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NERITID E.

NERITIDE, a family of Holostomatous Gasteropoda, having the
following characters :—Shell thick, semiglobose ; spire very small;
cavity simple from the abeorptioan of the internal portion of the
whorls ; aperture semi-lunate ; columellar side expanded and flattened ;
outer lip acute; operculum shelly, sub-spiral, articulated. At the
end of the columella there is an oblong muscular impression, con-
nected on the outer side by a ridge on which the operculum rests;
within this ridge the inner layers of the shell are absorbed. Animal
with a broad short muzzle, and long slender tentacles; foot oblong,
triangular; teeth 7, uncini very numerous. This family includes the
genern Nerita, Pileolus, Neritina, and Navicella. .

Linnsus placed the genus Nerita between Heliz and Haliotis, and
he divided the genus into the following sections :—

* Umbilicata.

Species : N, canrena, N. glaucina, N. vitellus, N, albumen, N. mam-
millata.

** Imperforate, with a toothless lip. .

Species : N. corona, N. radula, N. cornea, N. fiuviatslis, N. littoralis,
and N, lacustris.

*++ Imperforate, with a toothed lip.

Species : N. pulligera, N. pupa, N. bidens, N. viridis, N. Virginea,
Mma,MMMG,N. albicila, N. histrio, N. plicata, N. grossa, N.
Chameeleon, N. undata, and N. exwvia.

We find then, that, in the ¢Systema Naturw,’ Linngus made no
marked distinction between the marine and freshwater Nerits. .

The Neritacee of Lamarck comprise the genera Navicella, Neritina
(Freshwater Nerits), Nerita (Marine Nerits), Natica and Janthina.

Cuvier makes the Nerites (Nerita, Linn.) immedutal]' follow
Janthing, and includes under them Natica, Lam.; the Nerits, pro-
perly so called (Nerita, Lam.; Peloronta, Oken); Velates, Montf,
(Nerita Gmel,, o large fossil species) ; Neriting, Lam. and
Clithon, ﬂont!. (the Crowned Neritines).

M. De Blainville’'s Hemicyclostomata, equivalent to Nerita, Linn,,
comprise the genera Natica, Nerita, and Navicella, or, as he terms it,

Septaria.
Nerita he divides into the following sections :—

* Right lip toothed. (Genus Nerita, Lam.)
A. Species with a single median tooth on the left lip, (Genus
Peloronta, Oken.) Ex. Nerita peloronia. .
B. Species with two teeth. Ex. N. exuvia.
C. Species with three or four teeth. Ex. N. lincata.

** The right lip not toothed. (Genus Neritina, Lam.)

D. Species less thick, with the right lip trencbant, and the oper-
cuﬁ:x:l very oblique. (Genus Neritina, Lam.)’ Ex. Neritina
JSuviatilis.

E. Species whose columellar lip is toothed, and which are pro-
vided with spines. Ex. Nerita canora.

F. Spto:iu Wil:h t]he colulmel‘l:i- lip tc:ofil::d; :h:h two extremities
of the right lip prolon mu yon e aperture, and
forming, with the callosity which covers the columellar lip, &
sort of auricle produced by the tentacular lobe of the animal.
Ex. N. auriculata.

WAT, HIST. DIV, VOL. IV,

@. Calyptroid species, with the upper summit vertical and spired;
the last whorl forming the whole base of the shell, and oocupied
below by a large callosity, which sometimes covers the whole
spire. (Genus Velates, Montf.) Ex. N. perversa.

H. Patelloid species, which are elongated, non-symmetrical, with a
dorsal summit, and not spired. (Genus Pileolus, Sow.) Ex.
N. altavillensis.

M. De Blainville observes that this genus is formed of marine and
fluviatile species, which led Lamarck to subdivide it into two genera,
according to the thickness of the ehell, which is greatest in the fiist,
and the denticles on the right lip, which are entirely null in the
second. M. De Blainville’s observations lead him to the conclusion
that the species are still more easily distinguished by the sculpture
(guillochis) of the external surface of the operculum than by any other
character., He remarks that Lamarck enumerates 17 species of Marina
Nerits, which are all from the equatorial and southern seas, and 21
River Nerits, or Neritin@, two of which only are European, and the
others belonging to America and Asia.

M. De Blainville states that only two fossil Nerits are known and
two Pileoli. But immediately afterwards he eays that Defrance
reckons five species of fossil Nerits, two of which are analogues (Italy)
according to Brocchi; and five species of Neritine, two from the samse
country, and four Pileols.

M. g adopts the arrangement of M. De Blainville, and condemns
Lamarck for generically separating the marine and freshwater Nerita,
M. Rang says that there are many species of foasil Nerita, )

Mr. Swainson places the family Naticide between his Twrdide and
Trochide, making it consist of the followinz sub-families and genera.
His arrangement is, he says, founded on the shells only, from ignorance
of the animals of the major part :—

Sub-Family 1. Naticine. Sea-Snails,

Genera: Nalica, Lam. (with the sub-genera Naticella, Globularia,

Mamillaria, Sigaretus, Naticeria, Lacuna, Leucotis).
Sub-Family (1) Neritine. Nerita,

Genera : Nerita, Linn. (with the sub-genus Neritopsis, Gray) ; Neri-
tina, Lam. (with the sub-genera Clithom, Velotes ( Velates), Pileolus, and
Navicella). (‘ Malacology.’)

Dr. J. E. Gray makes the Neritide the sixth family of his Podoph-
thalma, and places it between the Fissurellide and the 4 mpullariade.
Dr. Gray’s Neritida comprise the following genera :—Nerita, Pileolus,
Culana, Neritina, Clithon, Dostia, Velates, aud Navicella.

Adanson appears to have been the first to make known the animal
of a Nerita, and Cuvier afterwards, in his ¢ Anatomie Com ! gave
an outline of it, M. De Blainville has added some further details in
the zoology of the Uranie, from individuals brought home by Mesara,
Quoy and Gaimard, who, in the ‘ Zoology of the Astrolabe,’ thus follow
out those details.

The Nerits are marine or freshwater animals, a modification of
habit which Mesars. Quoy and Gaimard think sufficient for establishing
a simple division between these molluscs, which Lamarck erroneously
in their opinion separated into two genera—Nerita and Neritina,; for
their orfu.niution is entirely similar. Thus the Nerit, with a com-
paratively thick shell, which is very rarely furnished with an egidermin,
are always found in the sea; and the Neritin® of Lamarck, whose
shell is more delicate and almost constantly covered with an epidermis,

B
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are always inhabitants of fresh water: a single instance of one of these l
Neritine having wandered into the sea, they may, they say, perhaps
have had to cite. The Nerits have a partioular and distinctive appear-
ance: they pass a part of their life out of the water without ever
removing to a distance from it. Those which haunt streams or marshes '
may adhere to the leaves of trees, but without going on land. Those
which are found on land are carried there by Paguri or by some
accident. Marine Nerits are also seen at the mouth of rivers; and
Messrs, Quoy and Gaimard remark that these are transitions which
nearly all the molluscs undergo without suffering much.,

The genus Nerita is described separately. [NERITA.

Neritina has the shell rather thick at the aperture, but extensively |
absorbed inside; outer lip acute, inner straight, denticulated; oper-
ce:ixlum shelly, with a flexible border, slightly toothed on its straight

ge.

N. pulligera has the shell ovate, slightly striated, blackish-trown;
the outer lip dilated, thin, white within, the margin acute, the ione:
border yellowish ; the inner lip tootbed. (Lam.)

This fine species is uniform ochestnut, with the strim of growth
ltnl),ngll’y marked ; these converge on the spire, which is covered by the
right lip,

The animal has long delicate tentacles, which are yellowish soiled
with brown. The head and sides of the foot are yellow, spotted with
brown and black. The under part of the foot is reddish.

The operculum is large, of an apple-green colour, with black trans-
verse bands proceeding to converge towards the spire : its contour has
a reddish line. (‘Astrolabe.’)

Neritina pulligera,
@, shell and animal; b, operculum,

The drawing from which Messrs. Quoy and Gaimard have figured
this species was made at Umata in the island of Guam. They state
that there are also Nerite pulligere at Vanikoro. They found on the
trees dead shells whose spire was always corroded, and they inquire
whether they had been brought there, or whether the animal had died
after having ascended the trees. They state as a remarkable fact,
that in a great number of individuals of this species they found in
the liver a small knot of worms, some of which were not less than 17
lives in length. They were pointed at both ends, like Lumbrici, or
Round Worms,

Pileolus has the shell limpet-like above, with a suboentral apex;
concave beneath, with a emall semilunar aperture, and a columellar
diso, rurrounded by a broad continuous peristome, The species are
only known as fossil.

pwards of 100 recent species of Nerita and 70 species of Neritina
have been described. The foseil species of Nerita amount to 60, and
of Neritina to 20. Nerita is found in' the Lias, and Neritina in tho
Eocene Formation, °

Navicella.—With the exception of the disposition of its operculum .
. and of the muscles of attachment to the shell, the animal may be said
to be nearly similar to that of Nerita. Its head is large, convex,
notched, a little auriculated anteriorly, carrying two long and very
pointed tentacles, having the eyes at their base, on a rather elongated
pedicle. The foot is regularly oval, and does not overborder the
shell; at its union with the mantle, near its root, it presents a remark-
able bourrelet, which is due to the internal disposition of the oper-
culum, It is pale-yellow below, deeper upon the sides, with spots of
deep-brown, as is the case with the head and the ocular peduncles;
only the tentacles have a smoked colour, with black and very delicate
longitudinal strie. Mantle light yellow.

The form, and espécially the position, of the operculum of Navicella,
are so abnormal, that it may be said that it is not a true operculum,
and that it is situated in the foot. But it is an evident operculum,
and ita place is, as in all the Cephalous Molluscs which are provided
with that organ, above the foot. Its form is subquadrilateral; it is
adherent throughout its lower surface, free on its upper surface, and
terminated behind by a cartilaginous part, by means of which it
increases. It is carried, as in the Natice, by a very small appendage
of the foot, which overborders it a little behind. But that which
renders it so abnormal is, that the foot, which is really subtrachelian,
that is, only attached below to the body, is united, nearly throughout
the rest of ita length, to the visceral mass by the continuation of the
skin which envelopes it ; whence it results that the operculum seems
to be contained in a sort of pouch situated between the foot and the
viscera, and whose aperture, in the form of a transversal slit, is at the
posterior extremity of the body, This disposition of the operculum

of the Navicella, says M. De Blainville, prevents it from really serving
the ordinary purpose of one.

N. elliptica. Shell ovate, elliptical ; sub-epidermis greenish-brown,
smooth, shining, squamously spotted with white and ceserulean; the
apex recurved, subprominulate beyond the margin. (Lam.)

The number of species of Navicella (all recent) recorded is 20,

Navicella eliiptioa.
@, animal in the shell, scen from below ; , operculum,

The genus Natica, sometimes made the type of a family (Naticide),
has been included with the Neritide.

Messra. Quoy and Gaimard remark, that the Natice are animals to
which their foot gives a remarkable aspect, It is a long oval lamella,
ordinarily squared in front, oval behind, and doubled; anteriorly,
where it is widest, it is a thick escutcheon, a little auriculated, which
ascends on the front of the shell, which it covers, at the same time
that it hides all the head of the animal, of which ordinarily nothing
but the tentacles appear ; a groove on each side indicates the two parts
of the foot.

The posterior escutcheon, which is less considerable, supports the
operculum, which it overborders in order to cover the left lip and the
extremity of the shell. There are individuals in which it has the
same size as the foot, from which it is distinguished by a circular
groove. Thus, observe these zoologists, throughout their development
the Nalice resemble a mass of flesh, on the summit of which one
perceives a part of the shell. The operculum, although very large, is
not apparent ; placed transversely, it is hidden by the extremity of
the shell, whioE contains the mass of viscera. A very small muscle
binds all this development of flesh to a rather slight columella. The
mt of the animal, which is but alightly spiral, offers nothing remark-

o .

N. melanostoma has the ehell oval, ventricoss, convex-depressed
thin, white, zofed with yellow; spire somewhat prominent; lip
blackish-brown, umbilicus semi-closed. (Lam.) Length 15 lines;
breadth 114 lines.

