megalopus. It approaches
the first in the relation of the two posterior feet and of the
direction of the tail. But this tail should have but six seg-
ments, and the eyes should be very large, as in the second.
It would also appear that the lateral fins of the end of the tail
resemble those of the last.

The other crustacea of the same division differ from the
preceding by having their posterior feet similar in form, pro-
portions, and uses, to the preceding, or equally ambulatory.
They are again remote from them, by reason of their body,
which is more thick and more raised, and of their lateral
antennam, which are much shorter, also by reason of their
claws being smaller, the bulk of the eyes and the lateral fins
of the tail, which are composed but of a single lamina. This
tail is-extended, narrow, and simply curved' underneath, to-
wards its extremity.

-

MEgALoPUS, Leach—MACROPA, Laty.

We shall comprehend in our second division (4stacini, Latr.)
those which have five pair of false feet, the middle antenns
straight, or almost straight, projecting, advanced, and termi-
ated by two threads, as long or longer than their peduncle,
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and which a single subgenus excepted (gebia) have the four
or six anterior feet terminated by a didactylous hand.

Their tail is always extended ; their two posterior feet are
-never much more slender than the preceding, nor folded.
The peduncle of the lateral antenne is often accompanied by
a shell. '

Those whose first four feet at most are terminated by two
fingers, whose lateral antenn® never have a thell or scale at
the base, and in which the exterior leaf of the lateral fins of
the end of the tail presents no transverse suture, will form a
first subdivision. Their feet for the most part are ciliate or
hairy.

Sometimes the index, or immoveable finger (formed by a
projection of the last articulation but one,) of the claws, is
very sensibly shorter than the thumb, or mobile finger, and
forms only a simple tooth,

GEBIA, Leach,

Approach the preceding subgenera, in that the two anterior
feet alone are didactylous. The leaves of the lateral fins of
the end of the tail, proceed widening from their base to their
extremity, and have longitudinal crests. The intermediate
Piece, or the last segment of the tail, is almost square. (Gebia
stellata, Leach.)
THALASSINA, Latr.,

Have the four anterior feet terminated by two toes or fingers,
the leaves of the lateral fins of the end of the tail narrow and
elongated, without crests; and the last segment of this tail,
or the intermediate piece, in an elongated triangle. (7Thalas-
sina scorpionides, Latr.)

Sometimes the four anterior feet, or the two first and one of
the second, are terminated by two elongated fingers, forming
the forceps completely.
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The two anterior claws are larger ; the lateral leaves of the
fin terminating the tail are in the form of an inverted triangle
or broader at the posterior edge. The intermediate, on the
contrary, grow narrow from the base to the end, and proceed
into a point.

CALLIANASSA, Leach,

Have the claws very unequal, as well both in form as propor-
tions; the carpus of the largest of the two anterior is trans-
verse, and forms with the forceps a common body. The same
articulation of the other claw is elongated. The two posterior
feet are almost didactylous. The external leaf of the lateral
fins of the end of the tail is larger than the internal, with a
crest or ridge ; this last is even.

The ocular pedicles are in the form of a scale or shell, and
the cornea is situated near the middle of their external edge.
The threads of the middle antenns are but little longer than
their peduncle. (Callianassa subterranea, Leach.)

Ax1us, Leach,

Differ from them in their claws, which are almost equal, and
in which the carpus makes no part of the forceps; the pos-
terior feet are similar to the preceding. The leaves of the
lateral fins are almost of the same size, and have each a
longitudinal crest; the threads of the middle antenne are
evidently longer than their peduncle. (dzxius stirhynchus,
Leach.)

Our second, and last subdivision, presents crustacea, in
which the six anterior feet form so many claws, terminating
in a forceps perfectly didactylous, a character which dis-
tinguishes them from all the preceding decapods, and which
approximates them to the first of the following section; but
here the claws of the third pair are the largest, instead of
which, in the others, it is the first two, and their thickness,
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moreover, is much more considerable. The peduncle of the
lateral antenna. is accompanied with a scale, or spines; the
external leaf of the lateral fins of the end of the tail is, in all
the living species, as it were, divided into two by a transverse
suture.

ERryoN, Desm.,

Have all the leaflets of the caudal fin, narrowed at their ex-
tremity, and terminating in a point ; the exterior one presents
no transverse suture ; the two threads of the middle antennz
are very short, and scarcely longer than their peduncle ; the
sides of the testa have very deep notches; the forceps of
the two anterior claws are narrow and elongated. (Eryon
Cuvierii, Desm., a fossil species.)

Astacus, Gronov., Fab.,

Have the leaflets of the lateral fins of the end of the tail
widened and rounded at their extremity ; the external one is
divided transversely into two by a transverse suture, the pos-
terior extremity of that of the middle is obtuse or rounded;
the two threads of the middle antennee are notably longer than
their peduncle ; the sides of the testa are not incised.

In some, and all marine, the last segment of the tail, or that
which occupies the middle of the terminal fin, presents no
transverse suture.

Those whose lateral antenne have a large scale on the
peduncle, whose eyes are very large, and kidney-formed, and
in which the pincers of the two anterior claws are narrow,
elongated, prismatic, and equal, form the genus NEPHROPS
of Dr. Leach. (Cancer Norwegicus, Linn.)

Those in which the peduncle of the lateral antennse presents
simply but two short projections, in the form of teeth or
spines, whose eyes are neither very large nor reniform, and
which have the pincers or forceps more or less oval, com-
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pose, with the fresh-water species, the genus ASTACUS, pro-
perly so called, of the same naturalist. (Cancer gammarus,
Linn.)

In the fresh-water species, which, in their antennz, eyes,
and the form of the claws, otherwise resemble the preceding,
the last segment of the tail, or the middle one of its terminal
fin, is cut transversely in two by a suture. (Cancer astacus,
Linn.)

In the fourth section, that of CARIDES, the middle an-
tennz are superior, or inserted above the lateral, the peduncle
of the latter is entirely covered by a large scale.

Their body is arched, as it were humped, and of a con-
sistence less solid than that of the preceding crustacea; the
forehead is always prolonged in front into a point, and most
frequently in the manner of a bill, or pointed lamina, com-
pressed and denticulated on its two edges. The antennz
are always advanced ; the lateral ones are usually very long,
and in the form of a very attenuated thread ; the intermediate,
in a great number, terminate in three threads; the eyes are
very much approximated; the external jaw-feet, more nar-
row, and more elongated than usual, resemble palpi or an-
tennse ; the mandibles of the majority are narrowed, and
arched at their extremity ; one of the first two pair of feet is
often folded on itself, or doubled ; the segments of the tail
are dilated or widened laterally ; the external leaflet of the
terminal fin is always divided in two by a suture, a character
which is observed only in the last crustacea of the preceding
section. The odd piece of the middle, or the seventh and
last segment, is elongated, narrowed towards the end, and
presents, above, some ranges of small spines; the false feet,
four pair in number, are elongated, and usually foliaceous.

Some have the first three pair of feet in the form of a
didactylous claw, and their length augments progressively, so
that the third pair is the longest. Such are
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PENEUS, Fab.,

In which no articulation of the feet presents any annular
division ; their mandible-palpi are raised and foliaceous.
We see a small appendage, in the form of an elliptical plate,
at the base of the feet, a character which seems to approach
these crustacea to pasiphaé, the last subgenus of this section,
and to those of the following, (Palemon sulcatus, Oliv.)

Other pen=zi have the intermediate antenna terminated by
long threads ; these are those of our second division. (Peneus
monodon, Fab.)

STENOPUS, Lalr.,

Are distinguished from the last by the transverse and annular
divisions of the two articulations before the last, of the four
posterior feet; all the body is soft; the antenn® and feet are
long and slender; those of the third pair are the broadest.
(Cancer setiferus, Linn.)

The other Carides, many of which have the intermediate
antenna terminated by three threads, present at most but
two pair of didactylous claws, formed by the four anterior
feet.

A subgenus established on a single species proper to North
America, that of

ATYA, Leach,

Is removed from all the analogous crustacea, by an anomalous
character; the forceps terminating the four claws is cleft as
far as its base, or appears to be composed of two fingers in
the form of lashes, united at their origin; the articulation
which precedes, is in the form of a crescent ; the second pairis
the largest ; the middle antennee have but two threads. (4tya
scabra, Leach.)

In all the following subgenera, the fingers of the forceps
arise only at a certain distance from the origin of the last
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articnlation but one, or that which is in the form of a hand,
and the body, or articulation which precedes it, is not an-
nulated.

First come the Carides, whose feet are robust, and not
filiform, and without any appendage at their external base;
their body is never very soft nor very much elongated.

Among these subgenera with feet without appendages, the
three following again present unusual forms as regards the
claws.

In that of
CRANGON, Fab.,

The two anterior claws, larger than the following feet, have
but a single tooth at the place of the index or fixed finger,
and that which is mobile is in the form of a hook, and bent.

The upper and middle antennz have but two threads;
the second feet are folded, more or less distinctly bifid or
didactylous at their extremity; none of their articulations
are annulated ; the anterior bill of the testa is very short.

We shall not separate from Crangon the EGEON of M.
Risso, or the PoNTOPHILUS of Dr. Leach. Iuthelatter, the
last articulation of the external jaw-feet is as long again as
the preceding, while they are of equal length in the first ; the
second feet of Egeon are shorter than the third, and the
smallest of all, whereas their length is the same in crangon.
But the number of species being very limited, this generic
distinction becomes so much the less necessary. (Crangon
vulgaris.)

PROCESSA, Leach, N1k A, Risso,

Have one of the anterior feet simply terminating in a point,
and the other in a didactylous forceps ; the two following are
unequal, slender, and also terminated by two fingers ; cne of
these second feet is very long, with the carpus and the pre-
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ceding articulation annulated; this character is proper to the
other foot only atthe first of these articulations ; the feet of the
fourth pair are longer than the preceding and the two following ;
the upper antennz have but two threads. (Nika edulis, Risso.)

HYMENOCERA, Latr.,

Have the two anterior feet terminated by a long hook, bifid
at the end, and with very short divisions ; the two following
are very large: the hands, the fixed finger, and the upper
thread of the middle antenna are dilated, membranaceous,
and, as it were, foliaceous ; the external jaw-feet are likewise
foliaceous, and cover the mouth.

We shall now pass to some subgenera in which the claws
present no remarkable or unusual particularity.

Sometimes the upper or middle antennz are terminated but
by two threads ; the bill is generally short.

GNATHOPHYLLUM, Latr.,

The only ones, which, in the relation of the form and amplitude
of the lower jaw-feet, approach hymenocera ; the four anterior
feet are in the form of didactylous claws; the second pair is
longer and thicker than the first ; none of the articulations of
the four are annulated. (dlpheus elegans, Risso.)

PONTONI1A, Latr.,
Have, like the two following subgenera, the four anterior feet
in the form of claws, and didactylous, but the carpus is not an-
nulated. (4lpheus thyrenus, Risso.)

ALPHEUS, Fab.,

Which have also the four anterior feet terminated by a
didactylous forceps, but the carpus of the second is artica-
lated; these last are shorter than the first. (d4lphens mala-
baricus, Fab.)
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HipPOLYTE, Leach,

Are removed from Alpheus only by the respective proportions
of the claws ; the second are longer than the first. (Palemon
diversimana, Oliv.)

The last two subgenera following, have this peculiarity,
that one pair only of their feet is terminated in a didactylous

forceps. In
ANTONOMEA, Risso,

It is the two anterior, which are distinguished from the
others, by their size, thickness, and disproportion. (4ntonomea
Olirii, Risso.)

PANDALUS, Leach.

‘The two anterior feet are simple, or scarcely bifid; the two
following are longer, of an unequal length, didactylous, with
the carpus and the preceding articulation annulated.

The external jaw-feet are slender and very long, at least in
some; the anterior projection of the testa is very long and
much denticulated. (Pandalus annulicornis, Leach.)

Sometimes the upper antennz have three threads; these
crustacea have four didactylous claws, the smallest of which
are folded and the bill elongated.

PALEMON, Fab.,

Are distinguished from the two following subgenera, by their
inarticulated carpus; the second feet are larger than the first;
these last are folded. (P. serratus, Leach.)

The carpus is articulated, or presents some annular divi-
sions in the two following subgenera :

LysMATA, Risso,

‘Which have the second pair of claws larger than the first.
(Lysmata seticauda, Risso.)
YOL. X1IIL. 0
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ATHANAS, Leach,

In which the first pair of claws, on the contrary, is more
bulky than the second. (Athanas nitescens, Leach.)
The last subgenus of this section, that of

PAsSIiPHEA, Sav.,

Although very much approximating to many of the preceding
by the superior antennee being terminated by two threads;
by the form of the four anterior feet terminating in a didacty-
lous forceps, preceded by an articulation without annular
divisions, and by the shortness of the muzzle or frontal horn,
yet they differ frore them in some relations. An appendage,'
in the form of a thread, or hair, is very distinctly visible at
the external base of their feet ; these feet, with the exception
of the claws, which are larger and almost equal, are very
narrow and filiform ; the body is very much elongated, very
much compressed, and very soft. (4dlpheus sivado, Risso.)

Our fifth and last section of macroura, that of ScH1ZoO-
PODA, appears to connect the macroura with the following
order: the feet, none of which are terminated in a forceps, are
very slender, in the form of lashes, provided with an ap-
pendage more or less long, proceeding from their exterior
side, near their base, and exclusively adapted for swimming;
the eggs are situated between them, and not under the tail ;
the ocular pedicles are very short, as in the majority of the
macroura, the forehead advances into a point, or presents the
appearance of a sort of beak. The testa is slender; the tail
terminates as usual in a fin. These crustacea are small and
marine.

Here the eyes are very apparent; the lateral antennz are
accompanied with a scale; the middle ones are terminated
by two threads, and composed of many small articulations, as
well as the preceding,.
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Mysis, Latr.,

Have the antennz and feet exposed, the testa elongated,
almost square or cylindrical, the eyes very much approx-
imate, and the feet capillary, as it were, formed of two
threads. (Mysis Fabricii, Leach.)

CrypTOPUS, Latr.,

Have a subovoid testa, enlarged or swollen at intervals, folded
inferiorly on the sides, enveloping the body as well as the
antennz and feet, and leaving discovered underneath nothing
but a longitudinal cleft. The eyes are wide apart. The feet
are in the form of lashes, with a lateral appendage. (Crypto-
pus Defrancii, Lat.)

Sometimes the eyes are concealed. The intermediate an-
tenne are conical, inarticulate, and very short. The lateral
ones are composed of a peduncle and a thread, without dis-
tinct articulations. Their base presents no scale, at least
projecting.

MvuLcion, Latr.

The body is very soft, with the thorax ovoid. The feet are in
the form of a lash, and the majority at least have an appen-
dage at their basis. The fourth pair is the longest of all.
(Mulcion Lesueurti, Latr.)

Nebalia, which we had at first placed in this section, not
baving natatory appendages under the last segments of their
body, and their feet being pretty similar to those of cyclops,
will pass with condylura into the order of branchiopods, of
which they will make the beginning. Nebalia, from their very
projecting eyes, which appear to be pedicled, and from some
other characters, seem, with 20¢, to link the schizopoda with
the branchiopods.
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THE SECOND ORDER OF CRUSTACEA.

STOMAPODA

Have their gills exposed, and adherent to the five pairs of ap-
pendages situated under the abdomen, (the tail) which this
part presented us in the decapods, and which here, as in the
majority of the macrouri, serve for swimming, or are fin feet.
Their testa is divided into two parts, the anterior of which
carries the eyes and the intermediate antenne, or forms the
head, without bearing the fin-feet. These organs, as well as
the four anterior feet, are often approximated to the mouth,
on two lines converging inferiorly, and from thence the deno-
mination of Stomapods given to this order. The heart, to
judge from the squille, the most remarkable genus of this
order, and the only one which has been studied, is elongated,
and similar to a thick vessel. It extends all along the back,
reposes on the liver and the intestinal canal, and terminates
posteriorly and near the anus in a point, Its parietes are
slender, transparent, and almost membranaceous. Its ante-
rior extremity, placed immediately behind the stomach, gives
birth to three principal arteries, the middle one of which (the
ophthamic) throwing out from both sides many branches, is
more especially carried to the eyes and the middle antennee,
and the two lateral (the antennary) pass over the sides of the
stomach, and lose themselves in the muscles of the mouth,
and of the external antennz. The superior surface of the
heart produces no artery, but a great number are seen to issue
from its two sides; and each pair, as it appears to us, corre-
sponds with each segment of the body, commencing at the
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jaw-feet, whether these segments be exterior, or concealed by
the testa, and even very small, as is the case with the ante-
rior ones. At the level of the first five rings of the abdomen,
or of those which carry the natatory appendages, and the
gills, this upper surface of the heart receives near the medial
line five pairs of vessels (one pair for each segment,) coming
from these last organs, and which, according to MM. Audouin
and Milne Edwards, are analogous to the branchio-cardiac
canals of the decapods. A central canal sitnated below the
liver and intestine, receives the venous blood, which flows in
from all parts of the body. At the level of each segment,
bearing the fin-feet and gills, it throws out on each side a late-
ral branch, repairing to the gill, situated at the base of the
corresponding fin-foot. The parietes of these conduits have
appeared to the same observers smooth and continuous, but
formed rather by a stratum of cellular lamellary tissue, ce-
mented to the neighbouring muscles, than by a proper mem-
brane. It has seemed to them that these conduits communi-
cate together towards the lateral edge of the rings; but of
this they are not certain. The afferential or internal vessels
of the gills, which in these squille form plumose tufts, are
continued with the bdranchio-cardiac canals, are no longer
lodged in little cells, pass between the muscles, turn obliquely
round the lateral portion of the abdomen, gain the anterior
edge of the preceding ring, and proceed to terminate at the
upper surface of the heart, near the median line, riding
slightly one upon the other. The medullary cordon presents,
besides the brain, but ten ganglia, the anterior of which fur-
nishes the nerves of the parts of the mouth; the three fol-
lowing those of the six natatory feet, and the last six those of
the tail. Thus the last four jaw-feet, although representing
the four anterior feet of the decapods, nevertheless form a
part of the organs of mastication. 'The stomach of the same
crustacea (squillz) is small, and presents some very small
teeth, towards the pylorus. It is followed by a thin and
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straight intestine, which occupies the whole length of the
abdomen, accompanied on the right and left by glandular
lobes, appearing to hold the place of the liver. An appen-
dage, in the form of a branch, adhering to the internal base of
the last pair of feet, appears to characterize the male indi-
viduals.

The teguments of the stomapods are slender, and even
almost membranaceous or diaphanous in many. The testa
or carapace is sometimes formed of two bucklers, the ante-
rior of which corresponds to the head, and the other
to the thorax, sometimes of a single piece, but free be-
hind, leaving usually uncovered the thoracic segments, bear-
ing the last three pairs of feet, and having an articulation in
front, serving as a base to the eyes, and to the intermediate
antennz. These last organs are always extended, and ter-
minated by two or three threads. The eyes are always inter-
approximate. The composition of the mouth is essentially
the same as that of the decapods ; but the palpi of the mandi-
bles, instead of being couched upon them, are always raised.
The jaw-feet are without any whip-like appendage, such as
they present in the decapods ; they have the form of claws or
small feet, and in many at least (the squillz) their external
base, as well as that of the two anterior feet, properly so
called, presents a vesicular body ; those of the second pair, in
the same stomapods, are much larger than the others, and
than the feet themselves; accordingly, they have been con-
sidered as genuine feet, and fourteen have been reckoned.
The four anterior feet have also the form of claws, but ter-
minate, as well as the jaw-feet, in a talon, or by a hook, which
is bent at the side of the head, over the inferior and anterior
edge of the preceding articulation, or the hand. But in some
others, such as phyllosoma, all these organs are filiform, and
without forceps ; some of them, like the six last, and equally
simple ones of the stomapods, provided with claws, have an
appendage or lateral branch. The last seven segments of the
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body, enclosing a good part of the heart, and serving as an
attachmeant for the respiratory organs, cannot, considering this
relation, be assimilated to that portion of the body termed
tail in the decapods; it is an abdomen, properly so called.
Its last segment but one has, on each side, a fin, similarly
composed as that of the tail in the macrouri, but often armed,
as well as the last segment or intermediate piece, with spines
or teeth.

‘We shall divide the stomapods into two families ; in the
first, that of

UNIPELTATA,

The testa forms but a single buckler, in the shape of an elon-
gated quadrilateral figure, usually widened, and free behind,
covering the head, with the exception of the eyes and antennee
(which are borne on a common and anterior articulation), and
the first segments at least of the thorax. Its anterior extre-
mity is terminated in a point, or is preceded by a small plate,
finishing in a similar manner. All the jaw-feet, the second
of which are very large, and the four anterior feet, are very
much approximated to the mouth, on two lines, converging,
inferiorly, and are formed like claws, with a single finger or
hook, mobile and folded. If we except the second feet, all
these organs have, externally, at theit origin, a small pedi-
cled bladder. The other feet, six in number, and the third
articulation of which carries laterally and at its base an ap-
pendage, are linear, terminated by a brush, and simply nata-
tory. The lateral antenne have a scale at their base, and the
stem of the intermediate is formed of three threads. The
body is narrow and elongated, and the ocular peduncles are
always short.

This family is composed of a single genus, that of

SQUILLA, Fab.,
L
Which we thus divide:
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In some.the crustaceous buckler is preceded by a small
plate, more or less triangular, situated above the articulation,
bearing the middle antenne and the eyes, covers only the an-
terior portion of the thorax, and does not fold underneath
laterally. The articulation serves as a peduncle to the mid-
dle antennse, as well as to the ocular pedicles, and the exter-
nal sides of the end of the abdomen are uncovered.

Sometimes the body is almost semi-cylindrical, with the last
segment rounded, denticulated or spiny at the posterior edge.
The lateral appendages of the last six feet are in the form of
a stylet.

SQUILLA, proper, Latr.,

Have, along the internal side of the last articulation but one
of the two large claws, a very narrow groove, denticulated on
one of its edges, spiny on the other, and the following ar-
ticulation, or talon, in the form of a reaping-hook, and most
frequently denticulated. (Cancer mantis, Linn.)

GONODACTYLUS, Latr.

The groove of the last articulation but one of the large
claws is widened at its extremity, and presents neither denti-
culations nor spines. The talon is bellied out into the form
of a knot towards its base, and afterwards terminates in a
compressed point, straight, or but little curved. All the
species are exotic. (Squilla scyllarus, Fab.)

Sometimes the body is very narrow and depressed, with
the last segment, almost square, entire, without denticulations
or spines. The lateral appendage of the last six feet is in
the form of a palette, almost orbicular, and jutting out a little.
The antenn® and feet are shorter than in the preceding. The
last articulation but one of the large claws is furnished at the
internal edge with very pumerous hairs, in the form of little
spines. The talon is like a reaping-hook.
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Coronis, Latr.

But a single species is known, Sguilla eusebia ¥ Risso.

The other stomapods of this family have the testa, as it
were membranaceous, diaphanous, covering the whole thorax,
folded laterally underneath, prolonged anteriorly like a sword,
or spine, and advancing above the support of the middle
antennz and the eyes. This support is capable of being
bent underneath, and of being enclosed in the case formed by
the curve of the buckler. The posterior fins are concealed
under the last segment.

The talons of the great claws have no teeth. The second
articulation of the ocular pedicles is much thicker than the
first, in the form of an inverted cone. The eyes, properly so
called, are thick, almost globular. The fin-like appendage
of the feet resembles that of the squillee and gonodactyli. In

ERICHTHUS, Latr., SMERDIS, Leach,

The first articulation of the ocular pedicles is much shorter
than the second. The middle of the lateral edges of the
buckler is much protruded in the form of an angle, and their
posterior extremity presents two teeth. (Erichthus vitreus,
Latr.)

ArLiMa, Leach.

The;first articulation of the ocular pedicles is much longer
than the following, slender and cylindrical. The body is more
narrow and elongated than in Erichthus, the lateral edges of
the buckler are almost straight, or but little dilated. Its
middle is carinated longitudinally. Each of its angles forms
a spine, of which the two posterior are the strongest. (dlima
hyalina, Lat.)
The second family, that of
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BIPELTATA,

Has the testa divided into two bucklers, of which the ante-
rior, very large, morte or less oval, forms the head, and the
second, corresponding to the thorax, transverse, and angular
in its outline, carries the jaw and ordinary feet. These feet,
with the exception at most of the posterior two, and the last
two jaw-feet, are slender, filiform, and for the most part very
long, and accompanied with a lateral ciliated appendage.
The four other jaw-feet are very small, and conical. The
base of the lateral antenne presents no scales. The middle
are terminated by two threads. The ocular pedicles are long.
The body is very much flatted, membranous, and transparent,
with the abdomen small, and without spines at the posterior
fin.
This family comprehends but a single genus, that of

PHYLLOSOMA, Leach.

All the species belong to the Atlantic Ocean and the Eastern
Seas. With reference to their nervous system, they seem to
be intermediate between the antecedent crustacea and those
which follow.

OF THE MALACOSTRACA, WITH SESSILE AND
IMMOVEABLE EYES.

The branchipes will be, from this point, the only crustacea
which present us with eyes carried on pedicles ; but besides
that these pedicles are not articulated, nor lodged in special
cavities, these crustacea have no carapace, and are also re-
mote from the preceding by many other characters. All the
malacostraca of this division are alike destitute of carapace.
Their body, from the head, is composed of a series of articu-
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lations, of which generally the first seven have each one pair
of feet, and the following, and last, to the number of seven at
most, form a sort of tail, terminated by fins, or appendages in
the shape of stylets. The head presents four anteone, of
which the two middle are superior; two eyes and a mouth
composed of two mandibles, of a tongue, of two pairs of jaws,
and of a sort of lip, formed by two jaw-feet, corresponding to
the two upper ones of the decapods. As in the stomapods,
there exists no flagrum. The last four jaw-feet are trans-
formed into feet proper, sometimes simple, sometimes termi-
pating in a forceps, but almost always in a single finger or
hook.

According to the observations of MM, Audouin and Milne
Edwards, the two ganglionic cords of the spinal marrow
should be perfectly symmetrical, and distinct in their whole
Jength; and according to the observations of M. le Baron
Curier, the onisci would not be remote from them, only that
these cords do not present in all the segments of the body
the same uniformity, and have some ganglia less. Thus, ac-
cording to them, the nervous system of these crustacea must
be the most simple of all. In cymotho# and idotea the two
chains of ganglia would be no longer distinct. Those which
come immediately after the two cephali¢ ones would form as
many small circular masses, situated on the median line of
the body ; but the cords of communication which serve to
unite them together to form a continuous chain, would remain
isolated, and cemented one to the other. It would seem, ac-
cording to these facts, that these last crustacea should be, in
this point of view, more elevated in the animal scale than the
preceding ; but other considerations appear to us strongly to
separate the talitri from the onisci, and to place in an inter-
mediate rank cymothoé and idotea.

The sexual organs are situated inferiorly towards the origin
of the tail. 'The first two appendages with which it is fur-
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nished underneath, and which are analogous to those which
this part presents in the preceding crustacea, but more diver-
sified here, and always, as it would appear, bearing gills,
differ in these respects, according to the sexes. The coupling
is the same as that of the insects.

These animals are divided into three orders: those whose
mandibles are provided with a palpus, appear naturally to be
connected with the preceding crustacea ; such are the amphi-
podes. Those in which these organs are without palpi, will
compose the following orders, the lemodipods and isopods.
Yamus, a genus of the second, being parasites, will conduct
us naturally to bopyrus and cymotho&, with which we shall
commence the isopods.

THE THIRD ORDER OF CRUSTACEA.

AMPHIPODA

Are the only malacostraca with sessile and immoveable eyes,
whose mandibles, like those of the preceding crustacea, are
provided with a palpus; the only ones also whose subcaudal
appendages, always very apparent, resemble in their narrow
and elongated form, in their articulations, bifurcations, &c.
as well as in the hairs with which they are furnished, false
feet, or rather fin-feet. In the malacostraca of the following
orders these appendages have the form of laming, or scales;
these lashes or hairs appear here to constitute the gills,
Many exhibit, as well as the stomapods and leemodipods, ve-
sicular pouches placed between the feet, or at their external
base, of which the use is unknown.

The first pair of feet, or that which corresponds to the
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second jaw-feet, is always annexed to a particular segment,
the first after the head. The antenn®, whose number, with
but a single exception (phronima)is four, are advanced,
gradually become slender, terminating in a point, and are
composed, as in the preceding crustacea, of a peduncle, and
of a single stem, or accompanied at most by a small lateral
branch, and most frequently pluriarticulate. The body is
usually compressed, and curved underneath posteriorly. The
appendages of the end of the tail most frequently resemble
small articulated stylets. These crustacea may be comprized
in a single genus, that of

GAMMARUS, Fab.,

Which may be divided at first, according to the form and
number of the feet, into three sections.

1. Those which have fourteen feet, all terminated by a
hook, or the same number terminating in a point.

2. Those whose number of feet is also fourteen, but in
which these organs, or the last four at least, are imperfect,
and simply natatory.

8. Those which have but ten apparent feet.

The first section will be divided into two—

The first, UROPTERA, Latr., have the head thick in gene-
ral, the antennz often short, and simply two in number in
some, and the body soft. All the feet, the fifth pair at most
excepted, are simple. The anterior are short or small,and the
tail is either accompanied at the end with lateral fins, or ter-
minated by appendages or points, widened and bidenticulated,
or forked at their posterior extremity.

In some, as in

PHRONIMA, Latr.

There are but two antennz, very short, and biarticulate. The
fifth pair of feet is the largest of all, and terminated in a di-
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dactylous forceps. The appendages of the tail are six in
number, and in the form of stylets, elongated, forked, or biden-
ticulate at their extremity. Six vesicular sacs are visible
between the final feet. 1t appears that there are many spe-
cies, but they have not been described in a comparative and
rigorous manner, 'The type is Cancer Sedentarius, Forsk.

In others the number of the antenn® is four; all the feet
are simple. The tail hag, at each side of its extremity, a
lamellary or foliaceous fin, the lamine of which are pointed
or unidenticulate at the end.

HYPERIA, Latr.,

Whose body is thicker in front, whose head is occupied for
the most part by oblong eyes, a little emarginated at the in-
ternal edge, two of whose antenne are as long at least as one
half the body, and terminated by a setaceous stem, long, and
composed of many small articulations. (Cancer monoculoides,
Montague.)

PHROSINE, Risso.

Similar, in the form of the body, and that of the head, to hype-
ria, but the antenn® are at most only of the length of this
part, with but few articulations, in the form of stylet, or
terminated by a stem, in an elongated cone. (Phrosine ma-
crophthalma, Risso.)

DACTYLOCERA, Lalr.,

Whose body is not thickened in front, whose head is of middle
size, depressed, almost squared, with the eyes small, and
whose antenne, very short, and with few articulations, are of
diverse forms; the inferior being slender, and in the form of
a stylet, the superior being terminated by a small lamina,
concave at the internal side, and representing a sort of spoon
or pincer. (Phrosina Semilunata, Risso.)
13
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The second, GAMMARINZE, Latr., have always four an-
tenne ; the body is invested with coriaceous elastic tegu-
ments, and generally compressed and arched ; the posterior
extremity of the tail is without fins; its appendages are in
the form of cylindrical or conical styles ; two at least of their
four anterior feet are most frequently terminated in a pincer.

The vesicular pouches, in those in which they have been
observed, are situated at the external base of the feet, be-
ginning from the second pair, and accompanied by a small
lamina. The pectoral scales enclosing the eggs are six in
nuomber.

Sometimes the four antenne, although of different propor-
tions in many, have essentially the same form and the same
uses. The inferior do not resemble feet, nor perform their
functions.

One subgenus, which we have established under the deno-
mination of '

IoNE,

After a figure of Montagu’s (Oniscus thoracicus, Linn. Trans.
IX. iii. 8, 4.) presents us with very peculiar characters, and
which remove it from all the others of the same order. The
body is composed of about fifteen articulations, but distin-
guished only by lateral incisions, in the form of teeth; the
four antennse are very short; the external, longer than the
two others, are alone visible, when the animal is observed at
the back ; the first two segments of the body are each provided,
in the female, with two elongated cirri, fleshy, flatted, and
similar to oars ; the feet are very short, concealed under the
body, and hooked; the last six segments are provided with
lateral appendages, fleshy, elongated, fasciculated, simple in
the male, branchy in the other sex. We also see at the pos-
terior extremity of the body, six other simple, curved ap-
pendages, two of which are larger than the others; the abdo-
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minal valves are very large, cover the whole inferior part of
the body, and form a sort of receptacle for the eggs.

All the following Amphipoda have the segments of the
body perfectly distinct in their whole extent, and none of
either sex exhibit the long cirri in the form of oars, which are
seen in the first two of Ione.

In these, the talon or mobile finger, when it exists, of the
feet terminating in pincers, is formed only of a single articu-
lation.

Among these last there are some whose upper antennz are
much shorter than the under, and even than their peduncle.
The stem of these is composed of a great number of articu-
lations.

ORCHESTIA, Leach,

Have the second feet terminated in the males by a large
pincer, with the talon, or long moveable finger, a little curved,
and by two fingers in the females; the third articulation of
the lower antenn is, at most, of the length of the preceding
two united. (Oniscus gammarellus, Pallas.)

TALITRUS, Laty.,

Have no feet in the form of a claw; the third articulation of
the inferior antennee is longer than the preceding two united ;
these antenne-are large and spiny. (Oniscus locusta, Pall.)

In the following, the upper antenns are never shorter than
the lower.

Some, having, moreover, their antennz elongated, setaceous,
and terminated by a pluri-articulate stem, and without re-
markable claws, approach the preceding, in that the upper
antennz are a little shorter than the lower, and are again re-
moved from the following, by the form of their head, con-
tracting in front, like a muzzle ; such are
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ATYLUS, Leach. (Atylus carinatus, Leach.)

All those which succeed, have the upper antenna as long, or
longer than the lower, and the head does not advance in the
manner of a muzzle.

Here, as in the five following genera of Dr. Leach, the
peduncle of the antenne is formed of three articulations.

Some present, in their superior antenn=, a character unique
in this order; the interior extremity of the third articulation
of their peduncle has a small articulated thread. It dis-
tinguishes

GAMMARUS, (proper) Lair.

The four anterior feet are in the form of little claws, with the
talon, or mobile finger, folded underneath. (Cancer pulex,
Linn.)

The antennz of the following, are, as well as in all other
amphipods, simple, or without appendages.

MELITA, Leach,

Have the second feet terminated in the males, by a large
compressed pincer, with the talon folded under its internal
face; the antenna are almost of equal length; the posterior
extremity of the body presents, on each side, a small foliaceous
plate. (Cancer palmatus, Montagu.)

MZXERA, Leach,

Whose second feet are likewise terminated in the males, by a
large compressed pincer, but the talon is folded back on its
inferior edge, and is not concealed ; the upper antenne are
longer than the lower, and the posterior extremity of the body
presents no foliaceous lamina. (Cancer gammarus grossi-
manus, Montagu.)

AMPITHOE, Leach,

In which the four anterior feet are nearly identical in both
YOL. XIIT. P
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sexes, and the last articulation but one, or the hand, is ovoid.
(Cancer rubricatus, Montagu.)

PHERUSA, Leach,

Which do not differ from Ampithoe, except that the hands of
the claws are filiform. (Pherusa fucicola, Leach.)

Sometimes the peduncle of the antenns iz composed of
only two articulations—(the third, from its smallness, being
confounded with those of the stem, or forming that of its
base) ;—the superior are longer than the inferior ; all the feet
are simple, or without pincers. Such are

DEXAMINE, Leach.

In those, the talon, or mobile finger of the two pincers, is
biarticulate ; the antennz are of equal length. (Cancer gam-
marus spinosus, Montag.)