Operculum membranous; paucispiral on the left border; the rest
of its lamelle obliquely transverse. Colour deep chestnut-brown;
lighter on the edgo.

Natica melanostoma,

a, shell with animal seen from above; b, animal out of the shell; ¢, oper-
culum,

It has been found at Tonga, the Moluccas, and many other places.

Found by Messrs. Quoy and Gaimard some fathoms deep. Species
of the genus have been captured creeping on the shore like the Nerita
on rocks and sea-weed, and from the surface to the depth of 40
fathoms on mud and sandy mud, in sstuaries and in tidal rivers,
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Dr. J. E. Gray makes the Naticide the first family of his second
section, Eriophthalma (Edriopthalma 1), of his second order Phyto-
phaga. Under the Naticide he comprises the following genera :—
Natica, Neverita, Nacca, Cepatia, Polinices, Mammilla, Cernina,
Globulus, Naticina, Cryptostoma, Siylina (1), Radula (1), and Neritopsis.

In Woodward’s ¢ Manual of the Mollusca’ the Naticide include the
genera Natica, Sigaretus, Lamellaria, Narica, and Velutina.

Ninety recent species of Natica have been recorded. They are
inhabitants of the Arctic Seas, Great Britain, the Mediterranean and
Caspian Seas, Indis, Australia, China, Panamsa, and the West Indies.
The fossil species amount to 260,

Sigaretus has 26 recent and 10 fossil species.

Lamellaria has 5 recent and 2 fossil species.

Narica has 6 recent and 4 foesil species.

Veluting has 4 recent and 8 fossil species.

In Forbes and Hanley’s ¢ British Mollusca’ the following species ot
Neritide and Naticide are enumerated as British :—Neritina fuviatilis,
Natica monilifera, N, nitida, N. sordida, N. Montagui, N. Helicoides,
N. pusilla, and N. Kingis.

NERIUM (from wypés, humid, the habitat of the species), a iemu
of Plants belonging to tho natural order Apocynacee. It has a hypo-
crateriform eoroﬁ, the orifice surmounted by lacerated multifid pro-
cesses ; segments of the limb contorted; the filaments are inserted
into the middle of the tube; the anthers sagittate, adhering by the
middle to the stigma; it has two ovaries, a filiform style dilated at
the apex, and an obtuse stigma.

N. odoratum has linear-lanceolate leaves, three in a whorl ; the seg-
ments of the calyx erect ; appendages of the corolla filamentous ; the
anthers bearded at the point. The flowers red or white, with an
agreeable musky scent. The bark of the root and the sweet-smellin,
leaves are supposed by native Indian doctors to act as power:
repellants applied externally. The root, taken internally, acts as a

ison. .

N. Oleander, Common Oleander, has lanceolate leaves, three in a
whorl being beneath, the segments of the corona trifid. It is a native
of the Indies, in humid places, but has now become wild in the south
of Europe, by the side of streams and the sea-coast. The flowers are
rather large and of a bright-red colour, This species contains a great
quantity of gallic acid, and a decoction of the leaves or bark forms an
acrid stimulating wash, much employed by the r people in the
south of France to cure cutaneous disorders. Ti‘::o ta in the
neighbourhood of Nice use the powdered bark and wood of the
Oleander to poison rats. Several cases are also recorded of death
from having eaten meat roasted on a spit of Oleander wood.

All the species of Oleander are very showy when in blessom. They
thrive well in & light rich soil ; and cuttings strike root freely in a
moist situation. of them require a good deal of heat to flower
well in this country.

(Don, Dichlamydeous Plants; Lindley, Flora Medica ; Burnett,
Outlines of Bota;y.)

NERVOUS SYSTEM. This system oonstitutes one of the most
easential and characteristic parts of the animal frame. It consists of
two portions, the Cerebro-8pinal and the Sympathetic, or Ganglionic,
each of which, although possessing many things in common, is dis-
tin'fuinhed by many peculiarities of structure and function.

he Cerebro-Spinal system includes the brain, spinal chord, and the
nerves proceeding from these organs, It is through the medium of
this part of the nervous system that the functions of mind, sensation,
and volition are performed. This part was called by Bichat the Nervous
System of Animal Life. The Sympathetic, or Ganglionic, portion was
named by Bichat the Nervous System of Organic Life. These names
however involve theories which are not confirmed by recent researches.
The sympathetic system consists essentially of a chain of ganglia con-
nected by mervous chords, which extends from the cranium to the
pelvis along each side of the vertebral column, and from which nerves
pass to the abdominal, thoracic, and pelvic viscera.

When examined under the microscupe the tissue of which the
whole nervous system is composed, may be separated into two elements,
the Vesicular and the Fibrous. The vesicular nervous matter is gray
or cineritious in colour and granular in its texture, containing nucleated
nerve-vesicles, and is largely supplied with blood. The fibrous nerv-
ous matter is, on the other hand, usually white, and composed of
tubular fibres, although in some parts it is gray, and consists of solid
fibres ; it is also less vascular than the preceding. The former is
more immediately associated with the mind, and is the originating
seat of the foroe manifested in nervous actions; while the latter is
simply the propagatorof impressions made on it. The union of these
two kinds of matter constitutes a Nervous Centre, and the threads of
fibrous matter which pass to or from it are called Nerves. The smaller
nervous centres are termed Ganglia ; the larger ones are the Brain and
8pinal Chord.

The Tubular Fibre is a tube composed externally of a fine trans-
parent homogeneous membrane, very much resembling the sarcolemma
of muscle. Nucleated cells may however be occasionally seen in it,
as in f£g. 1, which represents a portion of the sciatic nerve of a frog.
This may be termed the tubular membrane of nerve. The contents
of this tube consist of a soft, semi-fluid, whitish, pulpy substance,
which is readily pressed out of its cut extremity. This is termed by

Fig. 1.
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Schwann the white substance, Fig. 2 is a nerve, that is, a sheath
containing & number of nervous filaments branching and receiving
branches from another adjacent to it. Fig. 8 is a portion of nerve in
which the sheath has been removed and the fibres and smaller fasciculi
of filaments separated from each other.

Fig. 8.

Fig. 2.

The researches of Kolliker on the intimate structure of the nervous
tissue are the most recent, and we subjoin his general account of the
nerve-fibres as given in the translation of his ¢ Histology > by Mesars.
Busk and Huxley :—

“The Nerve-Tubes, or Fibres, also termed primitive tubes, or primi-
tive fibres of the nerves, are soft, fine, cylindrical filaments, having a
diameter of 0-0005"’—001”; they oconstitute the principal part of
the nerves and of the white subetance of the central oanna, although
they are not wanting in the ter part of the gray substance of‘;ge
latter and in the lia. When examined in the recent state and by
transmitted light, they appear as clear as water, transparent, and
with simple dark contours; by reflected light—glistening, opaline,
like fat, in larger quantities together, white, and for the most part
their appearance does not indicate that they are composed of different
oonstituent parts. But it is readily seen upon the application of
various methods, that they consist of three entirely distinot com-
ponent structures, viz. of s delicate coat, and & viscid fAuid, in the
centre of which is a soft but elastic fibre,

““The Coat, or Sheath, of the Nerve-Fibres (Limitary Membrane,
Valentin) is an exocessively delicate, flexible but elastic, perfectly
structureless, and transparent membrane, which, in quite unaltered
nerve-fibres, except in certain situations, is altogether invisible. But
on the application of suitable reagents, at least in the thicker fibres
of the nerves and of the ocentral organs, it comes readily into view,
corresponding, in its chemical characters, in all essential particulars, .
with the sarcolemma of the muscular fibres. In the finest fibres of
the ‘Eeriphen.l as well as of the central nervous system, the existence
of this membrane has not yet been demonstrated, and it must conse-
quently, for the present, be left undecided whether these fibres possess
sheaths or not. :

“Within the structureless sheath lies the Nerve-Medulla, or Pulp
(Medullary Sheath of Rosenthal and Purkinje ; White Substance of
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Schwaun), in the form of a cylindrical tube, closely and exactly sur-
rounding the central fibre. In the recent nerve-fibre this substance is
perfectly homogeneous, fluid, but viscid like a thick oil, and, according
to the light by which it may be viewed, transparent and clear, or
whitish and pearly, and it is obviously to it that the peculiar glisten-
ing appearance of the nerves is due. The nerve-pulp is rapidly and
invariably altered by the application of cold water, of most acids,
and of many other re- ts; the change consisting principally in &
coagulation of it, which takes place gradually from without to within,
sometimes involving the entire thickness, sometimes ouly its outer-
most layer. In the latter case are produced the well-known nerve-
fibres with double contour lines, or in which the medullary sheath is
externally coagulated to a greater or less extent, remaining fluid inter-
pally—in tbe former case with the contents :Ypu-ently wholly
grumous and opaque. The coagulated nerve-medulla in fact seldom
appears homogeneous, but most generally grumous, granular, and as if
composed of separate irregular larger and smaller masses; and, upon
the application of acetic acid, as if formed of minute, separate, or
reticularly-united rods. The nerve-pulp is also altered very readily by
Knm.u'e. It sometimes escapes from the ends of the t:gn, or from

ornial protrusions or ruptures of the sheath, forming larger or
smaller drops of every imaginable shape—regularly spherical, clavate,
fusiform, oylindrical, filamentary, or of the most bizarre figures—
which likewise coagulate, either on the surface merely or throughout,
and thence, like the nerves, ap with a doubl tour, or half or
wholly grumous, But within the fibres also ita structural conditions
alter, for instead of being continued through them as before—as a
cylinder of uniform sise—it accumulates in places into larger masses.
In this way are produced the frequently-described varicose nerve-
fibres, in which the medullary sheath presents sometimes minute
moniliform enlargements; sometimes various-sized irregularly-distri-
buted nodosities, or even, in places, complete interruptions. All these
forms, in which the sheath frequently participates, but in which the
ceptral fibre takes no part, arise artificially, and are developed most
readily in the finer fibres with more delicate sheaths, such as are
found in the central organs.

“The Central or Axis-Fibre of the nerve-tubes (Primitive Band,
Remak ; Cylinder Axis, Purkinje) is a cylindrical or slightly-flattened
filament, which in entire and umlur:l’ nerve-fibres is as little recog-
nisable as the sheath, being surrounded by the pulp, and ing
the same refractive power; whilst it comes readily into view when
the fibre is torn or treated with various re-agents; and it may thus be
recognised as a constant structure, sometimes in the interior of the
fibre and sometimes isolated. Under natural circumstances it is pale;
most generally homogeneous ; more rarely finely granular or striated,
bordered by straight or ooeuionall'y by irregular pale contour lines;
and it is generally everywhere of uniform thickness. It is distin-
guished from the medullary sheath especially by the circumstance
that although soft and flexible, it is still not fiuid and viscous, but
elastic and solid, something like coagulated albumen, with which it
also appears to agree in most of its chemical characters. This axis-
cylinder exists in all nerve-fibres without exception, even in the finest,
and invariably presents the same characters, except only that it is
sometimes thicker, sometimes more slender, according to the size of
the fibre itself.

“The Nerve-Fibres in which the three structures above described
can be distinguished, and which we would designate as the Medullated,
or Dark-Bordered, constitute, it is true, the greater proportion of those
existing in the body; but besides these there are still some forms

uiring more particular description. These are the nerve-fibres in
r:&ch there exists no trace of a medullary sheath, whilst they have an
outer sheath and contents, sometimes identical with the axis-fibre of
tho other kind of nerves, sometimes similar but more clear. These
non-medullated nerve-tubes occur, in the first place, as continuations
to the other sort, where the latter are in connection with nerve-cells;
and also as more elongated independent fibres, representing the so-
termed processes of the merve-cells of authors; and, lastly, at the
terminations of the dark-borderod nerves. They may again be
in several subdivisious, distinguished respectively by their
having, or not having, nuclei, and more or less transparent, more or
loss consistent contents. It must also be added that the dark-bordered
fibres differ extremely—partly in respect of the delicacy or firmness
of their structure, and y in their diameter, which varies from
0-00056"” to 0-01’” or wore, so that they may be distinguished into fine
and coarse, delicate, or firm fibres ; from which it is evident that the
nerve-fibres, notwithstanding their general tubular character, still
differ pretty widely from other in various respects.