LEUCOTHOE, Leach,

Have the antennz short, and their peduncle with two
articulations; the four anterior feet strongly terminated in a
pincer, the talons of the two anterior biarticulate ; those of
the second pair with a single articulation and long. (Cancer
articulosus, Montagu.)

CERAPUS, Say.,

Whose antenne are large, with the peduncle in the upper of
three, in the lower of four articulations ; the itwo anterior feet
are small, with a talon of a single articulation; and the two
following terminate in a large triangular hand, smooth, den-
ticulated, with the talon biarticulate. (Cerapus tubmla-
ris, Say.)

Sometimes the lower antenna, much larger than the upper,
and whose stem is composed at most of four articulations,
have the form of feet, and appear to serve, at least occasionally,

as organs of prehension.
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Here the second feet are terminated by a large pincer.

PopocCERUS, Leach,
With projecting eyes. (Podocerus variegatus, Leach.)

Jassa, Leach.

Eyes not projecting, (Jassa pulchella, Leach.)
Sometimes none of the feet are terminated by a large
pincer.
CoroPHIUM, Lair. Cancer grossipes, Lin.

The second section, HETEROPA, Lal., is com‘posed of
those which have fourteen feet, the last four of which, at least,
are imperfect at the end, and exclusively proper for natation.
It comprehends two subgenera,

PTERYGOCERA, Lat.,

Which bave the thorax divided into several segments; four
antennz furnished with hairs forming plumes; all the feet
natatory, and the last large and pinnated; and cylindrical
articulated appendages at the posterior extremity of the body.
(Onmsscus arenarius, Encyc. Method.)

APSEUDES, Leach. EUPRHEUS, Risso.

Which have also the thorax divided into many segments, but
the two anterior feet are terminated by didactylous pincers;
the following two are widened into & knob, terminating in a
point, and denticulated on the edges; the six following are
slender and unguiculated at the end ; the last four are nata-
tory ; the antenne are simple ; the body is narrow, elongated,
with two long appendages, in the form of a thread, at their
posterior extremity. (Eupheus ligioides, Risso.)

The third and last section, DECEMPEDES, Lat., is com-
posed of Amphipodes presenting but ten distinct feet.

P2
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TyprHIS, Risso,

Have but two very small antenn®. The head is thick, and
the eyes not projecting. Each pair of feet is annexed to a
proper segment : the anterior four are terminated by a didac-
tylous pincer. On each side of the thorax are two mobile
lamine, forming sorts of shutters, or valves, which, united,
when the animal folds its feet and tail underneath, close the
body inferiorly, and give it the form of a spheroid. The pos-
terior extremity of the tail is without appendages. (Typhis
ovoides, Risso.)

ANCEUS, Risso, GNATHIA, Leach,

Which have also the thorax divided into as many segments,
as pairs of feet, but in which all those organs are simple and
monodactylous. They have, besides, four antenn® (setace-
ous.) The head is strong, squared, with two large projections
in the form of mandibles. The extremity of the tail has some
foliaceous appendages in the form of fins. (4nrceus forficula-
ris, Risso.)

PRANIZA, Leach,

Have four setaceous antenn®, as well as Anceus; but the
thorax seen above presents only three segments, the first two
of which, very short and transverse, have each one pair of
feet, and the third, much larger and longitudiral, bear the
others. All the feet are simple. The head is triangular,
pointed in front, with the eyes projecting. The posterior ex-
tremity of the body also presents a fin on each side. (Oris-
cus ceruleatus, Montagu.)
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THE FOURTH ORDER OF CRUSTACEA.

LAMODIPODA,

Are among the malacostraca with sessile eyes ; the only ones
in which the posterior extremity of the body presents no dis-
tinct gills ; which have almost no tail, the last two feet being
inserted at this end, or the segment serving as an attachment
for them, being followed ounly by one or two other articulations
very small. They are, again, the only ones in which the two
anterior feet, which correspond to the second jaw-feet, form a
portion of the head.

They have all four setaceous antennz, and carried on a pe-
duncle of three articulations, mandibles without palpi, a vesi-
cular body, at the base of four pair of feet at least, commencing
from the second or third pair, those of the head comprized.
The body, most frequently filiform or linear, is composed,
reckoning the head, of from eight to nine articulations, with
some small appendages, in the form of tubercles, at its poste-
rior and inferior extremity. The feet are terminated by a
strong hook ; the anterior four, the second of which are largest,
are always terminated in a monodactylous pincer or talon. In
many the four following are shortened, less articulated, with-
out hook at the end, or rudimentary, and by no means proper
for the ordinary uses.

The females carry their eggs under the second and third
segments of the body, in a pouch formed of approximated
scales. .

These crustacea are all marine. M. Savigny considers
them as neighbouring the pycnogonides, and making with
them the passage to the arachnida from the crustacea.
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But a single genus can be found of them, to which, from
ancient usage, we shall preserve the name of

CyaMUsS, Lalr.

Some, FILIFORMA, Latr., have the body long and very
slender, and linear, with the segments longitudinal. The feet
equally elongated and slender, and the stem of the antennz
composed of many small articulations.

LEPTOMERA, Lat. Proto, Leach,

Have fourteen feet (the two annexed to the head comprised)
complete, and in a continued series.

In some, as in our LEPTOMERA proper (Gammarus peda-
tus, Mull.) all the feet, with the exception of the anterior two,
have a vesiculary body at their base. In others, as the PROTO
of Leach (Cancer pedatus, Montagu), these appendages are
proper only to the second feet and the four following.

NAUPREDIA, Latr.,

Have but ten feet, all in a continued series, the second and
the two following pair have at their base a vesicular body.

CAPRELLA, Lamarck,

Have likewise but ten feet, but in an interrupted series, com-
mencing inclusively at the second segment, not counting the
head. This segment and the following each present the vesi-
cular bodies, and are totally deprived of feet. (Sguilla lobata,
Muller.)

The other l#modipods, OVALIA, Lat., have the body oval,
with the segments transverse. The stem of the antenn® ap-
pears to be inarticulate. The feet are short, or but little elon-
gated ; those of the second and third segments are imperfect,
and terminated by a long cylindrical articulation, and without
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hooks. They have at their base an elongated vesicular body.
These leemodipods form the subgenus of CYAMUS (proper),
Lat. LARUNDA, Leach. (Oniscus ceti, Lin,)

THE FIFTH ORDER OF CRUSTACEA.

ISOPODA,
Polygonata, Fab., the genus Monoculus excepted,

Approach the lezmodipods by the want of palpi to the mandi-
bles, but they are remote from them in many respects. The
two anterior feet are not annexed to the head, but depend, as
well as the following, on a peculiar segment ; they are always
fourteen in number, unguiculated, and without vesicular ap-
pendage at the base. The under part of the tail is furnished
with very apparent appendages, in the form of leaflets or vesi-
cular pouches, and the first or the exterior two usually cover
totally, or in a great part, the others. The body is generally
fiatted, or more wide than thick. The mouth is composed of
the same pieces as in the preceding crustacea ; but here the
parts which correspond to the two upper jaw-feet of the deca-
pods present still more than in these last the appearance of a
lower lip, terminated by two palpi. Two of the antennz, the
widdle, are almost obliterated in the last crustacea of this
order, which are all terrestrial, and differ from the last in their
respiratory organs. The male sexual organs are most fre-
quently announced by the presence of linear or filiform ap-
pendages, and sometimes of hooks, placed at the internal
origin of the first subcaudal laminz. The females carry their
eggs under the breast, &c.



216 CLASS CRUSTACEA.

. 'This order in Linnsmus embraces the genus

ON1scUs,

Which we shall divide into six sections.

The first, EPICARIDES, Lat., is composed of parasite iso-
pods, without eyes or antennz, the body of which is very flat,
very small, and oblong in the males, much larger in the
females, in the form of a narrowed oval, and a little curved
posteriorly, hollow underneath, with a thoracic border, divided
on each side into five membranaceous lobes. The feet .are
situated on this border, very small, curled up, and of no use
either for walking or swimming. The under part of the tail is
furnished with five pair of small ciliated imbricated leaflets,
answering to as many segments, and disposed on two longitu-
dinal ranges; but the posterior extremity is deprived of
appendages. The mouth presents distinctly but two mem-
branaceous leaflets, applied on another of the same consistence,
in the form of a large quadrilateral figure. The lower conca-
vity, forming a sort of flat basket, is filled by the eggs.

These crustacea form but a single subgenus, that of

BopYRrus, Latr. (Bopyrus crangorum, Lat.)

The second section, CYMOTHOADA, Lat. comprehends the
isopods with four very apparent antennse, setaceous, and al-
most always terminated by a pluri-articulated stem ; having
eyes, a mouth composed as usual, vesicular gills, disposed
longitudinally in pairs ; the tarsi formed of from four to six
segments, with a fin on each side near the end, and the ante-
rior feet most usually terminated by a strong claw or hook.
These crustacea are all parasites.

Sometimes the eyes are carried upon tubercles, at the sum-
mit of the head. The tail is composed of only four seg-
ments.
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SERoOLI1S, Leach.

But one known species, Cymothoa paradoxa, Fab. The an-
tennze are placed on two lines, and terminated by a pluri-
articulate stem. Under the three first segments of the tail,
between the ordinary appendages, there are three others, trans-
verse, and terminated posteriorly in a point.

Sometimes the eyes are lateral, and not carried upon tu-
bercles. The tail is composed of five or six segments.

Here the eyes are not composed of simple eyes approxi-
mated, and in the form of little graine. The antenne are on
two lines, and of seven articulations, at the least. The six
anterior feet are commonly terminated by a strong claw.

In some, whose tail is always of six segments, the length
of the lower antenne never exceeds half that of the body.

We ghall commence with those whose mandibles, as is most
usual, project but little, or not at all. Here come the

CyMoTHOA, Fab.,

Whose antenne are almost of equal length, the eyes but
little apparent, with the last segment of the tail in a trans-
verse square, and the two pieces terminating the lateral fins,
linear and equal, in the form of a stylet. (Cymothoa wstrum,
Fab.)

-
IcETHYOPHILUS, Latr. (Nerocila Livoneca, Leach.)

Having also the antenne of equal length, and the-eyes but
little visible ; but the last segment of the body is almost trian-
gular, with the two pieces terminating the lateral fins, in the
form of leaflets or lamins, the exterior of which is larger in
Nerocila, and of the same size as the other in Livoneca.

In the four following subgenera the upper antenne are ma-
nifestly saorter than the lower.

Many have, like Cymothoa, all the feet terminated by a



218 CLASS CRUSTACEA.

strong and very arched claw. The last eight are not spiny.
The eyes are always apart, and convex. They form their
genera in the method of Dr. Leach, but may be united in a
single subgenus, under the common denomination of one of
them, that of

CANOLIRBA, Leack. (Anilocra, Olencira, ejusd.)

Olencira have the laminz of their fins narrow, and armed
with prickles. In anilocra the external lamina of these fins
is longer than the internal. The inverse of this is the case
with canolira; besides the eyes are but little granulated,
while they are very sensibly so in the preceding.

In the three following subgenera the second, third, and
fourth feet only are terminated by a claw strongly curved,
and the last eight are spiny. The eyes are usually but little
convex, large, and converge anteriorly.

AGA, Leach,

Have the first two articulations of their upper antennz very
broad and compressed, while in the two subgenera which suc-
ceed, these articulations are almost cylindrical.

ROCINELA, Leach,

Differ from Aga, as we have just said, in the form of the
first two articulations of their upper antenne, and approach
them in their large eyes, which are approximated ante-
Tiorly.

CONILIRA, Leach,

Resemble rocinela in their antenna, but the eyes are small,
apart, and the edges of the segments are almost straight, and
not in the form of scythes, and prominent.

The last subgenus, among those of this section whose an-
tenne are on two lines, whose tail is of six segments, and
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whose inferior antennz are always short, is distinguished
from all the preceding by its strong and prominent mandibles.
It is that of

SynNobpus, Latr.

In those which follow the tail is most frequently composed

of but five segments. The length of the lower antennz ex-
ceeds the half of that of the body.

CIROLANA, Leach,
H ave six segments to the tail.

NELOCIRA, Leach,

Have but five, the cornea of the eye is smooth.

EvurYbpicE, Leach,

Similar to Nelocira in the number of the caundal segments,
remote from them in the character of their granular eyes.

This subgenus conducts us to those in which these organs
are formed of small grains, or simple eyes approximated, and
which have besides the four antenne inserted on one and the
same horizontal line, of four articulations at most, and all the
feet ambulatory. The tail is composed of six segments, the
last of which is large and suborbicular. Such are

LIMNORIA, Leach. (Limnoria Terebrans, Leach.)

The third section, SPHElROMIDES, Latr., presents four
very distinct antennz, setaceous or conical, and a single sub-
genus excepted, (anthura) always terminated by a stem,
divided into many small and short articulations; the lower
always longer, are inserted beneath the under part of the first
articulation of the upper, which is thick and broad. The
mouth is composed as usual. The gills are vesicular or soft,
naked, and disposed longitudinally in pairs. The tail pre-
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sents but two complete and mobile segments, but has
often on the first some impressed and transverse lines, indi-
cating the vestiges of other segments. On each side of its
posterior extremity is a fin terminated by two leaflets, the in-
ferior of which alone is mobile, and the superior is formed by
an internal prolongation of the common support. The bran-
chial appendages are curved interiorly. - The internal side of
the first is accompanied in-the males by a small linear and
elongated piece. The anterior part of the head, situated
under the antenn, is triangular, or in the form of an inverted
heart.

Some have the body oval or oblong, in a state of contrac-
tion assuming the form of a bell. The antennz are termi-
nated by a pluri-articulate articulation, and the inferior at
least sensibly longer than the head. The lateral and poste-
rior fins are formed of a peduncle and two lamine, composing
with the last segment a common fan-like fin.

In these the impressed and transverse lines of the anterior
segment of the tail, always shorter than the following or the
last, do not reach the lateral edges. The first articulation of
the upper antennz is in the form of a triangular palette.

The head, seen from above, forms a transverse square.
The leaflets of the fins are very much flatted, and the inter-
mediate piece, or last segment, is widened, and rounded late-
rally.

ZuzARA, Leach,

In which the leaflets of the fins are very large, and the upper,
being shorter, is removed from the other to form a border to
the last segment.

SPHEROMA, Latr.,

In which the leaflets are of middle size, equal, and applied
one upon the other. Sph. dentala, Desmarest.
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In these the impressed lines, or transverse sutures of the
anterior segment of the tail, reach its lateral edges and divide
it. The first articulation of the upper antenn® forms an
elongated palette, square or linear.

The leaflets of the fins are usually narrower and more thick
than in the preceding. The exterior one sometimes emboxes
the other. The latter is prismatic. Their point of union
presents the appearance of a knot or articulation.

Sometimes the sixth segment of the body is sensibly of
greater breadth than the preceding and the following. One
of the two leaflets of the fins alone is projecting.

Nzxsa, Campecopea, Leach.

Sometimes the sixth segment is of the length of the preced-
ing and the following. (Nesa bidentata, Desm.)

CiLicZEA, Leach,

In which one of the leaflets of the fins alone is projecting,
the other being laid back against the posterior edge of the last
segment. (Cilicea, Latreillii, Desm.)

CYMODOCEA, Leach,

In which the two leaflets of the fins are projecting, and
equally directed backwards. The sixth segment is not pro-
longed posteriorly, and the last presents but a small lamina in

an emargination. .

DYNAMENE, Leach,

Like cymodocea in the projection and direction of the leaflets
of the fins, but the sixth segment is prolonged behind, and
the last presents but a simple cleft, without lamina.

The others, such as
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ANTHURA, Leach,

Have the body vermiform, and the antennw scarcely as long
as the head, with four articulations. The leaflets of the
posterior fins form by their disposition and approximation a
sort of capsule.

The anterior feet are terminated by a monodactylous pin-
cer.

In the fourth section, IDOTEIDES, Leack, the antenns are
also four in number, but on the same horizontal and trans-
verse line. The lateral are terminated by a stem, finishing
in a point, gradually growing more slender, and pluri-articu-
lated. The intermediate are short, filiform, or a little thicker
towards the end, of four articulations, none of which is di-
vided. The composition of the mouth is the same as in the
preceding sections. ' The gills are in the form of bladders,
(white in the majority) susceptible of being swelled to serve for
swimming, and covered by two lamins, or valvules, of the last
segment, adhering laterally to its sides, longitudinal, biarticu-
late, and opening in the middle by a straight line, like two
shutters. The tail is formed of three segments, the last of
which is much larger, without appendages at the end, or
lateral fins.

IDOTEA, Fab.,

Have all the feet strongly unguiculated, identical ; the body
oval, or simply oblong, and the lateral antenne shorter than
one half of the body. Oniscus entomon, Lin.

STENOSOMA, Leack,

Differ only in the linear form of the body, and the length
of the antenne exceeding the half of that of the body. (Ste-
nosoma lineare, Leach.)
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ARrcTURUS, Latr.,

Are very remarkable for the form of the second and third feet,
which are directed forward, and terminate by a long barbed
articulation, and imperfect, or but slightly unguiculated.
The anterior two are applied on the mouth, and unguicu-
lated. The last six are strong, ambulatory, thrown back-
wards, and bidenticulated at their extremity. In the relation
of the length of their antenns, and the form of the body, they
approach Stenosoma. (drcturus tuberculatus, Lat.)

The fifth section ( Asellota, Lat.) presents us with isopods
with four very apparent antennee, disposed on two lines, seta-
ceous, terminated by a pluri-articulate stem ; two mandibles,
four jaws, usually covered by a sort of lip, formed by the first
jaw-feet; vesicular gills disposed in pairs, covered by two
longitudinal and biarticulate leaflets, but free ; a tail formed
of a single segment, without lateral fins, but with two bifid
stylets, or two very short appendages, in the form of tuber-
cles, at the middle of its posterior edge. Some other appen-
dages, in the form of lamine, situated at its inferior base,
more numerous in the males, distinguish the sexes.

ASELLUS, Geoff.,

Have two bifid stylets at the posterior extremity of the body,
the eyes apart, the upper antenn@ of the length, at least, of
the peduncle of the lower, and the hooks of the end of the
feet entire. (dselle deau douce, Geoff. Idotea agquatica,
Fab.)

ON1scoDA, Latr.,

Or janira of Dr. Leach, differ from asellus in the approxima-
tion of their eyes, their upper antenne being shorter than
the peduncle of the lower, and in the knobs of the tarsi,
which are bifid. (Janira maculosa, Leach.)

18
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JERA, Leach,

Instead of the stylets at the end of the tail, have but two tu-
bercles. (Jera ulbifrons, Leach.)

Finally, the isopods of the sixth and last section, ONIS-
CI1DES, Latl., have four antennsz, but the two intermediate
very small, but little apparent, and of two articulations at
most. The lateral are setaceous. The tail is composed of
six segments, with two or four appendages, in the form of
stylets, at the posterior edge of the last, and without lateral
fins. Some are aquatic and others terrestrial. In the latter
the first leaflets of the end of the tail present a range of little
holes, through which the air penetrates, and is carried to the
organs of respiration, which are inclosed there.

Some have the sixth articulation of their antenn® or their
stem composed in such a manner, that, counting the little arti-
culations of this part, the sum total of all the articulations is
nine at least. 'These isopods are marine, and form two sub-
genera.

Tyvros, Latr.,

Appear to have the faculty of rolling themselves into a ball.
The last segment of the body is semicircular, and fills exactly
the notch formed by the preceding. The posterior appen-
dages are very small, and entirely inferior. The antennz
have but nine articulations, of which the last four compose
the stem. On each side is a sunken tubercle, representing
each, one of the intermediate antennz. The intermediate
space is raised. The gills are vesicular, imbricated, and
covered by laminz.
Lic1a, Fab.,

Have the stem of the lateral antennz composed of ‘a great
number of small articulations, and two very projecting stylets,

divided at the end into two branches, at the posterior extre-
mity of the body. (Onsiscus Oceanicus, Lin.)
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In the others and all terrestrial, the lateral antennes pre-
sent at most but eight articulations, whose proportions towards
the extremwity diminish gradually, without any of them ap-
pearing to be divided or composed.

Here the appendages, or posterior stylets, advance beyond
the last segment. The body does not contract itself, or at
least very imperfectly, into a ball.

Pr1vLosCIA, Lat.,

Have the lateral antenne divided into eight articulations, and
uncovered at their base. The four posterior appendages are
almost equal. (Oniscus Sylvestris, Fab.)

ON1scus (proper) Lin., Wood-lice, Vulg.
Have also eight articulations to the lateral antennz, but their
base is curved, and the two exterior appendages of the end of
the tail are much larger than the two interior. (Oniscus Mu-
rarius, Fab.)

PorceLLIO, Lat.,

Are distingunished from oniscus by the number of articulations
of the lateral antenne, which is only seven. (Oniscus asellus,
Cuv.)

ARMADILLO.

The posterior appendages of the body make no projection.
The last segment is triangular; a small lamina, in the form of
an inverted triangle, or more wide, and truncated at the end,
formed by the last articulation of the lateral appendages, fills,
on each side, the vacancy comprized between this segment
and the preceding. The lateral antenns have but seven arti-
culations. The upper subcaudal scales have a range of small
holes. (Oniscus Armadillo, Lin )

YOL. XII1. Q



SUPPLEMENT

oN

THE CRUSTACEA.

WE shall insert here, after the text of Latreille on the MALA-
COSTRACA, our supplementary observations on the class in
general, and also on that division in particular.

All the animals of this class, as their name indicates, are
covered with integuments of a crustaceous substance, more
calcareous than that which envelopes the myriapods, the
arachnida, and the insects. Most of them feed on bodies in
a state of putrefaction, and in all the sexes are distinct.

The ancients were very well acquainted with the division
which we call malacostraca, which they placed between the
mollusca and the fish. Aristotle has devoted a particular
chapter to the species which were known to him. Athenzus
has given an enumeration of such as are edible, and Hippo-
crates has noticed some which, in his opinion, may be usefully
employed for medicinal purposes.

Pliny has scarcely added any thing to the observations of
Aristotle, and those who have since spoken of the crustacea,
such as Rondelet, Belon, Gesner, Aldrovandus, and Jonston,
who also place them between the mollusca and the fish, have
produced nothing which could throw any additional light on the
natural history, or on the structure of this class of animals.

The ancient naturalists, however, and even the modem, to
the time of Linnseus, perceived, as we have seen, the necessity
of classing these animals separately. That great naturalist,
however, united them to the insects, and having taken as the

13
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basis of his first partitions, the presence or absence of wings,
he placed them at the end of this class, in the order aptera,
of which they compose, with the palpous arachnida, the second
division. His opinion was generally followed. But Brisson,
in his “ Regne Animal,” continued to distinguish the crustncea
from the insects, placed them immediately after the fish, and
associated with them the arachnida and myriapoda. His
crustacea, therefore, are all the insects of Linnzus which have
more than six feet. The apterous order of the Swedish natu-
ralist subsequently underwent some modifications, but it pre-
served the same rank in all the methods which were established
on the same principles.

Fabricius at first composed with the crustacea his fourth
order of insects, that of agonata, which he thus named because
they have no under lip. In this order he placed the scor-
pions, and removed the onisci and monoculi of Linnzus.

No regard was paid, in these and other methodical distri-
butions, to the essential differences presented by the internal
structure of these animals, although some great naturalists,
such as Swammerdam, Reesel, and Degeer, had already ob-
served a circulation and gills in the crustacea; and though it
was easy to conclude from hence, that their organization dif-
fered from that of insects, and approximated more to that of
superior animals, it was reserved for the first naturalist of
onr age, whom it is unnecessary to name, to awaken our atten-
tion to this most important point, and to direct our steps into
the true road to a natural classification. At first, in his Ele-
mentary View of the Natural History of Animals, founded
upon such considerations, he transported the crustacea to the
head of the insect class, and formed with them a special and
well-circumscribed division. Soon after, in his Comparative
Asnalomy, he made a peculiar class of the crustacea; and his
example was followed at the same time by M. de Lamarck, in
his public lectures on the invertebrated animals.

Q2
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As we have thus touched, howerver slightly, on the history
of the classifications of crustacea, it would be highly improper
to pass over in silence the name of our distinguished country-
man Dr. Leach. His labours on certain parts of this order
are highly valuable,and at once excite our regret at their un-
happy interruption, and our earnest hope of their auspicious
recommencement and completion. The nature of our work
will not permit us to follow all his details, or give a minute
analysis of his distribution. His generic divisions are gene-
rally noticed in our text, and nothing important in his re-
searches shall be omitted in these supplementary additions.

Although the name of crustacea has become one of general
usage, we may yet consider that of malacostraca, as in some
measure, if not altogether synonymous, although the latter has
been used by M. Latreille and other recent writers, to indicate
a single division of the clasg, in which those beings are com-
prehended. The term palaxoorpaxoc (molli crusti obtectus)
designated, among the Greeks, those marine animals without
blood, whose external envelope, much less solid than the testa
of the shelled mollusca, is yet considerably more so than the
skin of the naked mollusca.

The crustacea, considered under the various relations which
their organization presents, should incontestably occupy a
very elevated rank amoug invertebrated animals, and those
which are provided with articulated limbs. They cannot be
placed at a remote distance from the arachnida and insects,
whose body is like their’s, symmetrical, encompassed with a
corueous, solid, and resisting skin, which performs the func-
tions of the skeleton in the animals of the superior classes ;
whose members are, like their's, composed of several distinet
pieces; whose eyes are always apparent, and whose genera-
tion is bisexual.

They are more distant from the animals of the class anne-
lides of Lamarck, whose body is destitute of true limbs, in
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which the eyes are usually wanting, and the generation is fre-
quently hermaphrodite.

It would seem, that the crustacea ought in strictness to be
placed after certain of the mollusca, such as the cephalopoda,
and before others, as the gasteropoda, and more especially the
acephala, which by certain shades present evident passages to
the animals of the lowest classes. Nevertheless, as the mol-
lusca of the different orders have well-established relations to
each other, it would not be right to cut their series into two
parts, for the purpose of intercalating between them the arti-
culated animals, and consequently the crustacea. We must
therefore decide either to place, after these last, the en-
tire class of the mollusca, as the ancients did, or to leave this
class before them, as has been judged expedient by the more
recent zoologists. Of all the moderns, M. de Blainville alone
has inclined to the notions of the ancients on this subject : he
bas proposed that the crustacea should be followed by the
mollusca and the worms, and placed after the insects and
arachnida, which should themselves immediately follow the
fish. But the other mode of arrangement is justified by the
consideration of those characters which connect the fish with
the cephalopod mollusca, and which have been luminously
exposed by M. Latreille in a memoir addressed some years
ago to the Society of Natural History in Paris.

In spite, however, of all the pains which can possibly be
taken, it will ever remain impracticable to allocate the crusta-
cea, 80 as not to injure any of their affinities with the animals
of the other classes. This would alone be feasible, if the ani-
mated productions of nature, as was long pretended, composed
but a single series, unbroken by interruptions, and undeviating
into digression. But modern science cannot recognize this
continuous chain : she finds that Being in its wonderful varie-
ties of organization is distributed into different groups, con-
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nected logether by more or less complicated branches, thus
forming a kind of reticulated web, whose tissue will perhaps
never be thoroughly unravelled by the art of man.

There exist, in fact, intermediate groups between the class
of crustacea and the other classes, especially those of insects
and arachnida; and it is more especially the genera of the
families of oniscides, of asellota, of myriapoda, and pycnogo-
nides, which form these links. These genera have been alter-
nately placed by authors in one or other of these classes of
invertebrated animals. They form their true points of contact.
Nevertheless, these classes are in general very distinct, as may
easily be seen by a reference to our text for their comparative
characters.

We shall enlarge a little here on the brief review in the
text, of the general form and structure of the crustacea, endea-
vouring, as far as the duty of perspicuity will permit us, 1o
avoid repetition.

The body of all insects, as we have seen (myriapoda ex-
cepted) is constantly divided into three very apparent parts.
Such, however, is not the case with the crustacea. The head
is most frequently indistinct, and its position not to be recog-
nized but by the existence of the antenns, and the aperture
of the mouth. It is intimately confounded with the most con-
siderable part of the body, that which encloses the principal
viscera, and affords points of attachment for the feet. The
posterior portion of the body, divided into isolated segments,
merely contains the posterior extremity of the intestinal canal,
and is not provided with genuine feet. Such is the organiza-
tion of cancer and astacus, or, to speak more generally, of the
brachyurous and macrourous decapods.

In other crustacea, the head is decidedly detached, but there
is no thorax, and the whole of the body is divided into inter-
similar segments. This is the case with squille, aselle, &c.
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In some others the head is distinct, but the first rings of the
body are united above, so as to form a sort of buckler of no
great extent.

In some others (limule), the segmentary division of the
body is only apparent underneath, while the head, above, pre-
sents a vast buckler, and the trunk and abdomen are con-
founded, and covered by a second large plate, terminating in
an ensiform appendage.

Sometimes we find the head more or less distinct, and the
body not divided neatly into trunk and abdomen, but exhibit-
ing scarcely any trace of segments, and comprised in a bivalve
testa, formed by a hardened expansion of the dorsal skin.

The general form of the antenne is that of a thread or lash,
that is, they are longitudinally conical, or diminished insensibly
in thickness, from a round base to a very attenuated extremity.
They are composed of small hollow cylinders of corneo-calca-
reous substance, or of articulations superadded one to the
other, and whose cavity encloses muscles, nerves, and without
doubt ramifications of the circulating system. Each antenna
has its peduncle and thread. The peduncle (a term borrowed
from botany) is a sort of stem or stalk, composed of three or
four articulations much thicker than the rest, and frequently
affording an attachment to certain appendatory leaflets. The
thread is single, double, or triple, varying in the number of its
articulations, but often composed of a multitude of small ones.

The antenne, in certain genera, assume anomalous forms,
which assimilate them to organs of locomotion. At other
times their peduncle alone exists, and is transformed into very
broad and crenulated plates. In the decapod crustacea, the
base of the external antenn@ presents a little rounded sub-
triangular body, strong in the short-tailed, a little membrana-
ceous in the long-tailed species, which closes the external
issue of a cavity traversing the testa or shell, and which is
considered to be the auricular organ.
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The simple eyes of the crustacea, when they do exist, are
always sessile, i. e. fixed. The complex eyes are often
pedunculated, and mobile, and this character is exclusively
peculiar to the present class. The peduncle of these eyes is
usually formed of a single cylindrical piece, varies in its
dimensions, and is lodged in a fosset, sometimes very deep.
The branchipes have pedunculated eyes, but not placed in a
particular fosset.

The principal parts of the mouth, most frequently destined
for the operations of grinding and lacerating, are in pairs, and
placed laterally, as in the masticating insects. But some-
times, united to other parts, which might be termed lips, they
are modified so as to form a sort of bill, or sucker.

In the ordinary crustacea, or malacostraca, the parts of the
mouth present variations pretty frequent as to dimension and
form, so that the most exterior among them are often similar
to feet, and perform the functions of those organs. In the
entomostraca, those pieces which are less numerous, present
such varied modifications that it is impossible to describe
them in a general manner. A clear understanding, however, of
this subject is of so much importance, that even at the hazard
of repeating some of the substance of the text, we must venture
on a few details respecting the composition of the mouth in
the different orders of the crustacea.

In general, the pieces which compose it, are attached to the
edges of an emargination, presented by the testa underneath,
which has received the name of duccal aperture, and is
sometimes regularly quadrilateral, sometimes in the figure of
a trapezium or triangle. This aperture is not distinct, except
in the species which are provided with a calcareous testa of
greater or less solidity.

The decapod and short-tailed crustacea are provided, 1st,
with a transverse upper lip, articulated with the anterivr edge
of the buccal aperture : 2d, with a pair of mandibles, or thick,
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solid, lateral pieces, compressed, and trenchant internally,
carrying on their back, and near their point of articulation, an
appendage or palpus formed of three articulations ; these man-
dibles being placed anteriorly, and underneath all the other
even pieces: 3rd. with a thin, lamellate, and bifid tongue,
placed against the posterior basis of the mandibles: 4th. with
a first pair of jaws, membranaceous, deeply lobate, and ciliated
on their edges, without palpi, and applied on the lower face of
the mandibles : 5th. with a second pair of jaws, without palpi,
applied on the first, equally membranaceous, lobate, and cili-
ated : 6th, with a third pair of membranaceous jaws, provided
externally with a palpus, formed of a long peduncle, which
carries at its extremity a small arched stalk, setaceous and
multi-articulate : 7th, with a fourth pair of jaws, formed by a
stem rather narrow, compressed, not membranaceous, divided,
like the feet, into six articulations,and by an external flagelli-
form palpus, analogous to that of the preceding jaws, but more
distinct : 8th. with a last pair of pieces, composed like the
preceding, of two parts or stems ; the interior, crustaceous and
compressed,isdivided into six articulations,of which the second
and third are much larger than the others, and the last small ;
the exterior is in the form of a palpus similar to those of the
two pair of jaws which are situated before these last.

M. Savigny considers these three pair of external jaws as
nothing but feet, so modified as to serve for manducation, and
his opinion is founded upon this, that the palpus with which
they are provided is analogous to the threads remarked in the
anterior feet of many entomostraca, that the two external ones
are articulated like feet, properly so called, and generally com-
posed of the same number of pieces, and that at the base they
serve as a point of attachment for the gills like ordinary feet.
According to this naturalist, all the true crustacea should have
sixteen feet, and not differ among themselves, but in the
number of those feet which are thus converted into auxiliary

-

-—
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jaws. These are what are designated in our text, by the ap-
pellation, somewhat startling to the uninitiated, of jaw-feet.

In the crabs, the external jaw-feet, or third auxiliary jaws
of M. Savigny, are always very apparent. They close the
mouth above, and cover all the space comprised by the buccal
cavity. The second piece of their internal stem, the largest
of all, is pretty generally applied by its interior edge, against
the corresponding edge of the same piece, in the opposite
jaw-feet, but sometimes these pieces are separated, and leave
a triangular space between them. The third piece is smaller
and of a form sometimes square, sometimes triangular, tra-
pezoidal, or oblong, and its point, or internal edge, presents
an emargination, for the juncture of the fourth articulation,
which, itself, affords an attachment to the two last.

The second, and especially the third, articulation of the
external jaw-feet, present the most numerous modifications in
their forms, and most usually serve to characterize the genera
of the brachyurous decapods. In the long-tailed decapods,
(astacini) the mandibles and the two genuine pair of mem-
branaceous and lobate jaws, differ but littie from the same
parts in crabs. But the jaw-feet, and particularly those of
the external pair, are elongated, prismatic, and stroug. The
final articulations are nearly as thick as the second and third,
and these pieces have an incontestable analogy with the am-
bulatory feet. In pasiphaé and mysis they are visibly em-
ployed in locomotion.

The squille of the order stomapods, crustacea, very ano-
malous in their organization, are provided with a large
conical upper lip; with two very strong mandibles, denticu-
lated and palpigerous; with a tongue formed of two com-
pressed pieces, placed one on each side, and performing the
office of jaws; with a first pair of membranaceous jaws com-
posed of two pieces, and bearing, externally, a small palpi-
form appendage ; with a second pair of foliaceous jaws, trian-
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gular, formed of four pieces, and covering like a lip, but
longitudinally, all the parts of the mouth which have been
just mentioned. After these come eight pairs of appendages
or members, to which it is difficult to assign precise names,
and five of which surround the mouth. M. Savigny considers
the first two as auxiliary jaws, and the other fourteen as
feet.

The crustacea, with sessile eyes, amphipods, and isopods
in general, besides the upper lip, palpigerous mandibles, car-
tilaginous bifid tongue, and two pair of jaws with two lamina
and without palpi, have also an under lip resulting from the
union of the two jaw-feet, or auxiliary jaws. There are,
farther on, fourteen feet, properly so called. In bopyrus, the
principal parts of the mouth are indistinct, but its orifice is
covered by two anterior membranaceous pieces, a little convex,
under which are two appendages, soft, compressed, and placed
on each side, like the jaws in the other crustacea.