“The Nerve-Cells (Accessory Corpuscles, Belegungkirper, Nerve-

uscles, Valentin) are nucleated oells, occurring in great numbers

in the gray or coloured substance of the central in the ganglis,
and occasionally also in the trunks and peripheral expansions of the
nerves (retina, cochlea, vestibule), The nerve-cells are covered exter-
nally by a delicate structureless membrane, which in the cells of the
s::flin (ganglion-cells, -globules, -corpuscles) may be demonstrated
y, but with great difficulty in those of the ocntral organs; the
:Krliution of re-agents however will suffice to show pretty distinctly
¢ the membrane exists around the larger cells even in these situ-
ations, whilst in the smallest, just as in the finest nerve-fibres, no

membrane has yet been observed, although one probably exists. The
contents of the nerve-cells are a soft but tenacious elastic substance,
which, besides the nucleus, consists of two elements; firstly, of a
clear homxenooul light-yellowish or colourless matrix, upon which
the physical properties of the contents depend, and which is a protein-
compound ; and, secondly, of minute granules of different kinds. In
the colourless nerve-cells these present the form of uniform, roundish,
for the most part minute and pale, more rarely darker and larger
corpuscles, dispersed throughout the eatire contents of the cell, and
imbedded in the tenacious matrix; whilst in the coloured cells,
instead of these granules, more or less yellowish, brown, or blackish
corpuscles occur. The latter are most usually of a larger size, and
are placed, closely ,in & mass near the nucleus; in other
instances, they nearly fill the entire cell, giving it the aspect, in all
respects, of a brown or blackish pigment-cell. In the midst of these
ocontents lies the nucleus, for the most part as a very clear spherical
vessel with distinct walls, perfeotly tnunﬁu-ant contents, and oue, or
mo!';,i :\roly several, large opaque nucleoli, which oocasionally exhibit
a cavity.

Fig. 4.

o e

Ganglion-Globules, with their processcs, nuclei, and nucleoli.

a, from the deeper part of the gray matter of the convolutions of the
cerebellum, The larger process is directed towards the surface of the organ ;
b, another from the cerebellum; e, d, others from the posterior horn of gray
matter of the dorsal region of the chord. These in pig which sur d
the nuocleus in ¢. In all these specimens the processes are more or less broken.
Magnified 200 diameters. (From Todd and Bowman.) .

“ The size of the nerve-cells varies very much ; like the fibres, they
occur as large, small, and middle-sized. The extreme dimensions of
the ocells are 0-002"°—0-008"’ and 0-05’"—0°06””. The nuclei, which
for the most part are in proportion to the cells, measure from 0°0015’"
—0008'; the nucleoli 0:0005'”—0-008"". The nerve-cells, moreover,
are distinguished according as they are: 1, thin- or thick-walled,
of which the former are found almost wholly in the spinal chord and
brain; and 2, as the{‘ are independent ocells, or are furnished with
pale proocesses, of which they may have one, two, or several (uni-

Fig. 5.

[

A, vesioular and fibrous matter of the larcing of the bell a, gangli
globule; 3, very minute nerve.tubes traversing a finely granular matrix, in
which are numerous rounded nuclei, .

B, blending of the vesicular and fibrous nervous matter in the dentate body
of the cerebell a, ganglion-globule, with its 1 and leolus ; b,
nerve-tube, slightly varicose, in close contact with the ganglion-giobule; o', &
smaller nerve-tube. These parts all lie in a finely granular matrix interspersed
with nuclei, ¢. (From Todd and Bowman.)
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bi- multi-polar cells), and which are frequently ramified, and the former, [ noticed are as follows :—1, In loops. In this case each fibre, after

in many situations, continuous with dark-bordered nerve-fibres, and
even having the nature of non-medullated nerve-fibrea. Besides the
nerve-cells, there also exist in the gray substance of the higher central
organs, as constant constituents, a finely granular pale substance,
which has the.greatost resemblance to the contents of the cells, and
besides this, in places, large accumulations of free ocell-nuclei. Similar
elements are contained in the retina, and according to Wagner and
Robin in the ganglia of the Plagi ala.”
The arrangement of these fundamental elements of the nervous
m present an almost countless diversity in the various parts of
the apinal chord and of the brain. [Bram.] The student of anatomy
will find the fullest account of these arrangements in Kolliker's
‘ Manual of Human Histology.’

The nervous matter has been submitted to chemical analysis, but no
very important result has hitherto been obtained. The following
compounds have been obeerved from the fatty matters of the brain,
which amount to about 5 per cent.:—1, Cerebric Acid, a white sub-
stance in the form of orystalline grains, abounding in carbon, and
containing & minute proportion of phosphorus; 2, Cholesterin; 8,
Oleo-Phosphoric acid, a peculiar fatty acid containing about 2 per
cent. of phosphorus in the form of phosphoric acid ; and 4, traces of
olein, margarin, and fatty acide, The following table has been drawn
up by L’Heritier from his own researches. The numbers in each
instance represent the mean of six analyses : —

Infants. Youths, Adults. Aged Persons, Idiots.
Water . f 8279 7426 7251 73-85 7093
Albumen . . . 700 1020 940 8-65 840
Fat . . . . 345 530 610 4-32 500
Osmazome and Salts , 596 859 10119 12:18 14-82
Phosphorus . . 080 165 180 1-00 085

The varying amonnt of phosphorus has been supposed to stand in
some connection with the mental powers. This view must however at

resent be deemed merely hypothetical. The nerves, according to

'Heritier, contain more albumen, less solid and more soft fat, than
the brain.

Lehmann, in the third volume of his ‘ Physiological Chemistry,’ is
obliged to admit that at present our kuowledge of the chemical com-
position of nervous matter throws no light upon the functions of
this system. This may serve as a rebuke to those who so readily
attribute nervous function to the action of physical and chemical
causes. “But however forcibly,” says Lehmann, * we may be com-
pelled to admit the incapacity of chemical assistance to explain the
actions of the nervous system, chemists will not suffer themselves on
that account to be deterred from further investigations; for they
must be well aware that, without a careful examination of the chemical
phenomena presenting themselves in the nervous system, they can
never succeed in tracing nervous actions to definite physical laws.”

The nerve-fibres proceed uninterruptedly frum their origin in the
nervous centres—the ganglia—to their destination. In the whole of
their course there is no branching, or anastomosis, or union with the
substance of any other fibres. The nerves seem to terminate at their
peripheral extremities in different ways. Those which bave been

Fig. 6.
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A, nerve from the finger, natural size, showing the Pacinian corpuscles,

B, unusual form from the mesentery of the cat, showing two included in a
common envelope ; a, b, are the two nerve-tubes belonging to them.

C, another from the same, showing an offset from the central cavity, contain.
ing a branch of the nerve,

D, rare form from the mesentery of the cat, showing two corpuscles placed in
suocession on a single stalk, and furnished with the same nerve-tube, which
resumes ;ta white substance in the interval between them. (From Todd and
Bowman,

supplying the tissue on which it is found, turns back, and probably
pursues its way to a nervous centre. This mode of termination has
been observed in the internal ear, in the papille of the tongue, in the
pulp of the tooth, and in other parta. 2, In plexuses. It has been
stated by many observers that nerves terminate in this way on the
serous membranes. 3, In free ends. This seems to be the case in the
retina, [EYR] It has also been observed in the Pacinian corpuscles.
These bodies, 8o called from Pacini their discoverer, are found in the
human subject in great numbers in connection with the nerves of the
hand and foot, but they also exist cpsrin&ly on other spinal nerves
and on the plexuses of the sympathetic, though never on the nerves
of motion. fn the mesentery of the cat they may be almost always
detected by the naked eye, being pellucid oval grains rather smaller
than hemp-seeds.

4 (fg. 6) gives a correct idea of their relation to the nerves in the
palm and sole. In the human subject they vary from the 10th to the
20th of aninch. The structure of these bodies is highly singular. They
oonsist, first, of a series of membraneous capsules, from thirty to sixty
or more in number, inclosed one within the other; and, secondly, of a
single nervous tubular fibre inclosed in the stalk, and advancing to
the oentral capsule, which it traverses from end to end.

Fig. 7.

Pacinian corpuscle from the tery of a cat ; intended to show the general
construction of these bodies. The stalk and body, the outer and inner system
of capsules, with the central cavity, are seen.

a, arterial twig, ending.in capillaries, which form loops in some of the inter-
capsular spaces, and one penetrates to the central capsule; b, the fibrous tissue
of the stalk, prolonged from the neuril i m, nerve-tube advancing to the
ceutral capsule, there losing its white sub , and stretching along the axis
‘I;o the op];osiu end, where it is fixed by a tubercular enlargement. (Todd and

wman,

. In the above figure (7), which exhibits the general structure, the ten
or fifteen innermost capsules may be observed to be in contact with one
another, while the rest are separated by a clear apace containing fluid.
ing the function or use of these corpuscles much has been
written. Pacini himself regarded them as connected with the function
of animal magnetism. Mr. Huxley, in a Paper in the second volume
of the Quarterly Journal of Microacopical Science,’ suggesta that they
are homologous with certain bodies described by Savi in the Torpedo,
and with the ampull® or muciparous canals of ﬁsys and Sharks. He
says, * We have only to conoceive a single hair developed in one of these
ampullm, and taking the placeof the clear gelatinous matter, to have a
vibrissa, such as is met with in almost all the ¥ammalia about the lip
and eyebrow; and I conceive that the vibrisse are in fact the most
complex and fully-developed forms of this series of cutaneous organs,
Now the vibrisse are without doubt delicate organs of touch, and
the mucous cavals of fishes appear to be very probably of the same
nature; but when we come to the Savian and” Pacinian bodies, and to
the corpuscula tactus, two possibilities arise—either they may be still
the instruments of a modified sense of touch, or they may be merely
rudimentary representatives of the more completely formed organa’
Ip a note, he adds, “ The auditory labyrinth is constructed on pre-
cisely the same plan as the muciparous canals of fishes, and the oye
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on that of a vibrissa, as might readily be demonstrated; so that all
the organs of sense are to be regarded as modifications of one and
the same plan.”

The development of the elements of the nervous system has been
observed by Kolliker. The nerve-cells, wherever they may occur, are
nothing else than transformations of the so-called embryonic-cells;
some of which simply enlarge, Whilst others throw out a varying
number of processes, and are, at all events in part, connected with
nenﬁit:ru. Ils also beeq by

“ y nerve-ce appear, at a subsequent period, toincrease
division; at all events, I do not know how othe% to explain the
frequent occurrence of two nuclei in the nerve-cells of young animals,
especially in the ganglia; and the cells connected by communicating
filaments, which have been noticed by various observers.

“The peripheral nerve-fibres all originate on the spot, but their
subsequent development proceeds in such a way that the central
extremities always precede the peripheral. With the exception of
the extremities of the nerves, they are developed from fusiform
nucleated cells, which are nothing else than modifications of the
primordial formative cells of the embryo, and are conjoined into pale,
flattened, elongated, nucleated tubules or fibres 0:001’/—0-003"” broad.
Now, at first the nerves consist only of fibres of this kind, and of the
rudiment of the neurilemma, being gray or dull white, like the
eympathetic filaments; subeequently, in the human embryo at the
fourth or fifth month, they always assume a whiter colour, and the
proper white or medullary substauce continues to be more and more
developed in them. Of the three possible modes of development of
this substance propounded by Schwann, one only in the present state
of things can come into question, that namely, as to whether the
medullary sheath is a structure deposited between the membrane and
the contents of the elnbryonic nucleated fibres; in which case the
contents of the latter would become the axis-fibre. But besides this,
the medullary sheath may originate in what did not occur to Schwann,
namely, a chemical metamorphosis of the external portion of the
contenta of the embryonic-fibres; and the axis-fibre may be only the
remainder of those contents which has not undergone a fatty meta-
morphosis. It is difficult to determine which of these two views is
correct. Direot observation shows only this much, that the contents
of the pale embryonic fibres invariably, by degrees obtain dark
" contours, and ultimately present the aspect of a true dark-bordered
fibro, whilst it teaches nothing with respect to the proper origin of
the white substance. 8ince however it can be proved that the fibres,
whilst they undergo this change, do not alter in size, the supposition I
have expressed would still appear the more correct.

“The development of the terminations of the nerves, which appears
in some respects to present conditions different from those exhibited
in the trunks, may be readily traced in the tails of the larves of the
naked Amphidia. We there find, as is mentioned by Schwann, the
primary rudiments of the nerves to be pale branched fibres, measuring
0-001""—0002"", which here and there anastomose, all finally termi-
nating in free fibrils of the finest kind, measuring 0:002-/—0-004."”
There is no difficulty in showing that these fibres arise from the
coalescence of fusiform or stellate cells, for, in the first place, such
cells may be seen, in part still in close opposition with but inde-
pendent of them ; in part more or less connected by means of their
grom; and, secondly, cell-nuclei occur at the divisions of the

bres, which are there somewhat dilated ; and, at all events in young
larve, with them are associated the well-known angular vitelline
corpuscles, with which, at firat, all the cells of the embryo are filled.
At first the number of pale embryonic nerves is very small, and
limited to a few short trunks closely :gplied to the muscular structures
in the tail; but they are gradually developed in the direction from
the centre towards the periphery, further into the transparent portion
of the tail, new cells being continually added in connection with the
existing trunks, whilst the latter themselves, almost in the same
mﬂ_::ner as the capillaries of these larves, unite directly by delicate
o h"

On the general question of the functions of the elemen parts
;hich have been described, Kolliker makes the following observa-
ons :—

“ As regards the two elementary portions of the nervous system,
anatomical investigation shows, that all its divisions which preside
over the higher functions, contain gray substance in greater or less
quantity, as in the sympathetic, the ganglia of the spinal and cerebral
nérves, and in the spinal chord and braiu; whilst the nerves which
act only as & oonducting:ppmtm contain nothing but nerve-fibres.
This being admitted to be the attribute of the gray substance, it may
further be inquired whether it ‘Ermnh differences in its structure, as
it does in its functions. With respect to this I would remark as
follows: The largest nerve-cells are met with in situations from
which motory effects proceed, as in the anterior horns of the spinal
chiord, amongst the fibres of the anterior roots, in the medulls
oblongata, at the points of origin of the motor cerebral nerves, in the
cortical substance of the cerebellum, the pons variolii, and crura
cerebri; whilst the smallest cells are found in the sensitive regions,
as iu the posterior horns of the spinal chord, the corpora restiformia,
and quadrigemina. There does not however, ap to be any
oonstant relation between the size of the cells and the existence of

sensitive or motor functions; for, in the ganglia of the cerebro-spinal
nerves and of the sympathetic, and in the optic thalami, both sorts
of fibres arise in one place from small, and in another from large
cells, It seems, therefore, as in the case of the nerve-fibres, that
there are large and small motor cells, as well as sensitive oells of
various dimensions, a fact which is confirmed by comparative anatomy,
as the large bipolar cells in fishes are manifestly sensitive. No essentinl
difference can be pointed out between sensitive and motor cells,
whether the latter be of uniform or of different size, and in particular
the variations existing between such cells are not greater those
between the motor cells in different localities. Even the celis in the
cortical substance of the brain, to which physiologists assign the
mental manifestations, with our present means of research, exhibit
no perceptible peculiaritics. The nerve-cells however may be divided
into those which are in direct connection with nerve-fibres, and those
which are not thus connected, but independent. The former, of
oourse, are to be especially ed as sensitive and motor; with
respect to the latter, anatomy to some exteut affords no information,
inasmuch as that they present no processes as in the sympathetic
ganglia, and in some situations in the brain. As regards those furnished
with processes, partioularly the many-rayed cells, which in many
situations undoubtedly are not prolonged into nerve-fibres, it might
be considered certain that they—both larger and smaller, by means
of their processes which fulfil the functions of nerves, and whether
the latter anastomose or mot—bring different regions of the central
organs into mutual connection, and participate in the reflex phe-
nomens, the sympathies, and other modes of association of the
functions. Cells of this kind exist in the spinal chord and brain every-
where in very large quantities, but not in the ganglia; although it is
not from this intended to imply that no reflex actions are performed
in thoze bodies.

“ Respecting the nerve-fibres, anatomy is not in a position to point
out any difference in them, between the sensitive and motor nerves;
a circumstance however which physiologically can afford no reason
to ascribe identical functions to them. As regards the various sizes
of the nerve-fibres, the numerous changes in diameter undergone in
their course by all the cerebro-spinal nerves, very obviously indicate
that these proportions have no relation to the functions of the fibres
in general. Nevertheless, I do not look upon these relations of size
as altogether of little consequence, and in particular does the attenua-
tion of the fibres, where they extend through gray subetance, appear
to me to be important, as also their diminution at their origins and
terminations. It is however difficult to perceive the physiological
import of these facts. Were it the case that in the nerve-fibres the
axis-cylinder alone was the conducting, and the medullary sheath an
insulating substance, and could it be proved that the medullary sheaths
were wanting in the attenuated portions, the peculiar activity of the
perve-fibres in these situations (the transverse conduction in the spinal
chord, the acuteness of sensibility at the terminations, &c.) would be
satisfactorily explained. It is well known that such a notion has
already been entertained by various writers, and its conception has
usually proceeded upon the idea that a close alliance or identity
exists between electricity and the nervous force, and the medullary
sheath abounding in fatty matter has from this point of view been
regarded as an insulator. But first, it is anything but demonstrated, that
the nerves no other active force but electricity ; and secondly,
there is nothing to indicate an absence of the medullary sheath, and a
free condition of the axis-fibres in many peripheral extrewities of the
nerves (ekin, muscles), and in those portions of the central organs
(spinal chord) in which a transverse conduction is evident. The question
always remains, whether the medullary sheath, although not alto-
gother, yet at all eveuts partially, may not insulute more or less,
according to its thickness, Since however this membrane is wanting
not only in many terminations of nerves, where an insulating oon-
ducting faculty might not be required, but also in other situations, as
in the Invertebrata, and the nerves of Petromyzon generally, as well as
in the processes of the nerve-cells which certainly act as nerves, in
the central organs of the higher animals, and in the finest nerve-fibres
in those situations (brain), the notion that such is its effect in the
dark-bordered nerves loses all 'ground of support. It would seem to
me, that the medullary sheath represents nothing more than a pro-
tective soft envelope for the tender central fibre.”

Although the possession of a mervous system is & distinguishing
feature ofg the higher animals, the structural traces of its existence are
not found in a large series of truly animal beings. It would appear
in these cases that the function of both the nervous and muscular
systems are carried on by the same tissues. Nor do these functions
in the lower animals distinguish them from plants, for we find the
protoplasm in the interior of the cells of plants endowed with the
same power as the tissues of the polyp or jelly-fish. The possession
therefore of & nervous or muscular system, or the performance of
functions supposed to be dependent on these organs, is not a charao-
teristio distinction of the animal world.

It is in the higher Radiala that we find the first definite indications
of the existence of a connected nervous system. It is probable that
such exists in all the Acalephe, although the softness of their tissues
renders it difficult of detection. According to Ehrenberg, two nervous
circles may be detected in the Medus@ ; one running along the margin
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of the mantle and furnished with eight ganglia, from which filaments
proceed to the eight red apots which he supposes to bo eyes; whilst
the other is disposed around the entrance to the stomacl, and is
furnished with four ganglia, from whioh filliments proceed to the
tentacula. A nervous ring has also been detected by Professor Agassiz
in Sarsia, one of the Naked-Eyed Pulmogrades; and he states that
it is entirely composed of ganglionic cells. In Berde, it is affirmed b{
Dr. Grant that a nervous ring exists round the mouth, furnished wit!

eight ganglia, from each of which a filament passes towards tbe other
extremity of the body, while others are sent to the lips and tentacula.
In the Echinodermata however its manifestations are much less
equivocal. In the Asterias, for instance, a ring of nervous matter
surrounds the mouth, and sends three filaments to each of the rays;
of these, one seems to traverse its length, while the two others are
distributed on the csecal prolongations of the stomach. In the species
examined and figured by Tiedemann, no ganglionic enlurgements
of this ring appear to exist, and it seems not improbable that, as in
the Meduse, the entire ring is composed of vesicular nervous matter ;
but this element is usually collected into distinct ganglia, which are
found at those poiuts of the ring whence the branches diverge, the
number of the ganglia being always equal to that of the rays. In
those species which possess ocelli at the extremities of the rays, the
nervous chord proceeding towards each swells into a minute ganglion
in its neighbourhood. In the Echinus the arrangement of the nervous
system follows the same general plan; the filaments which diverge
from the oral ring being distributed (in the absence of rays) to the
complicated dental apparatue, whilst others along the course of
the vessels to the digestive organs. The transition between the Radiata
and Articulata, presented by the Holothuria and Sipunculus, is pecu-
liarly well marked in the nervous system of these animals; for the
ring which encircles the mouth is here comparatively small, but a
single or double non-gangliated filament traverses the length of their
prolonged bodies, running near the abdominal surface (which is their
situation in the articulated classes) and giving-off transverse branches.

When we compare the character of the nervous system of these
Radiated classes with that of the higher animals of more hetero-
geneous structure, we find that every segment of the body which is
similar to the rest is connected with a ganglionic centre that seems
to be snvservient to the functions of its own division alone, and to
have little communication with, or dependence upon, the remainder;
these centres being all apparently similar to each other in their
endowments.

Among the Molluscous classes there is no radiate or longitudinal
multiplication of parts, the only repetition being on the two sides of
the median plane., It is chiefly in the organs of animal life that this
bi-lateral symmetry is observable, the symmetry of their nutritive
apparatus being obscured by the unequal development of its different
rm; and the predominance of the latter in their organisation

mpresses itself (so to speak) upon their nervous system, which is not

formed until a late period of development, and which shows a want
of constancy in the relative position of its centres, that is, in striking
contrast with the uniformity of the plan which is 8o obvious in the
nervous systems of Articulata and Vertebrata. Of these centres there
are typically three pairs :—1. The Cephalic Ganglis, which lie either
at the sides of the cssophagus, or above it; and may be either dis-
joined, although connected by a commissure, or fused into one mass,
which is usually bi-lobed; this gives off nerves to the labial and
olfactory tentacula, to the eyes, and to the muscular apparatus of the
mouth ; and upon either of these nerves accessory ganglia may be
developed. 2. The Pedal Ganglia, which are commonly fused into one
mass which is situated below the asophagus, and are connected with
the cephalic ganglia by a commissural band on each side, forming a
ring which encircles that canal; though, in the Nudibranchiata and
some other Gasteropods, the pedal ganglion of each side is fused into
one mass with the corresponding cephalic ganglion: from the pedal

nglion are given off nerves to the foot, and also to the organs of
E:-ring, when those are not actually lodged in them, as frequently
happens. 8. The Parieto-Splanchnio Ganglia, which are usually found
in the posterior part of the body, and are connected by commissural
bands both with the cephalic and with the pedal ganglia : these give
off nerves to the muscular and sensitive parietes of the body, to the
shell-muscle or muscles, to the branchial apparatus, and to the heart
and large vessels. The function of these is divided, in the higher
Mollusca, between two or more pairs of ganglia; and the proper
visceral or sympathetic system becomes more distinct from it.
[Morrusoa.]

The nervous system of the Mollusca becomes ually more com-
plicated as we ascend from the lower to the higher forms. It is in
the Cephalopoda, which stand at the head of the Molluscan series, that
we find an approach towards the structure of the Vertebrate animals,
[CePHALOPODA; NAUTILIDA.]