In the entomostraca, the limule are equally anomalous, as
the squille among the malacostraca. The pharynx is placed
in the middle of ten appendages in the form of feet or claws.
The baunches of these appendages, situated on the sides of
the aperture of the msophagus are spiny, and serve as jaws
for the trituration of the aliments. In front, are two ap-
pendages, called by M. Savigny, succedaneous mandibles,
and palpi by Baron Cuvier, also in the form of forceps, but
much smaller than the others, and annexed to the sides of a
lanceolate, flatted piece, which is composed of their haunches
united, and which M. Savigny considers as performing the
functions of an upper lip. The posterior edge of the pharynx
Presents a piece, also flatted, but bifid, and which may be re-
garded as the lower lip, formed by the union of the haunches
of a pair of feet not developed. There are no true mandibles
or antennz.

In apus the mouth more resembles that of the crustacca
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proper. There is an upper lip, two large mandibles, two pairs
of jaws, and a tongue. The caligi and some entomostraca of
the neighbouring genera, are provided with a bill or sucker,
formed of the union of two lips, and two very small mandibles,
and with many of these (cecrops) M. Latreille has recognized,
besides the bill, three pairs of jaw-feet.

Independently of the antennw, &c. the head of some crus-
tacea is provided with certain prolongations, to which different
names have been assigned. Thus, in many decapods, the por-
tion of the carapace which is sitnated between the eyes, is
more or less advanced, and takes the name of rostrum. Its
dimensions vary, and it is sometimes bifurcated, sometimes
denticulated, and sometimes spiny.

In ancaus the head of the males is provided with two large
projections, which very much resemble mandibles, but do not
perform their functions, and there are two on the head of
branchipes, resembling the mandibles of the lucanus cervus,
and intended to seize the female in the act of coupling.
Concurrently with these are two soft productions, spiral, in the
form of a proboscis, which are situated between the others,
and a little underneath. The first of these appendages are
also found with females, but are much more simple and less
voluminous, and the others do not exist.

When the anterior edge of the head is not prolonged to form
a rostrum, the interval separating the eyes assumes the name of
Jront or forehead, and sometimes that of kood (Fr. Chaperon.)
The forehead is remarkable in the crabs and other brachyurous
decapods, sometimes straight, sometimes arched, sometimes
entire, sometimes lobate, emarginated, or denticulated. It
also varies in extent.

The body, at its lower face, is pretty constantly divided
into transverse segments, but the upper is very often formed
of a single piece called festa or carapace, like the tortoises.
This vast buckler covers the body of the crabs altogethes,
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under which the abdomen is fixed. It is fastened by two
points of its middle to some appendages of the lower or sternal
pieces, which support it like pillars. All its inferior and an-
terior part is articulated with the pieces of the mouth and the
first segments of the inferior face of the body. But there is a
breach of continuity on the sides, so as to allow the water to
penetrate through two clefts into the cavities of the gills. Its
general forms and dimensions, the smoothness or inequalities
of its surface, &c. vary considerably, according to the genera.
We may remark, however, that whatever be the irregularities
of the surface of that of the crabs, the arrangement of it is
always constant, and subjected to invariable laws. The
masses which they form, or the projections which they con-
stitute, are marked by deepened lines, more or less perceptible.
M. Desmarest has given them the general name of regions ;
and, to distinguish between them, he has added to each a
peculiar designation which is indicative of the organ which it
covers. Thus we have the gastric, the genital, the cardiac,
the dranchial, and the Aepatic regions. These vary in extent
and distinctness. In the macrourous crustacea, with a very
slender and flexible testa, they are nearly obliterated.

The carapace is wanting in all the isopod and amphipod
crustacea, but we find it again in the sub-class of the ento-
mostraca. In some genera of the latter, such as daphnis,
lyncceus, cypris, &c. this buckler or mantle is large, and as-
sumes a greater degree of solidity. It has a keel on the
middle, as in apus, but here this keel becomes a sort of hinge,
the sides of the carapace change into valves analogous in their
use to those of the shells of the acephalous mollusca ; and, by
means of certain muscles which appertain to the dorsal region
of the animal, these valves can be opened or closed at plea-
sure. Here we have a decided link between the crustacea
and the testaceous mollusca.

The body of the crustacea which are provided with cara-
pace, and particularly that of the decapods, is formed under-
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neath this testa of very distinct segments, and these segments
themselves are composed of several pieces. The under part
of the body in the brachyurous decapods presents a surface
more or less extensive, which may be compared to the breast-
plate of the tortoises. Its middle is hollowed by a gutter or
furrow, more or less broad, more or less prolonged in frout,
but, in general, of a greater extent in the females than in the
males. This lower surface of the breast-plate is composed of
two orders of pieces: the first, which are medial, and much
larger than the others, are called sternal pieces; the others,
being lateral, are termed latero-sternal pieces. Between these
pieces and the lateral and inferior edges of the carapace, are
situated the feet.

Among the entomostraca, some, as apus and branchipes,
have the body annulated underneath, as well as above, and
have no traces of latero-sternal pieces, while others have no
indication of divisions whatsoever.

The name of tail or abdomen is reserved for the terminal
part of the body, which contains only the posterior part of the
intestine. The anus is at its inferior face, to which also the
branchial feet are sometimes attached. In some crustacea, it
contains the organs of generation ; and in many it is farnished
at its extremity with natatory appendages. In the decapod
crustacea, this tail is always folded under the body, and closes
the furrow or longitudinal gutter of the sternum. It forms
with this furrow a sort of box, in which the eggs are received
and lodged at the period of laying. The tail of the males is
placed entirely in this furrow.

The macrourons crustacea have received this appellation in
consequence of the extent of the tail; it is sometimes soft,
and without distinct rings, as in pagurus, sometimes very
solid and very muscular. A most remarkable circumstance is,
that the paguri betake themselves to the cavities of univalve
shells, and that the spiral form of these cavities takes away
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the symmetry of their tail, by causing it to assume the tur-
binated figure of the shell. In this case, the terminal appen-
dages of the tail are transformed into hooks, for the purpose of
fixing it in its dwelling. That of the other macrounra, always
twice as long as the body, is at first extended in the direction
of the latter, and bent underneath, at its extremity, which is
provided with five natatory laminz, simple or double, which
can be unfolded like a fan, and which, acting simultaneously,
perform the office of a fin.

The abdominal or caudal segments are provided on each
side with small appendages, which have been called false feet,
and the use of which, in the females, is to serve as points of
attachment for the eggs.

The feet of the crustacea are either proper for walking or
swimming. Their number, disposition, and more especially
their fanctions, differ considerably, for in certain cases some
of these feet are changed into organs of manducation, and in
others into respiratory organs. The feet, properly so called,
are always larger, more solid, and less variable in their forms
than the others, and especially than those called the branchial
feet.

The feet which may he considered as the normal feet of crusta-
cea are constantly formed of six pieces or articulations. Some
are designated by the name of clawos or forceps, the others are
called simple feet. Their parts are described in the text, and
the claws do not differ from the simple feet in their compo-
sition, but that their penult articulation is more swelled than
the preceding, is prolonged underneath the last in front, and
thus forms an immoveable finger; and that this last articula-
tion, corresponding in its length to this appendage, is articu-
lated above, so that it moves upon it from top to bottom, to
form the forceps. In the brachyuri the forceps are always
two in number, and belong to the anterior pair of feet,
except in the genus Pactolus, where it is the last two which
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are terminated by small claws. They are in general larger,
and more especially thicker than the feet properly so called ;
nevertheless, the latter are sometimes much the largest. In a
great number of genera they are equal in size one to the
other, but in some one is always thicker. Sometimes they are
very long and slender; sometimes very short, and almost con-
cealed. They also present considerable varieties of surface.
The proper feet vary only in length, position, and the form
of the tarsus: in general they decrease in size regularly from
the first pair, but in some genera the second and third are the
largest. In the crabs which swim well they are all larger than
in those which frequent the land, and in a direction more hori-
zontal. The land-crabs, and those which frequent shores, all
have the last articulation of their feet more robust, but little
arched, and conical. In those which swim more than they
walk, this articulation is very much depressed, ovoid, and
ciliated on its edges. In the macrouri the feet are very simi-
lar to those of the brachyuri, but in general more elongated.
Some macrouri have no claws or forceps. Besides the true
feet, these crustacea have five pair of what are called false feet
under the tail, terminated either by two plates or two threads.
The Squille have received the denomination of Stomapods,
from the disposition of the feet, or rather of the appendages
so regarded, which surround the mouth. We have already
seen, in describing the parts of the meuth, how embarrassing
it is to give a suitable designation to those appendages, which
many naturalists consider as feet, while others regard them as
dependencies of the mouth. Be this, however, as it may,
they present the same number of articulations as the ordinary
feet of the decapods. The modifications of the feet in the
other divisions are very various, but these modifications need
not be described here. The caligi, however, we may observe,
have very short feet, arched in the form of hooks, and serving,
like those of Cymathoé, to fasten on the fleshy parts of those
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fishes on which they live. The arguli have three sorts of
feet; the first two like cupping-glasses, round, and broad ;
the second with two hooks, proper for prehension, and the
others, eight in number, soft, flesby, and terminated by a fin
formed of two leaflets.

Finally, the names of branchiopods, phyllopa, &c. have been
appropriated to those entomostraca, whose feet are at once both
organs of locomotion and of respiration. Apus, limnadia, and
branchipus, which present this mode of conformation, have
often a great number of these gill-feet ; there are sixty pair at
least in apus, eleven in branchipus, and two-and-iwenty in
limnadia. They are all composed of several thin and soft
laminse, diversely configurated, articulated together, and one,
at least, of their edges furnished with numerous hairs. In
apus, the first of these feet have four articulated threads, the
two upper resembling antenns ; all the others have, under-
neath, near their base, an ovaliform, vesicular sac, and those
of the eleventh pair, support a capsule, with two valves,
which incloses the eggs.

These animals, like the insects, have their functions very
distinct, and accordingly, like them, they should occupy an
elevated rank in the series of beings. Being provided with
articulated members, they are evidently in the relation of the
locomotive faculty superior to the mollusca, and aunelides, as
well as to the radiated and infusory animals. All of them
possess a nervous system, whose first centres, and first rami-
fications are easily to be observed. They are scarcely ever
destitute of the organ of vision. In some of them the organ of
hearing has been discovered, and every thing goes to prove,
that the senses of taste and smell exist in the crustacea,
as well as in the insects, although the peculiar seats of these
senses have not yet been recognized. In these respects it is
certain that the crustacea have the priority over very many of

YOL. XIII. R
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the mollusca, over the annelides, and over all the animals which
have been placed subsequently to the articulated classes.

They have the greatest resemblance to the arachnida, since
they possess, in the same degree- of energy, the first two
animal functions of which we have just spoken. The
arachnida also exhibit ah additional relation with the crus-
tacea, namely, that which results from the presence of a
heart, or centre of circulation, communicating with the assem-
blage of vessels, destined to carry the nutritive fluid or lymph,
into the various parts of the body.

The organs of locomotion in the crustacea, consist, 1st. of
passive organs performing the functions of the skeleton, in
vertebrated animals, and principally composed of the external
skin, which is hardened and divided into segments, or por-
tions of segments more or less complicated, for the body and
limbs, but always symmetrical ; 2d. of active organs, soft and
fibrous, or muscles which are contractile by the agency of the
nervous system.

The solid pieces are articulated together, either with, or
without motion. Those which are in the first predicament,
such as the plates composing the breast-piece of crabs and
astaci, are distinct only by straight sutures. Those which
are in the second, ordinarily move, one upon the other, by
ginglymus, or a hinge-like articulation. The mobile parts of
the crustacea are those which we have already described, or
which are described in the text, such as antenns, the parts of
the mouth, the peduncles of the eyes, &c.

The muscles in the crustacea, as in the insects, are formed
of fibres not adherent to each other, not united by a cellular
tissue, and not enveloped by aponeurcses, or tendinous ex-
pansions. These muscles are numerous, and always placed
under or within the solid parts, and disposed so that each ar-
ticulation in ginglymus, has its flexor, and its extensor muscle.
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It forms no part of our plan to describe minutely the
muscles of the crustacea. The reader who is desirous of
farther information on this subject, must be referred to special
works on the anatomy of these animals, and more particularly
to the Comparative Anatomy of Cuvier. We shall simply
confine ourselves to stating that those of the feet of the
brachyuri are very powerful, and placed in sorts of lodges,
which are formed under the testa by certain vertical solid
partitions which separate the different pieces of the breast-
plate, that thase of the tail of the macrourous decapods, when
arrived at the maximum of development, are very complicated,
and form a dorsal mass, which is rather thin, and a ventral
mass very thick, both composed of three orders of well-marked
fibres, finally, that in certain small entomostraca, particular
muscles which do not exist in others are destined to fix the
animal to its shell, and (o enable it to open or shut the valves
of the latter, according to inclination.

As to the function of sensibilily, the crustacea have a
nervous system very similar to that of ingects and arachnida.
It principally consists in a brain placed in front of, and above
the intestinal tube, and in an elongated medulla, composed of
a double knotty coxd, placed at the lower face of the body,
sometimes, as in the macrourous decapods, extending through
the entire length of the body; and sometites, as in the
brachyuri, forming towards the widdle of its lower face, a
medallary circle from which the nerves issue in radiations.

“ The brain,” says M. Cuvier, in his Comparative Anatomy,
“ in the animals of .these two families, is situated at the an-
terior extremity of the body. Its mass is more broad than
long, and its superior face is divided into two rounded lobes.
The middle lobes furnish, each from the anterior edge, an optic
nerve, and which proceeds directly into the peduncle of the
eye. This nerve is divided into a multitude of threads, each
of which is carried to one of the particular eyes which form

R2
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the assemblage of the composite eyes. From the lower face
of the brain, originate four other nerves, which go to the an-
tennee, and which give out some threads to the neighbouring
parts. From its posterior edge, spring two very elongated
nervous cords, which comprehend the esophagus between
them, and unite underneath, in an enlargement or medial
ganglion, and which give out towards the middle of their
length, a thick nerve which repairs to the mandibles and to
their muscles. The ganglion inferior to the cesophagus, fur-
nishes the nerves which proceed to the jaws, and to the jaw-
feet.”

“ In the astaci, and the other macrourous decapod crus-
tacea, the two cords remain inter-approximated throughout
the entire length of the body, and form there five successive
ganglia, placed between the articulations of the five pairs of
feet. Each foot receives a nerve from the ganglion, which
corresponds to it, and this nerve penetrates as far as its
extremity. That of the claw, or forceps, is the thickest.
The medullary cords, when arrived at the tail, upite so in-
timately that it is no longer possible to distinguish them.
They form then six ganglia, of which the first five furnish
each two pairs of nerves. The last produces four, which are
distributed in radii to the scaly fins that terminate the tail.”
In the crabs all the anterior part of the nervous system is the
same, but the two @sophageal cords are united a little more
backwards than in the astaci. “ They are,” continues the
Baron, “in the middle of the thorax, and there commences
a medulla, shaped like an oval ring, grooved in the middle,
and eight times larger than the brain. From the circum-
ference of this ring spring the nerves which proceed to the
different parts. It furnishes six nerves on each side for the
jaws, and the five feet, and there is an odd one which comes
from the posterior part, and repairs to the tail. It represents,
as it were, the ordinary knotty cord ; but its ganglia, if it have
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any, are not visible. In the paguri, the nervous cord is longi-
tudinal, as in the astaci, but the ganglia of the part corres-
ponding to the tail, are less numerous. In the squille, there
are ten ganglia, without reckoning the brain. That which is
at the union of the two cords which have formed the collar,
gives out nerves to the two large claws, and to the three pairs
of feet which immediately follow them, and which in these
animals are almost ranged on a transverse line; accordingly
this ganglion is the largest of all. Each of the three follow-
ing pairs has its particular ganglion. Then follow gix in
the length of the tail, which distribute their threads to the
thick muscles of this part. The brain gives out immediately
four trunks on each side, namely, the optic, those of the an.
tennz, and the cord which forms the collar, and as the an-
tennz are placed more behind than the brain, their nerves
are directed backwards to repair to them.”

¢ In oniscus, the two cords which compose the middle part
of the nervous system, are not altogether inter-approximate.
They can be perfectly distinguished through their whole ex-
tent. There are nine ganglia, without reckoning the brain,
but the first two, and the last two, are so much approximated,
that they may be reduced to seven.”

In the entomostraca, the brain is often the only part which
is visible. 'That of apus is a small transparent globule, situ-
ated under the interval of the eyes. The medullary cord is
double, and has an enlargement at each of the numerous arti-
culations of the body ; but the whole is so slender, and so
transparent, that it is difficult to ascertain the true nature of
this organ. In daphnia, and branchipus, the brain is ap-
parent, as well as the optic nerves, of which even the divisions
can be observed.

Among the crustacea, without doubt, many degrees may be
distinguished relative to the perfection of vision. Certain of
them, as the crabs, and especially the land-crabs, appear to
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distinguish objects at a sufficiently great distance, while others
seem to possess the power of vision only for those which are
very close. Finally, some of them are absolutely destitate of
eyes altogether.

We have already seen that the eyes of these animals are of
two kinds, simple and compound. The former, which are
sometimes called stemmata, are too small to be dissected in a
satisfactory manner.

As to the compound, or complex eyes, they are better
known. We need bardly repeat that they are divided, like
those of the insects, into a number of hexagonal facettes,
slightly convex, and which form so many small particular
corne=:, whose substance is very transparent, and thicker at
the middle than at the edges. M. de Blaimville informs us
that their internal surface in the Palinuri, which we may
take as an example, is invested with a sort of black vascular
membrane, which must be considered as a true choroid. In
fact, it is evidently pierced in the middle of each little cornes,
by a small orifice, which should be analogous to the pupil.
From this orifice proceeds a small membranaceous produc-
tion, in the form of an extremely short tube, which is applied
on a corresponding nipple of a considerable, subgelatinons
translucid mass, and which is indubitably the analogue of
the crystalline, or vitreous humour. M. de Blainville has been
unable to ascertain whether this mass is divided into as many
parts as there are small tubes, by the prolongsation of their
very transparent envelope. Buthe has clearly recognized that
this mass of vitreous humour, convex on one side, and concave
on the other, is applied on a thick ganglion, or enlargement
of the extremity of the optic nerve, which ganglion appeared
to him also to present at its surface, as many small alveoli, as
there are small ocular tubes.