The plan on which the nervous system is distributed in the sub-
kingdom Articulata exhibits a remarkable uniformity throughout the
whole series, whilst its character ually becomes more elevated as
we trace it from the lowest to the highest divisions of the group. It
usually consists of a double nervous chord, studded with ganglia at
intervals ; and the more alike the different segments, the more equal
are these ganglia, The two filsments of the nervous chord are some-

times at a considerable distance one from the other, and their ganglia
distinct ; but more frequently they are in close apposition, and the
ganglia appear single and common to both. That which may be
regarded as the typical conformation of the norvous system of this
group is seen in the ganglionio chord of dra, or in that of the
larva of most insects, such as that of Sphinz Ligustri. Here we see
the nervous chord nearly uniform throughout, its two halves being
separated however at the anterior portion of the body ; the gauglia
are disposed at tolerably regular intervals, are similar to each other
in size (with the exception of the last, which is formed by the coales-
cence of two), and every one supplies its own segment, having little
connection with any other. The two filaments of the chord divergs
behind the head to inclose the cesophagus; above which we find a
pair of gauglia that receive the nerves of the eyes and antenne. We
shall find that, in the higher classes, the inequality in the formation
and office of the different segments, and the increased powers of special
sensation, involve 4 considerable change in the nervous systém, which
is concentrated about the head and thorax. In the simplest Vermiform
tribes, on the other hand, we lose all trace of separate ganglia, the
nervous chord passing withogt evident enlargement from one extremity
to the other. tever may be the degree of multiplication of the
ganglia of the trunk, they seem but repetitions one of another; the
functions of each segment being the eame with those of the rest. The
cephalic ganglia however are always larger and more important; they
are connected with the organs of special sense ; and they evidently
possess a power of directing and controlling the movements of the
entire body, whilst the power of each ganglion of the trunk is confined
to its own aegment. The longitudinal gangliated chord of Articulata
occupies a position which seems at figst sight altogether different from
that of the nervous system of Vertebrated animals, being found in the
neighbourhood of the ventral or inferior surface of their bodies, instead
of lying just beneath their dorsal or upper surface. From the history
of their development however, and from some other considerations, it
has been suggested that the whole body of these animals may be
considered as in an inverted position; the part in which the en-
tation is first distinguished in insects being the real equivalent of the
dorsal region in Vertebrata, and that over which the germinal mem-
brane is the Jast to close in being homologous with the ventral region.
This view sp&lies also to the position of the ‘ dorsal vessel,” which
would then on the ventral side of the axis, as in Vertebrata,
Regarded under this aspect, the longitudinal nervous tract of Asticu-
lata corresponds with the spinal chord of Vertebrated animals in posi-
tion, as we shall find that it does in function.

When the structure of the chain of ganglia is more particularly
inquired into, it is found to consist of two distinct tracts; one of
which is composed of nerve-fibres only, and backwards from
the cephalic ganglia over the surface of all the ganglia of the trunk,
giving off branches to the nerves that proceed from them; whilst the
other includes the ganglia themselves. Hence, as in the Mollusca,
every part of the body has two sets of nervous connections ; one with
the cephalic ganglia ; and the other with the ganglion of its own seg-
ment. Impressions made upon the afferent fibres, which proceed
from any part of the body to the cephalic ganglia, become sensations
when eonveyod to the latter; whilst, in correspondence to these, the
oconsensual impulses, operating through the cephalio ganglia, harmonise
and direct the general movements of the body, by means of the
efferent nerves proceeding from them. For the lower reflex opera-
tions, on the-other hand, the ganglia of the ventral chord are sufficient ;
each one ministering to the actions of its own segment, and, to a
certain extent also, to those of other segments, It has been ascertained
by the careful dissections of Mr. Newport, to whom we owe all our
most acourate knowledge of the structure of the nervous system in
artioulated animals, that of the fibres constituting the roots by which
the nerves are implanted in the ganglia, some pass into the vesicular
matter of the ganglion, and, after coming into relation with the vesicu-
lar substance, pass out again on the same side; whilst a second set,
after traversing the vesicular matter, pass out by the trunks, proceed-
ing from the opposite side of the same lion ; whilst & tgird set
run along the portion of the chord which connects the ganglia of
different segments, and enter the nervous trunks that issue from them,
at & distance of one or more ganglia above or below. Thus it appears,
that an impression conveyed by an afferent fibre to auy ganglion, may
excite motion either in the muscles of the same side of its own seg-
ment, or in those of the opposite side, or in those of ents at a
guuhr or less distance, according to the point at which the efferent

bres leave the chord. And as the function of these ganglia is altogether
related to the locomotive actions of the segments, we may regard
them as s0o many repetitions of the pedal ganglia of the Mollusca ;
their multiplication being in ise accordance with that of the
instruments which they supply. [Inseora; CRUsTACEA.}
ing to the Vertebrated Series we find their Nervous System
constitutes a far more important portion of the entire organism than
it does in any Invertebrated animal; and that, in its most charac-
teristio forms, it combinea the locomotive centres of the Articulata
with the sensorial centres of the Mollusca, in addition two
organs, the Cerebrum and Cerebellum, to which nothing distinctl
analogous can be detected in any of the inferior classes. ql‘hlﬁ whtc{
may be regarded as the fundamental portion of the nervous system in
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Vertebrata is the Cranio-Spinal Axis, which consists of the medulla
spinalis, or spinal chord, of its anterior prolongation, termed the
medulla oblongata, and of the chain of sensory ganglia, which forms
the superior continuation of the latter. The whole of this axis lies
above the alimentary canal, and there is consequently no cesophageal
ring, like that of Articulated and Molluscous animals; but the two
lateral strands of the cranio-spinal axis still diverge from each other
as they enter the cranium, so as to leave the space which is termed
the fourth ventricle. This cavity communicates anteriorly with the
third ventricle, which separates the lateral balves of the aunterior
portion of the sensorial apparatus; and posteriorly with the spinal
canal, which intervenes between the two lateral halves of the spinal
chord. This last however, like the space between the lateral balves of
the ventral chord in the higher Articulata, is nearly obliterated in man
and the Mammalia, although sufficiently distinguishable in Fishes.
Thespinal chord consists of a continuous tract of gray matter, inclosed
within strands of longitudinal fibres; and it may thus be regarded
as analogous to the lionic chain of the Articulata. Below the
medulla oblongata its endowments ap nearly similar throughout,
for all the nerves which proceed from it are distributed to the sensory
surfaces and to the locomotive organs. In some Vertcbrata, whose
form resembles that of the Articulata (such as the eel and serpent),
there is no difference in the size or distribution of the several pairs of
nerves, as no extremities are developed ; but in other cases, the size of
the trunks, proceeding to the anterior and posterior extremities, is
much greater than that of the nerves given off from the other seg-
ments of the chord; and the quantity of gray matter at their roots is
correspondingly increased. In these trunks, both afferent and efferent
fibres are bound up; but they separate at their roots, or junction
with the spinal chord—the afferent being connected with the side of
the chord nearest the surface of the back—and the motor with that
next the viscera. Both these roots have two sets of connections;
some of each enter the gray substance of the chord, in which they
seem lost, whilst others are continuous with the fibrous portion of the
chord, and are thus put in connection either with other segments or
with the encephalic centres. In this respect, then, there is a precise
correspondence between the spinal column of Vertebrata and the
ventral chord of insects; and in the former, as in the latter,
experiment indicates tbat each segment of the chord has a certain
degree of independence, reflex actions being excitable through it, so
long as the circle of afferent and motor nerves, and their ganglionic
centre, are in an active and uninjured state, even though it be com-
pletely separated from all the rest. At the upper portion of the
spinal chord however, there is a series of ganglionic enlargements,
having several distinot functions. From the medulla oblongata pro-
ceed the chief nerves which are subservient to the respiratory actions,
and also those concerned in mastication and deglutition; so that this
may be regarded as combining the respiratory and the stomato-gastric
ganglia. Above, or in front of this again, we find auditory, optic, and
olfactive gnnﬁa, corresponding to the various subdivisions of the
cephalic ganglia in the Jnvertebrata; these receive trunks from their
respective organs of sensation, and may probably be regarded as
sensorial centres, or seats of consciousness for the impressions which
they severally transmit. The cranio-spinal axis constitutes the whole
nervous system of Amphiozus, in which there seems nothing that in
the least resembles a cerebrum, or cerebellum; and among the
cyclostome fishes generally, the condition of this apparatus is but
liu\loufgher, save as regards the larger development of the sensory

gﬂﬁgut in all higher Vertebrata we find superimposed (as it were) upon
the sensory ganglia the bodies which are known as the Cereb:
Hemispheres or Ganglis; whilst superimposed upon the medulla
oblongata we find the Cerebellum. The former constitute the mass
of the brain in the Mammalia ; covering-in and obscuring the sensory
ganglia 8o completely, that the fundamental importance of these is
by no means generally ised. In fishes however the proportion
between the two sets of oentres is entirely reversed, the rudiments of
the cerebral hemispheres being usually inferior in size to the optic
ganglia alone. The intermediate classes present us with s succession
of gradations from the one type to the other, as re;nd- not merely
the size of the cerebrum, but also its complexity of structure; and
a very close relation may be seen between the degree of development
which it exhibits and the degree of intelligence of the species. It is
a point which is especially worthy of note, that no sensory nerves
terminate divectly in the cerebrum, nor do any motor nerves issue
directly from it; and there seems a strong probability that there is
not (as was formerly supposed) a direct continuity between any of the
nerve-fibres distributed to the body and the med: substance of
the cerebrum. For whilst the nerves. of ial sense have their own
ganglionic centres, it cannot be shown t the nervous fibres of
general sense, which either enter the cranium as part of the cephalic
nerves, or which pass up from the cranio-spinal axis, have any higher
destination than the ganglionic masses termed thalami optici, which
undoubtedly form part of the group of sensorial centres. So the
motor fibres which pass forth from the cravium, either into the
cephalic nerve-trunks, or into the motor columns of the spinal chord,
cannot be certainly said to have an origin higher than the corpora
striata ; which, like the thalami, are most assuredly to be regarded

as ganglionio ocentres, possessing considerable independence of the
oerebrum, though formerly regarded as mere appendages to it. And
we shall find strong physiological ground for the belief that the
oerebrum bas no communication with the external worli otherwiso
than by the sensori-motor apparatus which ministers to the automatio
aotions; receiving through the sensory ganglia that consciousness of
external objects and events, which is the spring of its intellectual or
emotional operations; and communicating its voluntary determina-
tions to the motor part of the same system, to be worked-out (s0 to
speak) by it through the instrumentality of the muscles upon which
it plays. The cerebellum, in like mauner, presents a great difference
in relative development in the several classes of Vertebrata; being in
the lowest a mere thin Jamina of nervous matter on the median line,
only partially covering-in the fourth ventricle; whilst in the highest
it is a mass of considerable size, having two lateral lobes, or hemi-
spheres, in addition to its central portion. It is connected with both
the anterior and the posterior columns of the spinal chord ; and experi-
ment leads to the belief that its chief office is to combine the individual
actions of different members into the complex and nicely-balanced
movements required for p ion of various kinds, and in man for
the execution of the various operations which his intelligenoe prompts
him to undertake. (Carpenter.)

The part of the nervous system of the Vertebrata which is subject
to most alteration is the Brain. The chief differences in its form
depend on the degree in which the hemisphores of the cercbrum and
cerebellum are developed. In fishes these are usually smaller than
the ganglia on the origin of the optic nerves; but ascending in the
scale they become more and more predominant in sige over the rest of
the uervous centres, and appear to have a certain relation to the
development of intelligence in the animal. In the highest animals
and in man tho lobes of the cerebrum and cerebellum are by far the
largest of all the nervous organs; their surfaces are convoluted and
furrowed, the quantity of the gray matter upon them augmented, and
the complexity. of their structure But a8 a special
article is devoted to this subject [BRAIN], it need not be further ocvn-
sidered here; for similar reasons we shall here treat of only the general
phenomm and laws of the actions of the nerves as they are observed
in man, and the cerebro-spinal system only in reference to the nerves
of common sensation and motion ; referring for the description of the
special senses to the articles EYE, Ear, Nosg, and TorGUE, and for
the peculiar influence of the nervous system in the most important
[ to the articles devoted to them. [HEART; STOMACH.]

he constant functions of the cerebro-spinal nerves are—to convey
impressions made on the points in which they are distributed, to the
brain, where they are perceived as sensations, or to the spinal chord,
where they are perceived without sensation; and to convey the influence
of the will from the brain, or some involuntary influence from it or
the spinal chord, to the muscles by which some motion is to be per-
formed. The influences that thus pass to and from the brain are
conveyed through distinct nervous filaments, though the filaments
subservient to each are generally inclosed in the same sheath, and
appear to form a single and simple nerve. The filaments which convey
impressions to the nervous centres are called sensitive, centripetal, or
afferent; while those conveying impressions from the oentres to the
muscles are named motor, centrifugal, or efferent filaments.

The spinal chord, in which all the nerves of the trunk have their appa-
rent origin, is composed of two lateral halves, symmetrical in form and
size,and united together by a part of their inner surfaces at the median
line. The outer portion of the chord is composed of white nervous
matter, the inner of gray, an arrangement the reverse of that of the

ral | brain, in which the oortical substance is gray, and the medullary or

central white. Each lateral half of the apinal chord is again obscurely
divided by superficial furrows into an anterior and a posterior column,
and a smaller middle portion between them. All the nerves by which
sensitive impressions pass arise from the groove between the posterior
and middle columns, and all those (with the exc:i):x;on of the apinal
accessory nerve) by which the excitants to muscular motion are con-
veyed arise from the groove between the anterior and middle columns.
They all arite by what are called roots, that is, by a number of fine
nervous threads or narrow bands attached to the grooves, and passing
for & short distance into the substance of the chord, which, as they
g‘roeoed outwards, conv and unite into & single chord or nerve.

here is an important distinction however between them : the roots
of the posterior or sensitive nerves have a ganglion at their union just
where thoy are leaving the vertebral canal, while those of the anterior
or motor nerves unite without any ganglion into a single chord, which
passes over but does not communicate with the guflion on the pos-
terior roots. Beyond this ganglion the anterior and posterior roots
unite in a common sheath, in which their filamects, though they
continue distinct, are indiscriminately mixed; and in this manner
they proceed through the varied branchings of the sheath to nearly
all parts of the body, conveying the 'Eower of perceiving impressions
to all, and the power of motion to the muscles and probably a few
other tissues.

Nearly the same mode of origin and distribution, and the same dis-
tinctness of office, are found in the nerves that have their centre in
the brain, in which those of the fifth pair [BRAIN] are almost exactly
analogous to the apinal nerves. But in the other cerebral nerves thero
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18 less regularity of origin, the nerves of peculiar sensation having no
muscular nerves corresponding to them, the seventh nerve, or portio
dura, being exclusively motor, without any corresponding sensitive
root, &o. Thus, of the nerves proceeding from the brain, some are in
all their course sensitive only ; others are (except for the occasional
connection of some of their branches with branches of the fifth) entirely
motor; others (part of those of the fifth) mixed, that is, containing in
& common sheath both sensitive and motor filaments, like all the
nerves derived from the spinal chord.

The following table will give the student an idea of the functions of
the cerebral nerves : —

Nerves of Special | Olfactory. Optie. Auditory. Part of Glosso-Pharyngeal,
Sense . . Lingual branch of 5th.

Nervesof Common }Gmter portion of 5th, and part of Glosso-Pharyngeal.

Sensation . .
Nerves of Motion 3rd, 4th, lesser division of 5th, 6th, Facial, and Hypoglossal,
Mixed Nerves . Pneumogastrio and Accessory.

The conveyance of those impressions which produce common sensa-
tion is the property exclusively of those nervous filaments which arise
from the posterior columns of the spinal chord and their continuations
in the brain. To this power, their connection with the brain,
either directly or through the medium of the spinal chord (which, in
this view, may be regarded merely as a collection of & vast number of
the nervous filaments which have their centre in the brain), must
remain uninjured. Hence, when any sensitive nerve is out through,
all the parts to which its filaments are distributed beyond the place of
division are rendered perfectly insensible. The nearer to the brain
that the injury is inflicted, the more extensive is the destruction of
sensibility. en the spinal chord is injured by fracture of the ver-
tebrm, or by disease, or any other means, all the parts whose nerves
come out from the portion below that which is destroyed, become
insensible; they lose also all power of voluntary motion, but for the
present we 8! consider the sensitive filaments and their functions
only. If the posterior roots of a nerve be divided, all the gam su
plied by that nerve lose their sensibility ; or if a nerve be divided
any part of its course, then all the parts supplied by branches given
off between the point of division and the brain retain their sensibility,
while those which are supplied by branches given off in the other
of the nerve more distant from the brain are rendered insensible.
These facts prove that the influence of an impression upon the distal
or peripheral extremity of a nervous filament can only be conveyed to
the brain 8o as to produce sensation through a continuity of nervous
tissue, and only through the very filaments that are impressed ; and
that there is no such communication of adjacent filaments, that if one

is injured, another can convey the impression made on it, as in the

circulation, by the snastomosis or communication of the bloodvessels,
when one is obliterated, the blood which should traverse it passes
through another. The same facts evidently explain also many of the
phenomena of partial paralysis.

If tht of a divided nerve which is still connected with the
brain be stimulated, the same sensation is ived as if the stimulus
were applied to all the parts in which the branches that the nerve
gives off below the division are distributed. This is shown in the
sensation which every one must have felt on striking the inaide of the
elbow (the ‘ funny bone,’ as it is commonly called); the tingling pain
that the blow produces, and which appears to have its seat in the inner
side of the fore arm and hand, and in the little and ring fingers, is
owing to the filaments of the ulnar nerve (which behind the
elbow) being distributed to those parts, and to the sensation being
always referred to the peripheral termination of the filament, in what-
ever part of its course it is irritated. It is of course impossible to
experiment upon a single nervous filament, but the wcurw{u:ith
which the imagined seat of sensation produced by irritatiog a bundle
of filaments accords with their distribution leaves no doubt of the
fact just mentioned. The nearer to the brain that the stimulus is
applied, the more vxtended is the sensation ; hence in disease of the
spinal chord, pain is often felt in all the parts supplied with nerves
coming off from the chord below the diseased portion, and the pain of
dividing a nerve is felt over all the parts to which its branches are
distributed. The same circumstance gives rise to the apparently
strange ideas which those who have lost a limb entertain that they
still possess it, till by their sight or some other means they correct
the erroneous impressions of their sense of touch. For example, the
constant cry of a patient who has juet lost his leg, while the stump
is being dressed, is that his attendants are squeezing his knee, or
cutting his foot, or injuring some other part of the limb, which he
cannot believe has been cut off The reason is, that when those fila-
ments of the nerves in the stump which are destined for the knee are
touched, the knee seems to be touched ; when those which are going
to the foot are injured, the foot appears to suffer. 8o deceptive are
these sensations, that even years after the loss of & limb, or for the
rest of their lives, persons occasionally endeavour to perform some act
with the stump which they were accistomed to do with the part they
bave lost. From the same circumstance of the samenees of sensation,
whatever be the part of a nervous filament to which the stimulus is
applied, arises the well-known feeling of the foot having fallen asleep,
when the ischiatic nerve has been- pressed upon, and the peculiar
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character of the pain in many cases of tic doloureux, in which the
trunk of a nerve being diseased, the pain is referred to all the parts
to which its filaments are distributed.

The laws deduced from these facts, and which are of great import-
ance in the explanation of many diseases of the nervous system, are
briefly these :—The impressions producing sensation always pass from
the circumference of the distribution of the nerves to the centre ; they
are always centripetal, and their centre, the seat of sensation, is the
brain, They can pass only through the tissue of the nervous filamenta
to which they have been applied, and whose connection with the brain
must therefore be unimpaired. The sensation is the same on whatever
part of the nervous filament the impression is first made, and it is
always referred to the peripheral end of the filament.

If thg connection of the nerve with the brain be broken, the same
impression may pass along its filaments to the part where its con-
tinuity is destroyed, but it will produce no sensation; though when
the spinal chord remains, its passage may be indicated by the pheno-
mena of reflex motion, which will be presently considered. It is
chiefly through the medium of the nerves of common sensation that
wo become acquainted with all that the contact of other palpable
bodies teaches, as their form, size, hardness, heat, &o. For the per-
ception of these })ropertiea we must suppose a peculiar condition of
nervous matter ; for although the laws under which impressions are
oconducted through all the sensitive nerves to the brain are the same,

et the nerves of peculiar sensation, as the optio {(Exk] aud the auditory
fEAB] are no more capable of perceiving the impreseions of contact of
non-vibrating bodies, than the nerves of the limbs, &c., are of perceiving
light and sound. 1If the retina be touched in an operation on the eye
(a8 in the experiments which M. ie has often made in operati
for cataract), the sensation produced is that of a brilliant flash of light;
if the auditory nerve be electrified, the pensation is that of a sudden
loud noise; but in neither case is pain produced, unless the nerves
of common sensation, with which parts of the eye and ear are supplied,
be irritated at the same time.

Our ideas of the form and size as well as of the hardness of bodies
are dependent in some degree on another sense, which is peculiarly
oconnected with the muscles [MusoLs), and is called Muscular Sensi-
bility. By it we know what and extent of muscular force we
exert at any given time. Thus, if the hand grasps a ball, we estimate
its size by the degree in which the fingers are extended to inclose
its circumference, for the mere impression of its contact on the fingers
would be the same whether the ball were large or small; we estimate
its weight by the muscular exertion which we feel it necessary to make
to prevent it from falling; and its hardness by the degree of exertion
which is sufficient or insufficient to make an impression on its exterior.
In like manner, if the body be larger than the hand can grasp, then
(unless we can see it) we estimate its size by the distance through
which the hand moves in passing over the whole surface, and its form
by the differences of position in which, in thus passing over it, the
hand is from time to time placed. It is only the smaller differences
in the form of the surfaces of bodies, their samoothuess and roughness,
and other similar characters, that are estimated by the touch alone.
Thus, when a sensitive part (as the hand) is placed or moved with a
oertain foroe on the surface of a body, we know that it is smooth if
all the hand receives the same sensation, or rough if the sensation of
contact is peroeived at points distant from each other. In like manner,
from the extent of surface touched, we form our ideas of the sharpness
or obtuseness of bodiesa.

Perceptions of temperature are also the peculiar attributes of the
nerves of common sensation, but they do not admit of our forming
very aocurate ideas of the heat of bodi our sennations depend
rather on the npidi:{‘wit.h which heat is abstracted from or added to
our bodies, than on the quantity which we lose or receive. Henoe we
feel marble, which conducts heat rapidly, as if it were much colder
than a slowly-conducting carpet of the same temperature ; and when
the difference of temperature between the hand or any other part of
the body and that which it touches is very great, we lose all power of
judging, and cannot directly tell whether it is in contact with (for
example) ice or boiling water. Peculiar states of the ciroulation in and
around the nerves give rise to very different sensations of heat, as in
fever or in shivering, in which, though the skin feels as if it were
burning or freezing, the actual temperature of the surface does not in
either case differ more than five or six degrees from that which is
natural to it.

The acuteness of the common sensibility of parts probably depends,
cmteris paribus, in the healthy state, on the closeness with which th
are beset with the termination of sensitive nervous filaments. E. H.
‘Weber (‘ Annot. Anatom. et Phys.’) has suggested a mode of estimating
the degrees of sensibility of different parts of the surface of the body by
touching two adjacent points of it at the same instant, and observing
at what distance from each other the two ocontacts can be discerned
a8 two distinct impressions. This may be effected by putting small
pieces of cork on the points of a pair of compasses, and preesing both
at the same instant on the part to be examined ; the angles which the
legs of the compass form will thus measure the distances at which the

two impressions are distinguished or are confounded into one. By

.this method of examination it is found that the tip of the tongue is the

most sensible of all the surface of the body, being able to distinguish
0
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two impressions when the distance between the points on which they
are applied is not more than 1-20th of an inch, a result which might
have been anticipated, from the acouracy with which the tongue
perceives and estimates the characters of the smallest portions of
foreign matter in the mouth, and from the great share which the sense
of touch takes in what we confound in the general idea of taste. The
balls of the fingers can distinguish double impressions from 1-12th to
1-4th of an inch apart; the palm at about balf an inch, and other parts
of the skin at various greater distances. Applied to the skin at the
back of the neck, of the upper arm, the thigh, and some other parts,
such double impressions are confounded into one when the points
touched are upwards of two inches asunder.