M. Cuvier has not found in the eyes of Astacus all the
details of organization which M. de Blainville states that he
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has observed in those of Palinurus. According to him, the
optic nerve traverses the ocular peduncle by a cylindrical
canal which occupies its axis. Arrived at the centre of the
convexity of the eye, it forms a little button, from which pro-
ceed in all directions very fine threads, meeting at some dis-
tance, the choroid membrane, which is nearly concentric to
the comea, and which envelopes this spherical tuft of the
extremity of the nerve, like & hood. All the distance between
this choroid, and the cornea, is occupied, as in the insects,
by compact whitish threads, which go perpendicularly from
one to the other, and whose extremity, which touches the
cornea, is equally invested with a black varnish. These
threads are the continuation of those produced by the button,
which terminates the optic nerve, and which have pierced the
choroid. ‘

The eyes of omiscus, gammarus, and other isopoda, or
amphipoda, have not been examined; but those of certain
entomostraca, sach as daphnia and branchipus, have. The
daphnia, in the first moment of their development, appear to
have two distinct eyes, but when they are more aged, these
two eyes are confounded into a single one. Swammerdam and
Leeuwenhoek regard as double the single eye of these animals
in the adult state, while Geoffroy, Degeer, Jurine, and Straus,
consider it as simple. “ Placed at the most anterior part of
the head,” says this last naturalist, “ this single éye is covered
by the geueral envelope, which communicates no modification
to this spot. Its form is that of a sphere, moveable on its
centre in all directions. Its surface is furnished with about
twenty crystallines (areoles, Jur.), perfectly limpid, placed at
small distances one from the other, and rising in a hemisphere
on a black ground, which forms the mass of the eye, but being
isolated, these crystallines present themselves under the form
of a pear, being in their natural situation encased by their
lesser extremity in the globe of the eye, as far as beyond
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one-half their height. Their consistence is that of the cornea
very much soflened, and they are easily crushed under a
feeble pressure. Their surface is perfectly smooth, and does
not allow us to perceive any indication of adherence. The
black part, when separated, looks like a heap of little blackish
brown grains in a filamentous substance. All this assemblage
is enveloped by a membrane, spheroidal, perfectly transparent,
applied immediately to the crystallines. The terminal gan-
glion of the optic nerve presents, like that of the decapod
crustacea, a bundle of little nerves, the number of which ap-
pears equal to that of the crystallines. These crystallines
being directed all ways, form by their union a composite eye
nearly similar to that of the insects, and appear to form, each
with the part of the globe of the eye which is related to it, a
simple eye, independent of the others. The general spheroidal
envelope may be considered as being a cornea common to
all these simple eyes.” M. Straus presumes that each of these
simple eyes is provided with a retina, or a choroid.

This same system of organs is found again in lynceus,
polyphemus and branchipus, but in these last the composite
eye is pedunculated, and its general cornea is exterior, instead
of being enclosed in the head.

The eyes of many entomostraca are moved by four muscles,
which carry them in very various directions.

Itis certain that many of the crustacea possess the sense of
hearing ; for mnoise produces an evident impression upon
them. Nevertheless, it is probable, that this sense is very
much obliterated in most of the entomostraca. It is only in
the macrouri that the organ of heariug has been discovered
with any approximation to certainty. Sitnated in the testa,
at the lower part of the first articulation of the external an-
tennz, it consists, in Astacus and Squille, of a cavity pierced
in the thickness of this testa, and enclosing a little sac or oval
vestibule, formed by a slender membrane, of a white colour,
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and filled with an aqueous fluid, into which a nerve penetrates.
Its external orifice is applied against a round, thick, white
membrane, which closes an aperture of the same form, pierced
at the posterior part by a tubercle of the crustaceous envelope,
and which is a sort of tympanum.

In the crabs, and other brachyurous crustacea, we find at
the base of the external antennea, the same cavity of the testa;
but its external projection is much less if it exist. When this
projection is found, it is altogether strong, and has no posterior
aperture provided with a membrane analogous to the tym-
panum.

The sense of smell, which seems to be very perfect in the
decapod crustacea, appears also to be sufficiently delicate in
many isopods. Its seat is not better known in these animals
than in many insects ; and from the same reasons, which
we have already noticed in treating of the last mentioned
class, it has been supposed to reside in the antennz. It
has been remarked, that the first pair of nerves proceed into
these appendages in the same manner as the first pair of
nerves in vertebrated animals is carried into those organs
which are so indubitably known to be olfactory ; the analogy of
function has therefore been inferred from analogy of position.

This question, nevertheless, remains totally unresolved, for
if the antennz be the organs of smell in the insects and crus-
tacea, where are those of the arachnida, which have no an-
tenne, and which, nevertheless, exhibit an equal perception
of odorant emanations ?

M. Dumeril, in adopting the conjecture of Baster, has en-
deavoured to demonstrate that the seat of smell in insects
should be found in the points through which. the air necessary
for respiration was introduced into the body, thatis to say,
towards the entrance of the stigmata. But where should we
place this seat in the crustacea which respire by gills?

M. Cuvier, who, in his Lessons on Comparative Anatomy,
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appears to approve the system of Baster and Dumeril respect-
ing the position of the organs of smell in insects, says nothing
particular with regard to the crustacea. M. de Blainville, in
his last work, adopts as most probable, the opinion that the
anterme are the seat of smell in all the articulated animals,
because it is in accordance with many considern\tions a priori.
He thinks that in the invertebrated animals, the apparatus of
olfaction presents this difference to what takes place in ver-
tebrated animals: that the skin, more or less modified, no
longer lines a cavity or pouch, lodged in the head ; but that
it clothes tae extremity of the appendages which may project
more or less in front of the animal, such as the antenns or
tentacula.

Of the four antennee, which exist in the crustacea, M. de
Blainville seems to think that the seat of smell resides rather
in the two intermediate, than in the two exterior.

There can be no sort of doubt that the sense of taste exists
in the crustacea, and it appears probable that its seat is
placed at the commencement of the intestinal canal, for we
find that some of the nervous threads which are furnished by
the two cords surrounding the msophagus, proceed to this
part. Nevertheless, one might also suppose it to be in the
flagelliform palpi, which are annexed to the back of the jaw-
feet, just as it was, for a long time, admitted to exist in the
maxillary and labial palpi of the insects; but these palpi of
the crustacea are by no means conformed for the perception
of savours, and are not even organs of tact. They can be con-
sidered as nothing but true appendages of locomotion, a little
modified, and which can serve at most only to direct the prey
towards the jaws.

Touch would appearto be an extremely obtuse sense in the
majority of the animals of this class. The very name of
crustacea sufficiently indicates that their skin, the ordinary
seat of this sense, is hardened, and changed into a truly salid

18
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crust. Nome of their appendages, that is to say the palpi,
the antenn, or the feet, appear to be modified for the exercise
of tact.

Nevertheless, we may, in this respect, admit of some
shades between the divers crustacea in proportion to the
greater or less solidity of their testa. Thus the brachyurous
decapods, and some of the macrouri, have their envelope ge-
nerally thicker, more calcareous, and more solid than all the
others. After them, come certain macrourous decapods, as
Palosmon, Peneus, &c. and the stomapods, whose testa is
flexible, corneous, semi-transparent; and, finally, the ento-
mostraca of the genera Apus and Branchipus, the softest of
all these animals, which have a skin so fine that in all parts
of the body it may prove a sufficiently delicate organ of tact.
The male branchipoda have at the head two soft organs capa-
ble of being rolled into a spiral form, like a sort of proboscis,
and which may possibly be endued with a great degree of
sensibility. .

At a certain period of the year, indeed, crustacea, even
the hardest, lose their old envelope, and are clothed with a
new testa, extremely thin and very flexible. Then their sen-
sibility is very great, and for fear of being wounded by the
contact of external bodies, they remain concealed in the
hollows of the rocks, until their new skin has acqnired a
sufficient consistence to protect them against accidents of
this kind.

The skin of the crustacea is composed of many superposed
layers, as has been ascertained by M. de Blainville, In
Palinurus, we may distinguish, 1st. a first internal stratum,
more fibrous than the others, translucid, evidently living, and
forming the interior lamina of the parts which do not become
crustaceous ; 2d. a second stratum, more cartilaginous, of an
opaline colour, a little thicker, and still appertaining to the

-
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membranaceous parts; 3d. a third stratum, still thicker, of a
less compact texture, in which the calecareous molecules are
deposited, which give solidity to the testa ; 4th. a last stratum,
altogether external, composed of colouring matter, or pigmen-
tum, and an epidermic layer.

The name of moulting has been given to the renovation of
the testa in crustacea. These moultings are more or less fre-
quent according to the age of the animals, and the more or
less rapid degrees in which their growth is developed.

In the decapod crustacea, the moulting takes place every
year, towards the middle of the spring. Reaumur has studied
that of the river crawfish, or astaci, and to him we are in-
debted for every thing we know concerning the mode in
which this operation takes place. When these crustacea are
desirous of changing skin, they rub their feet one against the
other, and put themselves into very considerable motion.
They afterwards swell out their body in a very sensible degree,
and the first segment of the tail appears more separated than
usual from the posterior edge of the carapace. The membrane
which unites them breaks, and the body, with its new skin,
appears. After a short term of repose, they begin to agitate
themselves afresh, inflate and raise themselves more than they
did at first; the carapace rises, is detached, and remains ad-
herent in no place except towards the mouth. Soon after, the
eyes are disengaged from their old skin, which remains fixed
to the former testa, then the antennse, as well as the parts of
the mouth, and finally the carapace, are almost totally sepa-
rated. At last, after divers reiterated movements, the astaci
strip their claws and feet in an indeterminate order. Then
they quit their carapace altogether, and suddenly extending
their tail, they disengage themselves entirely from their old
envelope.

After the moulting, the astaci are very soft, and remain in a
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state of exhaustion which lasts many days, until the most ex-
ternal part of the dermis is filled with calcareous molecules,
which re-establish its solidity.

In the entomostraca, whose growth is much more rapid than
that of the crustacea properly so called, and in which the
daration of life is extremely short, the moultings succeed each
other quickly. Thus, M. de Jurine, who observed the daphnia
from the moment of their birth to that of their first ovideposi-
tion, counted, in an interval of seventeen days, eight moultings,
which took place pretty nearly within two days’ interval of
each other. He did not pursue his observations on those
changes of skin beyond this point, as they succeed each other
in the same manner in summer up to the death of the animal.
In winter the moultings are very much retarded, and it is not
uncommon for eight or ten days to elapse between them.

In cypris, apus, branchipus, lynceus, limnadia, and poly-
phemus, the moultings are also very frequent.

In all the crustacea and entomostraca, it is remarked that
the old skin is composed of all the principal or accessory parts
which belong to the animal, and that often each spine or each
hair there is hollow, and covers another spine or another bair.
The chemical analysis of the old testa demonstrates that it is
formed of carbonate and phosphate of lime, united to gelatine
in various proportions, which are generally in relation to the
solidity of the testa.

We proceed to a few observations on the function of Nu-
TRITION in the crustacea. Most of these animals feed upon
solid substances, and generally on animal matters more or
less in a state of decomposition. There are, however, some
among them that live on fluids, which they suck from the ani-
mals to which they are parasitically attached.

The former are all provided with a mouth more or less com-
plicated, and composite, as we have already seen, and fur-
pished with a variable number of organs for mastication or
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trituration. The latter have those parts combined, so as to
form a sort of sucker or siphon. But as the buccal organs
have been already described with some detail both here and
in the text, we shall confine ourselves now to those of nutri-
tion, properly speaking.

The intestinal canal of the crustacea is generally short and
straight, and often in the course of its passage preseuts a re-
markable dilatation, which is the stomach ; but sometimes the
stomach is apparent only by a very slight enlargement of this
canal. The cesophagus is short.

The stomach, as we have said, varies : that of the decapods,
both brachyurous and macrourous, placed above, and a little
in front of the mouth, occupies a very considerable space un-
der the anterior portion of the carapace. It is very capacious,
membranaceous, and its parietes are supported by complicated
cartilaginous arches, which keep them apart, even when the
stomach contains no food. Tts figure is that of a trapezium,
the angles of which are rounded in the form of lobes, and of
which the two largest are anterior. In the middle of the
upper paries, we are told by M. Curvier, that there is a trans-
verse cartilaginous ridge, which has within a first tooth, or
oblong osseous plate, fixed to its external face, directed
towards the pylorus, and terminating behind in a tubercle.
On their posterior extremity is articulated a second ridge,
directed backwards, bifurcated like a Y, and on each of the
lateral branches of this another is articulated, which returns
in front and externally, to arrive at the lateral extremity of the
first ridge. It is on these two lateral ridges that the largest
pyloric teeth are inserted : they are solid, oblong, and have a
flat crown farrowed crosswise, and its inequalities and furrows
vary according to the species. From the point of union of
the transverse and lateral ridge on each side proceeds another
lateral ridge, which goes lower than the first, and bears at its
extremity a lateral tooth smaller than the preceding, placed a
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little in front of and below its anterior extremity, and bristling
with three or four small sharp and curved points. These two
small teeth, according to the Baron, take hold of the food
which comes from the mouth, and carry it between the two
large teeth with flat crowns, which grind it between them and
against the first plate which we have mentioned. Near the
Pylorus, a fleshy and oval projection is found behind the large
teeth, in the interval which separates them; and the pylorus
itself is divided into two semi-canals by a middle ridge. The
stomach has its peculiar muscles, and also extrinsic muscles,
which are attached to the parts in the neighbourhood of the
thorax, and which serve, with the first, to move the apparatus
of five teeth that furnish the pylorus.

When the astaci, or crawfish, are ready to moult, we find,
applied within the stomach, and on each side, a calcareous,
round, flatted, white stome, with concentric strata. These
stones appear destined to furnish the matter, or a part of the
calcarecus matter, of the new testa; for they diminish in size
from the day after the moulting, and become totally dissolved
in proportion as the new envelope acquires consistence.
There is reason to believe that these bodies, which are vulgarly
designated under the name of crabs’-eyes, and to which cer-
tain imaginary properties have been attributed, are found in
all the crustacea properly so called, and especially in those
which possess a very solid testa.

In the squillz the stomach is small : its form is that of a
triangular prism, membranaceous, and furnished on each side
of its posterior extremity with a range of small pointed teeth.
The onisci have the anterior part of their canal merely a little
more bulky than the rest, and this increase of volume repre-
sents the stomach.

In Daphnia, the portion of the intestinal canal to which the
name of stomach may be given, is in like manner merely larger
than the rest of the tube. Its pylorus is not distinct, and the
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cardia alone is very apparent by the difference of volume in
the cesophagus. Two blind vessels, rather short and thick,
which lead to the stomach, have been considered by some
naturalists as ceca, and by others as replacing the liver.

From the end of the stomach, the intestinal canal proceeds
pretty directly to the anus. Its diameter is then nearly equal
throughout, and sometimes very inconsiderable. Sometimes,
towards the middle, it presents a sort of swelling within,
which is a strong valvule, and from it proceeds a very long
ceecum, as in the decapods. Sometimes, as in the entomo-
straca, there is no trace of these parts. Finally, its termina-
tion is always situated on the lower face of the last segment
of the tail or abdomen.

The liver in the crabs, astaci, and other decapod crustacea,
is a very voluminous organ, especially at certain periods of the
year. It is situated at the lower face of the body, that is to
say, underneath the stomach, heart, and preparatory organs of
generation ; and in the paguri it fills up more than the entire
base of the tail. Its general form is indeterminate, for it is not
comprised in a proper membranaceous envelope, such as the
conglomerate glands of vertebrated animals possess. It is
composed of an innumerable multitude of small secretory sacs,
intermingled together, of a yellow colour, whose parietes ap-
pear spongy, and which contain a brown and bitter humour,
which is the bile. Their communication with the intestinal
canal by hepatic ducts has not been yet pointed out; but
there is reason to believe that it exists not far from the sto-
mach, if it be not in the stomach itself.

In the Squille, the liver, solid, and very similar to a con-
glomerate gland, is divided into lobes, and these lobes are
ranged on the two sides of the whole length of the intestinal
canal. In the limulw, the liver pours the bile into the intes-
tine, through two canals on each side. In oniscus we merely
remark, close by the msophagus, four voluminous and blind
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vessels, floating, undulated, of a yellow colour, altogether
similar to the vessels considered as hepatic in the insects.

Finally, in the entomostraca, we can admit as organs ana-
logous to the liver, only the two small vessels which lead to
the anterior part of the stomach in daphnis.

We are not acquainted with any organ analogous to the
pancreas in crustacea. It nevertheless is possible that this
viscus may be replaced by the ccecum, of which we have
spoken above, which admits no aliments in digestion into its
interior, and which may be a gland intended to pour a pecu-
liar fluid into the intestinal canal.

There is no peritoneum ; the stomach, as we have seen, is
supported by particular muscles. But the intestinal canal is
supported only by the vessels, and by the compression of the
surrounding parts.

The heart, in the decapod crustacea, is placed pretty nearly
towards the middle of the body properly so called, in the rear
of the stomach, and of a portion of the preparatory organs of
generation, and between the gills. It is lodged in a sort of
cavity, surrounded by solid partitions, to which are attached
the muscles of the base of the feet, the assemblage of which
forms two sorts of buttresses on each side, which sustain
the upper part of the testa in the points where we see ex-
ternally two small longitudinal impressions upon it. Its
form is oval, a little depressed, its colour is whitish, and its
parietes, which are semi-transparent, are yet tolerably thick.
Its movements of dilatation and contraction are very apparent,
and in general rather slow. It has no auricles, and no val-
vules are found in its interior.