Numerous circumstances have the power of modifying or increasing
the sensibility of parts, giving rise to varieties of agreeable and painful
sensations. Most parts moreover have certain sensations peculiar to
themselves; thus no other tissue than the ekin is ever the seat of the
sensations of tickling, or itching, or burning heat, &o.; the muscles
alone feel fatigue ; the pain of disease in different tissues is as varied
as any other of its phenomena. Certain parts also are insensible to
any but particular impressions ; the tendons and other similar tissues
may be cut or burnt, or in any way injured without exciting any
sensation, unless they are pulled or twisted, or subjected to any other
of those mechanical influences which it is their office in the animal
eoconomy to resist. Other parts again, as most of the internal organs,
the bones and cartilages, are insensible during health, but in disease
excite severe and peculiar pain. For all these differences however no
explanation is yet known. It is known that certain nerves (the motor)
never, under any circumstances, convey sensible impreesions; that
others (the nerves of the sympathetic system) are, if ever, only occa~
sionally conductors of sensations; that others (the nerves of the
peculiar senses) convey only the impressions of those agents for the
reception of which certain organs are peculiarly adapted ; and that
others have the constant office of oonv:{ing impressions of contact,
beat, &c.; but upon what differences of structure or arrangement
these varieties of function depend no reasonable opinion can at present
be formed.

Many of the phenomena illustrative of the mode of conduction of
the nervous influenoce in the sensitive nerves are re in the motor
filaments, with this difference, that while in the sensitive nerves im-
pressions always proceed from the ciroumference to the oentre, or
from the termination of the nervous filament in any tissue, to its
termination in the brain or spinal chord; in the motor nerves the
impressions always pass in the opposite direction, that is, from the
centre to the circumference, or from the brain or spinal chord to the
muscle or other contractile tissue. When the motor filaments of a
nerve are irritated in any part of its course, no pain is felt, but the
muscles to which it is distributed contract; when a similar nerve is cut
through (or otherwise prevented from conveying the nervous influence),
all the muscles to which the filaments that pass off from it, beyond
the injured portion, are distributed, lose the power of being acted
upon by the will, and soon of being excited by any stimulus,
while those from between the injured part and the brain retain their
power. If the end of that portion of & divided motor nerve which is
still connected with the nervous centre be irritated, no peroeptible
effect follows ; if the end of the other portion, which is now separated
from the brain, be irritated, the muscles to which its filaments proceed
will for a time countinue to contract. The same observations on the
necessity of a continuity of nervous substance, on the abeenoe of any
communication between adjacent filaments, by which one might
assume the office of another, and on the sameness of effect, whatever
part of a nervous filament is irritated, may be made of the motor
as of the sensitive fillaments. As in by far the ter number of
nerves, sensitive and motor filaments are contained within the same
sheath, the phenomena, which have been described separately, will, in
the case of injury or other affection of such nerves, bo combined.
Thus when the nerve of any limb is irritated, sudden pain is felt and
coincident convulsions ensue ; when a similar nerve is divided, the
limb becomes both senseless and motionless; if the upper part of the
divided nerve (that still connected with the brain) be irritated, pain is
felt, but no motion is excited ; if the lower be irritated, convul-
sions of the limb take place, but no pain is felt.

Of the nature of the influence which, ing along the nerves,
excites motion, and of the mannerin which it is set in motion, nothing
whatever is known. Through some nerves it can be transmitted at
will, and the muscles supplied with these are therefore called volun-
tary ; through others the will has no influence in sending the excitant
to motion, and the involuntary muscles to which they pass are
entirely removed from any connection with the mind, except in the
excitement of violent passion or grief, or other exalted mental affeo-
tion. Whatever stimulus is applied to the motor nerves, the same
effect is produced; whether it be the stimulus of the will, or of any
mechanical, chemical, or electrical application, the same muscular
contraction, varying only in degree, is produced. The mind alone has
the power of determining the strength and extent of muscular contrao-
tion, and this it effects by an operation which it scarcely appreciates;
for even one who knows accurately the position and the mode of

action of each muscle cannot, except in ocertain cases, order the act of,

a single muscle, but to produce a certain kind or strength of motion
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is obliged to exert coincidently all the muscles that can minister to
that motion. Thus thero are two muscles, at least, that bend the
fore arm, and no person can make one of them act while the other
remains inactive; the will can only determine certain effects, but it
oannot determine the muscles by which they shall be acoomplished.

In all the phenomena hitherto considered, the mind takes a part ;
but in some circumatances an impreasion passes along & sensitive nerve
to the nervous centre, and although no sensation way have been pro-
duced, an influence is in return conveyed back from the centre through
a motor nerve, and motion is produced, either in the muscles adjacent
to the part first impressed, or in those of some other part of the
body. The phenomena of this class are those of what is called the
Reflex Function; a term which is derived frowa the idea that the im-
pression, passing centripetally, is reflected from the centre as soon as
1t arrives there, and made to pass from it centrifugally.

For the occurrence of these reflex actions, it is essential that the
nerves acted upon should retain their connection with the spinal
chord or with the brain. The spinal chord is sufficieut for some of
these actions, and the power is therefore often spoken of as if it
belonged exclusively to it; but it is evidently poasessed by the whole
oerebro-spinal axia. Thus, if the hind leg of a reptile or any other
animal be separated from the body, and the skin of any part of it be
irritated, no motion of its muscles will ensue ; but if the leg be allowed
to retain its connection with that part of the spinal chord from which
its nerves come out, the same irritation of the skin will produce con-
vulsive contractions of the muscl In the first case the impression
on the skin, if it passed along the sensitive nervous filaments at all,
was lost at their cut extremity ; in the secoud, it passed through them
to the spinal chord, and thence either it or some other influence
returned immediately through the motor nerves to the musclea.

On this property of Reflecting the impressions received from sensi-
tive to motor nerves, many of the muscular motions which were
formerly regarded as instinctive or sympathetic, and many others of
the most important phenomena, depend. Thus when light falls on
the retina, the impression reccived by the brain is instantly reflected
through the third nerve, and the iris, without any effort of the will,
ocontracts; and if the light be very strong and sudden, the eyelids
involuntarily wince, as they do before any expected injury. In like
manner & stimulus applied to the nose excites involuntary sneezing ;
food, or any other substande in the fauces or pharynx, excites the
involuntary act of swallowing, and still more an irritation of the
larynx is reflected from the medulla oblongata, and excites in all the
respiratory muscles involuntary coughing. (In all these cases sensatiou
coexists with the reflection of the impressiori through the motor nerves;
but sensation is by no means essential to the phenomena; on the
contrary, in the most marked examples the centripetal impression is
not perceived by the brain. Thus the sphincter muscles are constantly
maintained in a state of contraction under the influence which passcs
unfelt from the spinal chord ; and all the motions occurring in decap-
itated animals (in which the reflex actions are more remarkable than
under any other circumstances) must probably be regarded as unac-
oompanied by eensation, since exactly similar phenomena occur in

ns suffering from some forms of lyeis, and who can never
eel the impression on the skin upon which the involuntary motions
instantly follow. In the case of reflection from the optic nerve to the
nerves of the iris, and in most of those in which the semsitive nerves
Em directly to the brain, sensation is produced with the reflex action ;
ut in all the cases where the centripetal nerves pass to the spiual
chord, the reflex actions take place as well, or even more certainly,
after the removal of the brain. The spinal chord is essential for a
reflex action in the nerves that pass out from it; the brain for a
similar action in its own nerves: in the first case sensation is not
involved, in the second it generally is.

Mr. Grainger (‘ Observations on the Spinal Chord’) believes that the
impressions which produce reflex actions, and those which pass to and
from the brain in sensation aud voluntary motion, are not conveyed
by the same sets of nervous fibres. He considers that there meet in
the spinal chord four seta of nervous filaments: one ing only to
the exterior white matter, and then ascending to the brain, to which
they convey sensations; & second, corresponding to these, which pass
from the brain along the exterior white matter of the chord, and thence
to the muscles, for the conveyance of the influence of the will to thera.
These two sets are the same as the commonly described sensitive and
motor filaments; the others are analogous to these, but are supposed
to be subservient only to the reflex actions ; they pass to and from the
chord with the others, but instead of being continued up with them
to the brain along the exterior of the chord, penetrate into its sub-
stance, and lose themeelves in its central gray matter—the recipient
and reflector of the imp which they convey. The observations
of the course of the filaments of the nerves, where they pass into the
spinal chord, upon which this very ingenious view is founded, have
not yet been sufficieutly confirmed to establish its truth beyond
doubt; but it still affords the most intelligible explanation of the
manner in which impressions, passing apparently through the same
§lsmeptu, in some cases produce sensation, and in others none; and
in which, for certain purposes, organs supplied with nerves from the
gen_abro-cpmal axis are yet usually removed from the influence of the

rain.
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It deserves particular remark, that in the cases in which the impres-
sion is conveyed only to the spinal chord, as in beheaded animals, the
motions that result from the reflected influence evince design. They
are in fact instinctive. Thus, when a bird’s or any other lower animal’s
(as a frog’s) head is cut off, the body endeavours to escape, and evinces
method in its attempts ; if & limb is touched, it is drawn away from
the contact ; if a part of the body is irritated, the foot will sometimes
be raised in an endeavour to remove the source of irritation. These
actions are similar to those of monsters born without brains, many of
which have been known to cry, to take milk, and ‘Perlorm many other
instinctive acts. From such facts as these it is inferred that the brain-
less animals perform all their functions unconsciously. We can however
draw a distinction between the functions performed under the influence
of the action of the nerves of special sense (the sensory ﬁmglia) and
those performed by the ganglia supplying the stomach, heart, lungs,
and other organs.

Of the nature of the agent which, passing along the nervous fila-
ments, produces sensation or excites motion, nothing satisfactory is at
present known. The imperceptible velocity of its passage naturally
suggested the idea of an electric current, and except by the supposition
of the motion, or the vibration of the partigles of some such subtle
material as electricity or the other imponderable agents are conceived
to be, its velocity is scarcely to be accounted for. Some idea may be
formed of its rapidity of passage along the nerves to and from the
brain, by a rough calculation which the writer lately made, that when
o perton plays rapidly on the piano, upwards of 1000 distinot move-
ments are performed within the minute; each of which has its time,
place, and strength exactly ordered. At the same time that the mind
im; this number of impreasions to the muscles, it is receiving not
less than 2000 impressions by each of three distinot senses, the eye,
the ear, and the touch, and perceives the most minute variations with
each. From the similarity of this velocity of the nervous agent, to
that of the passage of electricity, and from a few lp&rent analogies,
some bave imagimed the nervous agent, or fiuid, to be identical with
the electric; but the grounds for such an opinion are at present few
and unoertain, while many evident facts miiitate strongly against it,
as the equal conducting power of all the moist tissues as well as the
nervous; the improbability that electric fluid should be isolated in
the filaments, the inconstancy of the results of experiments in which
a current of electricity is used to replace a removed portion of a
nerve, &c.

The more probable theory is that the nervous force is correlative
with the forces engaged in the nutrition of the body. We find light
and heat necessary to the production of the materials from which
the nervous system is formed. These are correlative with the chemical
foroes brought into action in forming the compounds of our food, as
sugar, starch, and protein. The sugar and starch, on the dissolution
of their physical conditions in contact with oxygen, yield heat to the
body ; and it is quite as probable that protein, under the same circum-
stances, should exhibit muscular and nervous force. At any rate this
theory is rendered very probable by a large and increasing number
of facts. In animals capable of developing electricity it is clear]
correlative with the nervous force. [ELRCTRIOITY 1IN ORGANIO BEINGS,

The nervous force appears to be generated in the brain, spinal chord,
and in all parts where there is ganglionic or gray nervous matter, and
from these centres distributed to the nerves. Thus, if the trunk of
a mixed nerve be divided, that part which is separated from the
nervous centre soon loses that which may be called its stock of excita-
bility, while that which remains attached to the centres retains ite
excitability as if no injury had been inflicted. For the maintenance
of the excitability on whi:{ the reflex actions depend, the spinal chord
alope seems to be necessary; for it is not more rapidly expended
after the removal of the brain than when the brain is present. For
the maintenance of the excitability for other actions the brain is
easential.