This heart, by its contractions, distributes the lymph to the
gills, by the assistance of as many vessels as there are packets
of branchial plates, and these vessels all proceed from one or
two principal trunks. The lymph which has received the
influence of respiration, issues from the gills through an equal
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number of vessels, which proceed to unite in a ventral canal,
situated underneath the intestine, and this canal distributes it
to the entire body, from whence it returns to the heart, through
a thick vena cava.

Thus the circulation is double, as the heart must be con-
sidered as the pulmonary ventricle, and the ventral canal as
_ the aortic ventricle.

In the squillee, the heart is elongated into a thick fibrous
vessel, passing along the back and the upper part of the tail.

That of the small entomostraca, such as daphnis, lynceus,
limnadia, is small, globular, situated near the back, above the
intestinal canal, and its contractions are very perceptible.

In the limule it is a thick vessel, furnished within with
fleshy columns, running along the back, and giving out, like
that of the squille, branches from both its sides.

Finally, in branchipes, we see from the head as far as the
last articulation but one of the tail, a brilliant organ, perfectly
diaphanous, which is composed of a series of utricles or little
cells, corresponding in number to that of the rings of the body
(eighteen or nineteen), which contract and dilate successively
with considerable quickness, with movements which may be
compared to those of the systole and diastole. This organ is
very analogous to the dorsal vessel in insects.

Respiration i8 a very active function in the crustacea. The
respiratory organs are voluminous, and of two kinds, gills or
branchial lamine, and kinds of air sacs.

The gills are sometimes concealed, sometimes visible; they
are frequently situated on the sides of the body, but often also
on the posterior extremity of its inferior face. They are
almost always annexed to the base of the ambulatory feet, or
to that of the most exterior parts of the mouth ; but also, in
many cases, they of themselves alone constitute feet, which
serve at the same time for locomotion and for respiration.

In the brachyurous decapod crustacea, they are placed at
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the root of the feet, under the lateral and inferior jut of the
carapace. They repose upon two solid, oblique tables, of the
interior of the body, which serve to close the lodges above,
where the first muscles of the feet are fixed. The water can
penetrate to them through a cleft which is behind this edge of
the carapace, and issue out through an anterior aperture situ-
ated near the mouth. In one genus, that of Dorippus, this
anterior aperture, pierced in the body itself of the carapace, is
very remarkable : their gills have each the form of a triangular
pyramid, elongated, attached only by its base, and with the
point directed upwards and inwards. They are composed of
a stem of a cartilaginous mature, supporting numerous soft
and membranaceous lamine, separated into two longitudinal
masses by a medial furrow, and piled one upon another, per-
pendicularly to the axis of the stem which sustains them. In
the furrow are found two thick vessels, one venous, the other
arterial, which distribute their branches ad infinstum over the
surface of the membranaceous and double lamine of the gills,
so that the lymph there receives the impression of the respi-
rable air mixed in the water.

These gills are seven in number on each side, five depend-
ing on the feet properly so called, and two on the first and se-
cond jaw-feet. They are continually rubbed by two long thin
cartilaginous and flexible lamine, attached near the base of the
jaws, one above, the other underneath these organs; and the
fanction of which appears to be, as M. Cuavier presumes, to
express the water, which has served for respiration, from the
intervals of the leaflets of the gills, so as to allow fresh supplies
to enter.

The gills of the decapod macrourous crustacea differ from
those of the brachyuri, in that the leaflets or respiratory
lamine are replaced by cylindrical filaments, disposed in tufts,
which have each a vein and an artery. They are also much
more numerous, being twenty-two on each side, divided into

s 2
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five principal groups, of four each, corresponding to the base
of the first four feet, and of the external jaw-feet. Moreover,
one isolated branch is placed altogether in front, and fixed to
the second jaw-foot, while another equally isolated corresponds
to the last or fifth foot. These gills are compressed by
elongated, cartilaginous lamins, mobile, and attached one to
the basis of each foot, for the purpose of expressing the water.
These laminse separate the groups of gills, and in each group
there is one of these gills, the most external, which is fixed to
the basis of the lamina, and like it, moveable; the others, be-
ing adhberent to the body itself, have no proper movement.
Two similar laminee, without gills at their base, are attached
to the most anterior jaw-feet, and to the last jaw properly
so called.

The testa of the crustacea also presents an anterior aper-
ture below its edge and on each side of the mouth, for the
issue of the water.

In the Squille the gills are visible, and can serve for loco-
motion : they are situated under the body and behind, to the
number of five pairs, annexed to some short fins, divided into
two lobes, and formed of membranaceous lamina, ciliated on
their edges. It is at the root of the exteral lobe of these fins,
and at its internal edge, that the gill, which is very compli-
cated, and which at first sight resembles a thick pencil, is at-
tached. M. Cuvier, who was the first to observe this organ,
describes it thus : “ The gill is at first formed of a conical pe-
duncle, composed of two vessels. There proceeds from it a
range of cylindrical tubes, which go on diminishing from the
base of this peduncle to its point, similar to the arrangement
of the pipes of an organ. Each of these is curved, and forms
a long conical and flexible tail, which itself bears a very nu-
merous range of long floating filaments, like lashes. Each
filament contains two vessels, each tail and each tube two
likewise, as does the general peduncle.
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The amphipod crustacea (Gammarus) are provided with
vesicular appendages, placed at the interior base of the feet,
with the exception of those of the anterior pair, and which
have been considered as gills. Among the isopods, some,
such as Leptomera (which is placed by M. Latreille in his
fourth order, Lemodipoda) and some others, have, as apparent
or presumed, respiratory organs, only some very soft vesicular
bodies, sometimes six in number, and situated at each side,
on the second, third, and fourth segments, at the external base
of the feet, which are attached there ; sometimes there are but
four of them, which are annexed to as many true or false
feet of the second and third segment, or to their place, if
these segments are absolutely destitute of locomotive organs.
Others, such as typhis, &c. have gills under the tail, always
naked, and in the form of stems, more or less complicated.
Others, in fine, such as Cymothoé, Asellus, Oniscus, &c. have
gills under the tail, either free, and in the form of vascular
scales or membranaceous pouches, sometimes naked, some-
times covered by plates ; or enclosed in scales. Among these
last are those crustacea which can only respire the atmosphe-
ric air directly, and not through the watery medium,

The sub-class of entomostraca presents very numerous vari-
ations in the respiratory organs. The limule have, under the
second part of their testa, five large transverse lamine or jaw-
feet united at their base, and bearing at their posterior face a
great number of fine leaflets, piled up, which are the- gills.
Similar lamin® are remarked under the second parf uit.:
body of the caligi, and probably likewise cover some bran-
chial ledflets. In daphbnis, the ten feet are composed of many
shortened articulations, and the last eight are provided, among
these articulations, with a membranaceous lamina, ciliated on
its edges, and which serves for respiration. It was for a long
time believed, that in Cypris the organs of this function were
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the threads which terminate the antenna and feet; but M.
Straus has proved that they are in the form of pectinated
lamine, annexed to the base of the two pairs of jaws. Finally,
in apus, branchipes, and limnadia, they consist, in many
species, of membranaceous leaflets, the assemblage of which
composes the natatory feet of these animals. The name of
branchiopods, which has been particularly applied to them, is
derived from the alliance which has been remarked between
the organs of motion and the organs of respiration.

The function of generation in most crustacea is well known,
as is also the distinction of the sexes; but in some of them,
naturalists have been as yet unable to distinguish the male sex.
All the individuals among these last lay eggs, from which
animals similar to themselves proceed, apparently without
any previous sexual intercourse.

The decapods, stomapods, isopods, and amphipods, are
thosein which the sexes are well known, and in which, in con-
sequence of their size, the organs have been better studied.

In the crabs, astaci, and the crustacea of the two familiesin
which these animals are ranged, the exterior organs of gene-
ration are very distinguishable; and in the interior of the body
the preparatory organs of this fanction are easily discovered.
These last are visible when the carapace is raised up on the
sides and in front of the heart, and they are more especially
apparent at the period of coupling or that of laying. The
sexual organs are double.

Certain individuals of the genus squillee, presumed to be
males, have near the internal origin of each of their last am-
bulatory feet, a small, crustaceous, filiform appendage, arched
and not articulated, which is presumed to be a dependence of
the sexual organ of the male.

The amphipods, whose organs of generation are not well
known, couple after the manner of insects. Some isopods, in
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which the sexual organs of the male have been observed, have
them double, and placed under the first leaflets of the tail,
where they are indicated by threads and hooks.

The entomostraca are the only animals of this class, among
which some are found whose sexes are not distinct. Never-
theless, they are still separate in the limul®, for a considera-
ble portion of the testa of these animals is filled in some of
them by ovaries, and in othets by organs which may be com-
pared to the vasa deferentia, &c. of crabs and astaci.

The caligi have at the posterior part of their body two cylin-
drical threads, more or less long, divided into a multitude of
small articulations, and which have been considered as exter-
nal ovaries (but sometimes also as respiratory organs.) The
branchipes have the sexes separate, and the males are easily
distinguished from the females, by the claws in the form of
forceps, and the prehensile tentacula with which their head is
furnished.

All the individuals of the genus apus are conformed in a
similar manner, and appear to be females, if they are not
hermaphrodites. They have never been observed to couple.
All have on each of the feet of the eleventh pair a capsule with
two valves, enclosing the eggs, which are of a fine red. The
limnadis appear to exhibit the same mode of generation.

In the genus daphnis there are both females and males ; bat
the latter are infinitely more rare, and appear to exist like the
males of the aphides, only at a certain period of the year. A
single act of sexual intercourse suffices in these entomostraca,
as in the aphides, to beget and impregnate seven or eight
generations of females, which are developed in succession.
The organ of generation in the female consists of two ovaries,
whose form is that of vessels, and which extend on each side
of the abdomen, from the first segment to the sixth, where
they open separately on the back of the animal into an empty
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space left by the valves of the shell, which has been consi-
dered as a matrix, and the fanction of which is to preserve the
eggs after the laying, until the entire development of the
young. The male organs are not known. The males, how-
ever, are sufficiently distinguished by their large antenue,
and generation appears to take place something after the
manner of that of the batracian reptiles.

The males of cypris are not known : all those which M.
Straus submitted to the microscope were females. Their
ovaries are very considerable, in the form of two thick, simple,
conical vessels, terminating in a cul-de-sac, at their extremity,
placed externally on the sides of the posterior part of the
body, and opening one at the side of the other in the anterior
part of the abdomen, where they communicate with the canal
formed by the tail. In the present state of our knowledge, it
is impossible to affirm whether these animals are hermaphro-
dites, and necessitated to a reciprocal fecundation, or whether
the males are only to be found at a certain period of the year.
If, however, these animals be hermaphrodites, M. Straus is
of opinion that we might consider in them, as male prepara-
tory organs, two very short blind vessels, filled with a gelatin-
ous substance, and which are situated above the mandibles;
but, on the other hand, these same vessels might be taken for
salivary glands, if they communicated with the esophagus, as
M. Straus suspects.

Finally, in cyclops, the sexes are separate; and we see at
the time of laying, in the females, two vesicular sacs, or ex-
ternal ovaries, situated at the base of the tail, and which are
in all respects analogous to that which is found, but single, in
the females of branchipes. In the interior of the body, on
each side of the intestinal canal, is an ovary, in the form of a
vessel, similar to those of daphnis, and which communicates
with the external ovaries. In the males, the second ring of
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the tail bears underneath two oval bodies, sufficiently distant
from each other, and which appear to give rise to two small
organs, which the elder M. Jurine presumes to be those of
generation. Each of them is composed of three rings, which
diminish in size. The second furnishes two or three threads;
and the third is terminated in a point.

With respect to the products of generation, the crustacea
are either oviparous or ovo-viviparous. The eggs which they
lay have a corneous envelope, solid, and usually transparent,
through which the gum may sometimes be perceived. These
eggs, developed in a liquid conduit, which in its bottom part
receives the name of ovary, and in its most external portion
that of oviduct, are small, often very numerous, of a spherical
or oval form, and present, according to the species, very vari-
ous colours.

After they issne from the body, they are usually carried for
a longer or a shorter time by the females, sometimes under
the tail, attached by filaments, resembling, from the desicca-
tion of the viscous matter which invests them, two peculiar ap-
pendages, which have received the name of false feet, as is the
case with crabs and astaci; sometimes between leaflets, at the
base of which the gills are fixed, as in certain isopods;
and sometimes, in fine, in an exterior membranaceous en-
velope, forming an ovary or external matrix, as in cyclops
and branchipes, or in a dorsal cavity, as in daphnis and
lynceus.

In certain genera they disclose the young while yet con-
tained in the body of the animal, orin the dorsal cavity which
we have just mentioned, as is remarked in Argulus and Daph-
nis, which, in consequence of this phenomenon, are distin-
guished from the other crustacea, as being ovo-viviparous.

The little ones which issue from the eggs are, in the
generality of the crustacea, altogether similar to their parents;
yet sometimes they differ so much from them, that they have
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at first been considered to belong to particular genera, as has
been observed in the case of cyclops, whose young, at differ-
ent ages, have been named anyone and nauplia, and also in
argulus and branchipes.

These eggs, in one and the same species, are sometimes of
two sorts, according to the seasons. Thus the ordinary eggs
of daphnis are abundant and naked, while those which are to
pass the winter at the bottom of the mud are expelled, only
two in number, each enclosed in a capsule, with a double en-
velope, and surrounded, moreover, with the membranaceous
lining of the dorsal cavity, where they were first deposited.
The parietes of this cavity are then thickened and become
opake; and it has appeared to some observers to be affected
with a peculiar malady, to which they have given the name of
ephipptum.

The development of the eggs is more or less prompt, ac-
cording to the duration of the life of the species to which they
appertain, and the rapidity of their propagation. We have
just seen, that in certain genera they are disclosed in the body
of the mother. In others, they appear to grow thicker after
being laid, before they give birth to the young, and remain in
this state many days. There are some, in fine, such as those
of apus, which seem capable of being preserved dry for many
years, without the gaum which they enclose undergoing any
alteration ; for, without this supposition, it would be impos-
sible, unless we had recourse to the theory of spontaneous
generation, to explain the sudden appearance, and in myriads,
after heavy rains, of those aquatic flabby crustacea, which are
destitute of all means of transportation, in places where, in
the memory of man, they have never been remarked before.

One of the most remarkable characteristics of the crustacea
is the reproduction of the lost members. The astaci and
crabs are subject to lose their feet, which are detached with
the greatest facility in the joints of the articulations. A little



ON CRUSTACEA. 267

after a member is plucked away, a reddish pellicle is formed
upon the flesh, which is left exposed. Some days later, this
pellicle assumes a surface a little convex, it is elongated, be-
comes conical, still increases in size, and being cleft, leaves to
view a soft body, which is composed exactly of the parts
which are wanting to the member, but smaller in proportion
than those which remain. These new parts soon acquire
consistence; but it is not until after many moultings that
they acquire the volume of the old ones. It has been re-
marked, that this reproduction does not take place when the
member is broken between two articulations ; and it has even
been observed, that when this is the case, the crustaeea them-
selves tear out the remaining stump, so as to have the rupture
in the joint, where the new part can then be formed.

The animals of this class compose but a limited assemblage
of species, but the individuals referrible to each of these species
are very numerous. They are met with in all latitudes, but
more abundantly, however, in warm and temperate climates
than in the frigid zone; and their species are not indifferently
proper to all countries. Thus the amphipod and isopod crus-
tacea seem to be more peculiarly the inhabitants of the
colder regions of the globe, while the decapods are more com-
mon between the tropies. In the medial zones we observe a
mean proportion of the species of these different orders.

Certain genera, such as the ocypods, gecarcinus, gelasimus,
uca, hippa, limulus, grapsus, &c. are found in more southern
latitudes than the others, pretty nearly under the same paral-
lels, on the American, Asiatic, and African shores ; others, on
the contrary, such as the crabs proper, portunus, and inachus,
occupy more space, and are extended even to the polar cir-
cles. ,

As to the small entomostraca, they have as yet been ob-
served only in temperate countries; but there is reason to



268 SUPPLEMENT

believe that, from the degree of temperature necessary to their
existence, they abound in the fresh waters of warmer cli-
mates ; while, on the contrary, they are very rare, if even they
exist at all, in the very northern regions.

The local habitations of the crustacea, considered generally,
are very various: the most numerous of these animals are
aquatic and marine, and some few genera, such as oniscus,
armadillo, &c. are alone truly terrestrial. Certain brachyur-
ous decapods penetrate very far into the land, but are forced
to re-enter the sea at the period of coupling and laying.
Some others, such as thelphusa, though they have forms very
analogous to those of the marine crabs, do not quit the fresh
water, and all the entomostraca, except limulus, caligus, and
some animals approximating to the last, are also inhabitants
of fresh water only.

Among the marine species, the majority do not quit the
shores, while others live in the high seas, and have nothing to
repose on but those floating banks of sea-weed so abundant
between the tropics. Moreover, the littoral crustacea do not
all sojourn in similar localities: some, as dorippus, and certain
inachi, reside at depths of from two to four hundred feet, while
others continually sport on the surface of the waters, and pass
one half of their existence on the shore, which is continually
washed by the waves. Many species are met with only in
rocky situations, abounding in madrepores, and of difficult
access; while others seek the bottom of the fine and shifting
sand, into which they sink themselves.

Among those which come to land and make a tolerably long
sojourn there, many brachyurous crustacea (the ocypods)
excavate tolerably deep burrows, at the entrance of which
they usually remain on guard. Some (the ranini) are said

“even to climb on elevated places, and often to mount on the
roofs of the Indian cabins
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The onisci, aselli, and ligis, are fond of humidity and shade,
and most generally fix themselves under stones or in the
breaches of rocks.

The macrourous decapods, such as craw-fish, lobsters,
palinurus, pal®mon, or carides, as well as the entomostraca,
are the only crustacea which never come to land.

We may observe, that most of the animals of this class walk
as well as swim, their feet being adapted to both these modes
of motion.

The brachyurous decapods are evidently the crustacea most
eminently adapted for walking. In such of them as run best,
the eight posterior feet alone are employed, and they are all
terminated by strong and pointed claws. They walk with the
same facility forward and backward, on one side or the other,
or in all oblique directions possible; they are seen to climb
very inclined planes, and even a perpendicular surface, with
the greatest celerity, providing that these planes be not alto-
gether smooth. Many, such as the ocypods and gecarcini,
are famous for the rapidity of their course, which is so great,
that we are assured that a man would be unable to overtake
them.

Many brachyurous decapods walk much less than others,
and are more decidedly aquatic. These, provided with mem-
bers, whose articulations, flatted and ciliated on the edges, are
transformed into true oars, can execute in the water all the
movements which the others perform on land, and in direc-
tions equally varied. Such are the portuni, the podaph-
thalmi, &c.

As for the macrouri, such as astacus and palemon, if their
feet serve for walking, it is only at the bottom of the water.
Their swimming, which is usually backward, is performed by
the motions of their strong tail, whose extremity, folded under-
neath, is widened by lamin, which can be separated like a
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fan. Some, such as crangon, when swimming, have the back
underneath, and the belly apwards.

Many amphipods swim by means of the contractions of their
tail, aided by the movements of their feet, and some are forced,
in consequence of the extreme compression of their body, and
the very strong curvature of the tail, to remain continually
couched on one side.

Although the squille possess feet adapted for motion, they
appear to make no more use of them than the macrourous
crustacea do of their’s, and their natation appears to be effec-
tuated principally by the assistance of the ten branchial feet,
which are placed under a tail less robust and less curved than
that of the macrouri, but equally terminated by flabelliform
natatory lamine.

In the sub-class of the entomostraca, all the animals which
have numerous soft feet, and furnished with gills, as apus,
limnadia, and branchipes, advance only by the action of these
limbs, whose motions are soft and undulating. Daphnis and
lynceus appear to jump in the water, which has caused the
first to be sometimes termed aguatic fleas, because their swim-
ming takes place by violent movements of their ramous an-
tenne, which are frequently repeated, leaving but few inter-
vals of complete repose. In cypris, it is the feet, and espe-
cially the hinder feet, by which the animal advances.

Among the amphipods, some can leap with considerable
vigour when they are on land, making use of their tail, folded
underneath, as a spring.

The instinct, or mental faculty, of the crustacea in general,
when compared with that of other classes, especially the
insects, appears to be but very moderately developed. The
orabs and their allied genera, seem to possess it in & higher
degree than the rest. Those animals, in fact, exhibit great cun-
ning, especially in avoiding their enemies: they are then ob-
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served to run along the ground with great rapidity, choosing
for a retreat the places most difficult of access to their pur-
suers. Many among them, whose carapace is particularly
tender, such as the pinnotheres, make their habitual residence
in the valves of certain mollusca, such as the muscles and
pinna marina; and others, which have a soft and vulnerable
abdomen, place it in the cavities of deserted univalve shells,
or in the hollows of rocks, so as to preserve it. These change
their dwelling at certain periods as their body grows, and
make choice of a more commodious retreat. Some macrourous
crustacea (the thalassini) sink themselves into the sand or mud
to escape from their enemies.

The cymothoés and isopods approximating to them, the
caligi and bopyri, which live as parasites on the bodies of the
crustaces, of fishes, or even under the testa of other crustacea,
possess an instinctive quality which causes them to distin-
guish the beings on which they can fix, and the parts of those
beings where they ought to place themselves in preference,
for the purpose of finding the nutriment which is suitable to
them.

The land-crabs have a constant habit of uniting, at a cer-
tain period of the year, in vast numbers, and of walking, by
the most direct course, towards the sea, over almost every ob-
stacle which may occur in their passage. After the deposi-
tion of their eggs, they re-assemble and return to their former
abode.

Some species of different orders always live in numerous
societies, and we may more particularly mention crangon,
talitrus, and most of the small entomostraca, especially daph-
nis, whose colour sometimes gives to the water a tolerably
deep red tint.

The crabs are courageous, and when their retreat is cut off,
they advance their claws fiercely, and endeavour to pinch
with their fingers, which they do very strongly, in proportion

13
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to their size. Some of them, closing these fingers with force
and rapidity, produce a considerable noise.

The crustacea in geuneral, as we have already remarked,
live on animal matters, especially on such as are in a state of
decomposition. 'The crabs, craw-fish, and prawns, come
from all quarters to the dead bodies which float upon the
water, or which are cast out by the sea upon the shore; and
there is every reason to suspect that they are brought thither
by the sense of smell.

It also appears that certain isopods live on the substance of
tke gelatinous animals, which compose the sponges; at least
it is always on these marine bodies that some of them are to
be found in very large numbers. Some others, such as the
aselli, &c. are accused of destroying the nets of the fishermen,
by gnawing the ligneous fibres of the cordages with which
they are formed. The onisci, or wood-lice, live, as is well
known, on rotten vegetable substances.

Finally, there is no doubt that the smallest entomostraca
eat, along with the little animalculee which abound in fresh
waters, the remains of vegetables equally microscopie, for
their alimentary canal, visible at the middle of their body in
consequence of its transparence, is often of a fine green
colour.

Among the carnivorous crustacea, there are some which
seek a living prey, and fight to procure it. Tn these combats
they often lose their forceps, but they shoot out again after a
little time.

Those of the crustacea whose sexes are separate, never
exhibit unions by pairs, which are observed in animals of the
first two classes, namely, the mammifera and birds, and which
are also to be found again among the insects. In general
there is no relation between the sexes but at the period of
reproduction,

The females, as we have said, preserve their eggs, after
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deposition, for a greater or less time. In some they are fixed
to the false feet by means of filaments, which result from the
solidification of the mucus that surrounded them at the
moment of their issuing forth ; in others, they are placed in
external membranaceous sacs, or in a dorsal cavity.

In most species of crustacea, when the little ones are dis-
closed, they remain some days near the mother, and place
themselves under her tail, as has been observed in some crabs,
and in the river craw-fish, or between the leaflets of the gills,
as has been remarked in regard to the onisci.

Most crustacea are used hy us as food. The larger and
middle sized species, of which the individuals are numerous,
are those which are in most request. Their flesh is nourish-
ing, but difficalt of digestion, and much of it cannot be eaten
with impunity.

The decapod crustacea are the only animals of this class
which are eaten in Europe. Among the brachyuri, the most
esteemed are cancer pagurus, cancer puber, and the maia
squinado. As to the C. manas, it is not so much in request,
and its most frequent use is as a bait to catch fish and other
crustacea. Among the macrouri, the palinurus and the lobster
hold the first rank in consequence of their size, and then come
palemon peneus, many species of nika, the river craw-fish,
and crangon. These last, which are eaten very much, though
more on the continent than in England, are also employed as
bait.

Many of these crustacea, such as peneus and Palemon, are
salted in some parts of the coast of the Mediterranean, and
sent into the East, where the Greeks make an abundant use
of them, especially in the season of Lent.

Formerly the trade in the stones which are found in the
stomach of craw-fish, vulgarly called crabs’ eyes, was suf-
ficiently productive, when these bodies were made use of in
mediciue as absorbents, and it was particularly from Hungary,
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where these crustacea are very common, that they were
derived.

It is more especially to the decapods that the name of crus-
tacea has been given. Of all the animals of this class, the
decapods are the most remarkable for their size, the complica-
tion of their organs, the solidity of their tegnments, and their
longevity. They all possess a very carnivorous instinct. Some
travellers do, nevertheless, inform us, that certain species feed
on fruits; but this appears to be doubtful. Some pass a very
considerable portion of their lives out of the water, and repair
thither only at the period of their amours, and for the purpose
of laying their eggs. They go in very numerous bands, always
pursiing the shortest and straightest direction, without em-
barrassing themselves with any obstaclesin the way, and they
return in the same manner, after having fulfilled the decrees
of nature. The others scarcely ever, or at all events, but for
a very short time, abandon the element in which they were
born, Some among them live in the fresh waters; but the
majority inhabit those which are salt or brackish, mast fre-
quently near the shore, at depths and localities which vary
according to their means of subsistence, and the resources
with which nature has provided them, to escape from the
dangers by which they may be menaced. Thus the pin-
notheres withdraw themselves into bivalve shells. The
dromiz form with alcyones a sort of mantle, which completely
covers them. Many apply, upon their back, the valve of a
shell, and on that account, these crustacea, like dorippus, have
their four posterior feet recurved upwards, and adapted for re-
taining, with the strong hook that terminates them, and which
in some species, is even accompanied by another, but a smaller
one, the bodies which they think proper to appropriate.

Many, such as the matuti, portuni, orithyie, and the
macrouri in general, swim with facility. But the other
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brachyuri are rather runners than swimmers, and suffer
themselves to proceed at the will of the waves, assisting them-
selves in a trifling degree with their feet. They usually walk
sideways, or backwards, and run with a velocity equalling
or surpassing that of a horse, gaining, on the slightest ap-
pearance of danger, their habitnal retreats, or any which
chance may happen to present. They pinch strongly with
their claws or forceps, and sometimes sacrifice them by leav-
ing them within the hands of the person by whom they have
been seized, that they may themselves escape. Nature re-
pairs this loss the more speedily, if the breach be made at
the joints, especially the second or third.

The growth of the craw-fish is slow, and according to the
testimony of fishermen, it is hardly saleable at the end of
seven or eight years from its birth. Some crustacea, such as
those which remain habitually at great depths, in inaccessible
situations, and which are better protected by the nature of
their testa, may attain to a very considerable age. It was
believed, in the time of Pliny, that some species could live
for a period exceeding the duration of the life of man. M.
Latreille has seen a great lobster (palinurus) of nearly six
feet in length from one extremity of the body to the other,
whence we may infer its great age.

The family of Brachyurous decapods is composed of the
genus CANCER or CRAB. Under this name are commonly
designated all the crustacea analogous to craw-fish, and
lobsters, but whose body is proportionally shorter and
broader, with a small tail refolded on the breast. In the
method of Linnzus, the genus cancer has an acceptation
much more general, since it comprehends the first three orders
of crustacea, and even a part of the fourth.

The crabs remain in preference on coasts where there are
rocks, in clefls where they are sheltered from the waves of
the sea, and secured from the pursuit of their enemies.

T 2
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When the waters rise, they approach the shore, and seize
on marine animals, incapable of resisting, or which have
‘perished. They are very voracious, and assemble in great
numbers on the carcases on which they feed. It is prin-
cipally during the night that they proceed to plunder. Ne-
vertheless, as they do not always regain the sea with suf-
ficient promptness, and they cannot swim, they are often
exposed to be stranded in the low waters. If they do not
find, in their neighbourhood, some hole to take refuge in, they
contract their feet, squat down in some corner, and await in
tranquillity the return of the tide, to arrive at the open sea.
It is the individuals thus detained, that are most frequently
collected by fishermen ; for these crustacea will but seldom
take the bait, and are not easily caughtin nets. Around the
islands of America and India, where the bottom of the sea,
near the coasts, is visible in calm weather, they are harpooned
with a long pole to which a fork is attached. In other places
they are taken by divers.

The PoRTUNTI, called also etrilles by M. Cuvier, scarcely
differ from certain crabs, and particularly from the carcins of
Dr. Leach.

According to the report of M. Bosc, the portunus which
he regards as the species named pelagicus, by Fabricius,
swims almost continually, with facility, and even with a sort
of grace. It can sustain itself upon the water, and for a con-
siderable space of time, without giving itself any apparent
motion. It has no other points of repose, excepting the
varecs, and other plants of the Atlantic ocean, where it is
found in great numbers; it lives on other marine animals.
Another portunus, the hastata of M. Bosc, and which he has
observed on the coasts of Carolina, also swims extremely
well ; but it walks as much as it swims. In general, it
parades slowly, on the edge of the sea, or at the mouth of
rivers, when the tide is flowing, for the purpose of seeking its
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food. But when the tide ebbs, it returns with it by swimming,
because it is then afraid to be left upon the sand, and has no
further prey to expect. Most generally it swims and. walks
forward; but should it be seized by any sudden fear, it
escapes by swimming sideways, and even backwards. During
the winter it disappears from the coast and retires into the
depths of the sea. It returns in spring, and_the female, in
consequence of the eggs which she then carries, is very much
esteemed as food. Itis reported that this crustacecum some-
times issues from the water, to seek its subsistence on the
strand. A great number of them are taken daily during the
summer at Charleston.

“ All the portuni which inhabit our sea,” (the coast of
Nice) says M. Risso, “live united in society, and each species
chooses a dwelling conformable to its wants and habits. The
bimaculatus takes up its sojourn in the region of the cortici-
ferous polyparia. The puber and plicatus prefer rocks seve-
ral hundred feet under water. The depurator delights in
pebbly plains, always mixing with the columns of little clupee,
such as the anchovy and pilchard. Another, imperfectly de-
scribed by Rondelet, whose name it bears, conceals itself
under the mud. The guttatus inhabits the middle of the
alge, which grow at a considerable depth ; and the P. longipes
frequents the holes of the compact limestone which edges the
coasts. The portuni feed on mollusca and small crustacea,
which they break to pieces, and grind by means of the osselets
of their stomach. Their flesh has not the same taste in all
the species, and it is only those which live in the rocks that
are made use of as food ; the others serve as bait for fish.

“ Many of these crustacea are tormented by little aselottee,
which insinuate themselves under their corslet, and attach
themselves upon their gills. The female portuni have many
births in the year, and deposit each time from four hundred to
six thousand little globular and transparent eggs, which dis-
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close in more or less time, according to the state of the tem-
perature.”

On this last observation of M. Risso, M. Latreille remarks,
‘¢ M. Risso has had better opportunities than myself of study-
ing the manners of these animals. I confess, however, that I
have some difficulty in believing that the females of the same
species have many births in the course of one year, from the
spring to the end of the autumn. Analogy, and the observa-
tions of other naturalists, seem to contradict this assertion.”

Pison has represented, in his Natural History of Brazil, a
portunus bordering on the kastatus of Fabricius, and which,
in the language of the country, he names Ciré apoa. The
word ciré seems to be a common denomination for crustacea
similar to the preceding, which live habitually at the bottom
of the sea, and which proceed to the shore only for the pur-
pose of seeking the ambergris which has been cast there by
the waves. They are only to be caught at the period of the
strong tides. It appears that they are put into vinegar, and
though many of them may be eaten, they are rarely found in-
digestible. Some other species again form an aliment for the
inhabitants of the maritime coasts of China, of the East Indies,
&c. These crustacea abound in the seas which border on the
tropics ; but the Northern Ocean furnishes but few species,
and those small, or but of middle size.

The known species of the genus THELPRUSA live in the
fresh waters. The one which is proper to the south of
Europe, and the Levant, has been for a long time known. It
enjoyed a great celebrity among the Greeks, a proof of which
is to be found in the antique medals of Agrigentam in Sicily,
on one side of which it is usually represented, and often with
so much truth, that it is impossible to mistake it. Particular
mention is made of this crustaceum in the writings of Pliny,
Dioscorides, Nicander, &c.

1t is the carcinos potamios of the Greeks, and the grascio
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or granzo of the Italians. It was believed that its ashes were
useful, from their desiccative qualities, to those who had been
bitten by a mad dog, either by employing those ashes alone,
or mixed with incense and gentian.

According to the report of Alian, the fresh-water crabs
( Ocypodes? ) as well as the tortoises and crocodiles, foresaw
the inundation of the Nile, and, about a month previously to
that event, they resorted to the most elevated situations in the
neighbourhood.

The Thelphusa fluviatilis is common in the environs of
Rome, and remains in the mud, 8o that to get at it the fisher-
men are obliged to dig a trench all round. It removes to a
considerable distance from the water, and can live a week,
and sometimes even & month, out of this element. It even
appears that crabs can be preserved alive in this manner, by
keeping them in cellars, or in fresh and somewhat humid
places.

In Rome, the thelphusa fluviatilis is eaten on fast days, and
at all times of the year. These crustacea, however, are better
in summer, after their moulting, and more especially while
they are undergoing this change. They are then served up
on the tables of the pope and cardinals. Some persons make
them die in milk, to sweeten and soften their flesh. They are
carried to market, attached by a cord, but placed at a certain
distance from each other, because if they were suffered to
touch, they would gnaw each other, and lose a portion of their
limbs. Belon observes that the females are distinguished by
their tail, which is broader and more rounded, in the form of
a shield. This difference, however, here, is not so sensible as
in most other species of this family. The same naturalist has
found this decapod in the streams of Mount Athos. The
Caloyers, or monks of Mount Athos, eat it raw, and maintain
that it has more flavour in this state than when cooked.

M. Menard de Groye, correspondent of the Academy of
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Sciences, has collected the following observations respecting
this animal.

“ It was on the 28th day of July, 1812, that I had occasion
to see and observe this curious crustaceum, on visiting the
celebrated degorgeoir of the Lake of Albano, otherwise the
Lake of Castello. It is known that the basin of this lake is
considered by most travellers, and even naturalists, to be
the crater of an ancient volcano. It is five miles in cirenit,
and as much as four hundred and eighty feet of depth is
given to the water which fills the lower part. This water
is limpid, perfectly sweet, and is inhabited by divers kinds
of fresh-water fish, common frogs, &c. The redundancy
of water runs off incessantly in a great stream by this ad-
mirable subterraneous canal, which is almost two miles
loug, and which has been preserved, without deterioration,
from the earliest times of Rome. The heat which reigned in
the atmosphere when I was in this part of the countyy, the
purity of the water, the solitude, the shade, and freshness of
the shore, the bottom of which could be discovered there, to
a very great distance from the edge, like a strand, induced me
to bathe, and it was thus that 1 chanced to catch three or four
individuals of the species of crab in question.

“I was very much surprised at the first appearance of these
crabs, not being by any means prepared for it. They ap-
peared to me so similar in figure, size, gait, &c. to those
which are commonly found on maritime shores, in fine, to the
Cancer manas, that [ imagined at first that they might be
those identical crabs, which had been brought from the sea,
which is not, in fact, very distant, as an