Each impression made on the sensitive nerves, and each excitant to
motion, may be considered to cause a certain consumption of the
nervous influence, which it is the office of the nervous oentres to
replace ; and & healthy condition of the nervous system may reason-
ably be conceived to depend on & due proportion between the waste
and the supply. When the former has been excessive, weakness or
fatigue of the senses, or of the power of muwula'r motion, is produced,
which a period of nle:{ or rest from excitement is necessary to replace.
The neceasity of such rest is indicated to us by the fatigue at the
close of each day, and cannot long be safely resisted ; for after tl.;e
loss of the night's rest, the excitant necessary to produce a certain
effect is found to become greater in a rapidly increasing ratio through
every hour of the succeeding day. During rest the brain may be con-
sidered as producing the excitability by which the nerves may act
during the "E:;md of exertion ; and hence exertion is not less necessary
for health rest; and many disorders show that excitability may,
for want of being wasted by exertion, accumulate. Hence much of
that which passes under the popular name of nervousneas—a condition
in which a given excitant produces a greater effect than is natural or
healthy; and this (although the use of terms usually applied to
material things may give too definite an idea of it) we may reasonably
believe to result from an accumulation of nervous influence, as fatigue,
or the need of a greater excitement to produce a certain effect, results

from its waste, The influence of exercise of the nervea follows the
same rule as that of exercise of the muscles or any other tissue; by
it, within oertain limits, the power of perceiving impressions and of
exciting motion is progressively increased ;.the excrhbility of each
organ or of the whole system being, within those limits, capable of
adaptation to the need of the individual ; hence the power by practice
of attaining to perfection of touch, or of hearing, or sight, or any
other sense. Impressions are distinctly felt by the practised sense
which are completely imperceptible to that which has been only
casually employed. In like manner, when the organ of one sense is
destroyed, and thus one outlet for excitability is closed, the rest acquire
increased acuteness; heace the accuracy of the hearing and touch in
the blind, of the sight in the deaf, &ec.

The study of the functions of the spinal chord in health is especi-
ally important in relation to the numerous diseased actions of the
nervous system. In the previous remarks we have meen that the
spinal chord is the seat of an im t series of reflex functions. It
maust not however be supposed that the spinal chord alone is the seat
of reflex functions, the masses of nervous matter which lie at the
base of the brain, the medulla oblongata, and the nervous oentres
giving origin to the nerves of special sense, and the brain itself, are all
peats of special reflex functions. The reflex actions more especially
presided over by the spinal chord in man, appear to be the expulsive
movements of the organs of ic life and the muscular movements
of the posterior extremities. The expulsive movements alluded to,
and which can be performed independent of any action of the brain
or will, are defecation, urination, parturition, and other functions con-

cted with the rep tive processes. These functions are rmed
in diseased conditions such as apoplexy, and in the ansesthetio state

roduced by chloroform, or ether, without the consciousness of the
individual. So also the movements of the posterior extremities occur
as the result of stimulation when the individual is entirely uncon-
scious. Amo: the lower animals muscular movements are manifested
in the In: ata after the removal of the cephalic ganglia, and in
the Vertebrata after the destruction of the brain. 'Fl::s f will
leap when irritated after their brains are removed, and birds are known
to fly after their heads have been cut off From these facts we may
infer that the mbu:o&l:r movet?o::‘u inﬂ‘man, of tg; lower extremities
especially, may result of the reflex action of nerves proceeding
from the epinal clford, and supplying these parte. It is very oertain
that the movements of the body are continued in walking whilst the
mind is entirely abstracted.

In morbid conditions of the nervous system, the functions of the
spinal chord are frequently deranged. In many diseases convulsions
oocur, which are the result of the derangement of the spinal chord
and ite nerves. [CONVULSIONS, in ARTS AND 80. Div.] Convulsive
diseases may arise from three causes : 1, from irritation of the excitor
nerves; 2, from deranged or morbid conditions of the spinal chord
or medulla oblongata; or 3, from a combination of these two. Such
conditions of the nervous system are seen in the convulsions of hydro-
hobia, tetanus, epilepuy, and l:zmria. ‘When these diseases destroy
fe, it is usually by suspending the respiratory movements, the muscles
effecting which being fixed by the spasms prevent the ingress and

of air $o and from the lungs.

The Medulla Oblongata [BraIX] is distinct from the apinal chord
and the brain, although it has an intimate relation with both. From
this relationship arises one of its special functions, which appears to be,
to bring the parts of the nervous system above and below it into
intimate connection. It also serves as a oentre for the reflex opera-
tiona of the nerves which issue from it. These reflex actions are
connected with the most important fanctions in the life of animals—
Deglutition and Respiration. This explains the fact that the wﬁ;}:}y
of almost every other portion of the nervous system may be suspeuded,
and yet life continue, but should the functions of the medulla
oblon, cease, death ensues.

“The chief excitor nerve of the Respiral Movements, is the
afferent portion of the par ; but the afferent portion of the
fifth pair is also & powerful excitor; and the afferent portions of all
the spinal nerves, conveying impressions from the general surface of
the body, are also capable of contributing to the excitement necessary
for the production of the movement. The chief motor nerves are the
phrenic and intercostals, which, though issuing from the chord at a
considerable space lower down, prob:}:{ originate in the medulls
oblongata. The motor portions of several other spinal nerves are also
partly concerned, as are also the facial nerve, the motor portion of the
par vagum, and the spinal accessory. The ordinary movements of
respiration involve little action of any motor nerves but the phrenic
and intercostal ; and it is only when an excess of the stimulus (pro-
duced for example by two long & suspension of the aérating proceas)
excites extraordinary movements, that the nerves last enumerated are
called into action.

“The acts of prehension of food with the lips, and of mastication,
though usually effected by voluntary power in the adult, seem to be
capable of taking place as a part of the reflex operation of the medulla
oblonguta in the infant, as in the Jower animals. This is particularly
evident in the prehension of the nipple by the lips of the infant, and
the act of suction which the contact of that body (or of any resemhié-~
it) seems to excite. The experiments provided for us by natw
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the production of suencephalous monstrosities, fally prove that the
integrity of the nervous connection of the lips and respiratory organs
with the medulla oblongata, is alone sufficient for the performance of
this action; and experiments upon young animals from which the
brain has been removed establish the same fact. Thus Mr. Grainger
found that upon introducing his finger moistened with milk, or with
sugar and water, between the lips of a puppy thus mutilated, the act
of suction was excited, and not merely the act cf suction itself, but
other movements having a relation to it: for as the puppy lay on its
side sucking the finger it pushed out its feet in the same manner as

young pigs exert theirs in compressing the sow’s dugs. This action
soems akin to many of those by which the lower animals take in their |
food; and we may thus recognise in the medulla oblongata a distinot
oentre of reflex action for the reception and deglutition of aliment, -
analagous to the stomato-gastric ganglia of invertebrated animals. In
the movements of deglutition, which as formerly explained are purely |
reflex, the chief excitor is undoubtedly the adherent portion of the '
gloaso-pharyngeal nerve. It is found that, if the trunk of this nerve
or its pharyngeal (but not its lingual) branches be pinched, pricked, or |
otherwise irritated, whilst still in connection with the medulla oblon-

ta, the-movements concerned in the act of swallowing are excited.
%“he same oocurs if when the trunk of the gloeso-p has been
divided, the cut extremity in connection with the medulla oblongata
is irritated; but little or no muscular contraction is produced by
irritation of the separated extremity, whenoe it is apparent that the
glosso-pharyngeal has little or no direct motal power, but acts as an
excitor. In this it appears to be assisted by the branches of the fifth
pair distributed upon the fauces; and probably also by the branches
of the superior laryngal distributed upon the pharynx. The motor
influence, which is generated in respondence to the stimulus thus
conveyed, appears to act chiefly through the branches of the par
vagum, which are distributed to most of the muscles concerned in
swallowing ; but the facial, the hypoglossal, the motor portion of the
fifth, and perhaps also the motor portion of some of the cervioal
nerves, are also concerned in the movement, and may effect it, though
with difficulty, after the p branches of the par vagum have
been divided.

“In the propulsion of the food down the csophagus, to which the
glosso-pharyngeal nerve does not extend, the muscular contraction, so
far as it is of & reflex nature, must depend upbn the cesophageal
branches of the par vagum alome; their afferent portion being the
excitor, and their motor portion giving the requisite stimulus to the
muscles. The same must be th to the muscular con-

e case in
tractions of the cardiac and piloric sphincters, and of the walls of the
stomach, so far as regards their degondenoo upon the nervous system
at all; but the degree of this is doubtful. It is also through the reflex
actions of the medulls oblongata that the aperture of the glottis is
regulated.[LARYNX]), and the regulation of the aperture of the iris in
the eyes is effected.”” [EYE.]

That part of the brain which fiv- origin to the olfactory, optic, and
suditory nervee, is seen in the lower animals, es inllyr{n glhOI, to
consist of separate and independent ganglia. In the human brain they
are not so distinct, but at the base of the brain two ionic masses
are observed which are called the corpora striata and thalami optici.
{BraIN.] The fibres forming these two masses may be readily sepa-
rated, for we find that, whilst the fibres passing to the corpora striata
give rise to none but motor nerves, those that pass to the thalami
afford origin to sensory nerves.

‘The functions of this group of ganglia may be partly inferred from
the results of experiments, and these have been chiefly made upon the
optic ganglia, or corporaquadrigemina. The partial lossof the ganglion
rrodueeu temporary blindness in the eye of the opposite side, and partial

oss of muscular power on the opposite side of the body; and the
removal of a larger portion, or the complete extirpation of it, occasions
permanent blindness or immobility of the pupil, and temporary
muscular weaknees on the opposite side.

*“This temporary disorder of the muscular sometimes mani-
fests itself in a tendency to move on the axis, as if the animal were
giddy ; and sometimes in irregular convulsive movements. Here then
we have proof of the necessity of the integrity of this ganglionic centre

for the possession of the sense of vision; and we have further proof | usual

that the ganglion is connected with the muscular apparatus by motor
nerves issuing from it. The reason why the eye of the opposite side
is affected, is to be found in the decussation of the optic nerves. The
influence of the operation on the muscles of the opposite side of the
body is at once understood from the fact of the decussation of the
motor fibres in the anterior pyramida.

*Thus we see that the optic ganglia receive the impressions from the
eyes by the optic nerves, convert them as it were into sensations, and
also transmit motor impulses to the muscular system, in respondence
to those sensations. Thus they have much analogy to the cephalic
ganglia of the lower animals, the greater part of whose purpose seems
to be to guide the actions of the beings to which they belong through
the sensations which they receive. But with a function which is pro-
bably the same, there is this important difference, as to the purpose
served by these parts, in the encephalon of man, and of the animals
that approach nearest to him, in the conformation of his nervous
ovntres.

“The consensnal or instinctive movements which make up nearly the
whole of those actions in the Juvertebrata that are not simply reflex,
oconstitute a comparatively smaller proportion of the actions of the
higher Vertebrata ; these being guided in a much greater degree by
intelligence, which reasons upon the sensations, and devises means to
gratify the desires created by them. Consequently there is reason to
think that the direct action of the sensory ganglia upon the muscles
is comparatively seldom exercised in the active condition of the
cerebrum.

“There are certain actions however which would seem to take place
regularly through this channel. Thus the consensual movements of
the eyes, which concur to direct their axis towards the same object,
appear to depend upon the impressions made upon the retina, for we
do not see these movements taking place with nearly the same
exactoess in the eyes of persons who have been born totally blind ;
and in those who have completely lost their sight after haviog enjoyed
the power of vision, we 1nay also perceive that although the two eyes
move consentaneously from habit, yet that their axes are parallel
instead of convergent, so that they do not seem to look at any object
but beyond it into vacancy.

“The existence of a Sensation of some kind, in connection with a
Muscular exertion, seems essential to the oontinuance of the latter.
Our ordinary movements are guided by what is termed the muscular
sense, that is, by a feeling of the condition of the muscle that comes
to us through its own sensory nerves. How necessary this is to the
exercise of muscular power may be best judged of from cases in which
it has been lost. Thus a woman who had suffered complete loss of
sensation in one arm, but who retained its motor power, found that
she could not support her infant upon it, without constantly looking
at it ; and that if she were to remove her eyes for a moment the child
would fall, in spite of her knowledge that her infant waas resting on
her arm, and of her desire to sustain it. Here, the muscular sense
being entirely deficient, the sense of vision supplied what was deficient
80 long as it was exercised upon the object, but as soon as this
guiding influence was withdrawn, the strongest will ocould not sustain
the muscular action. Again, in the production of vocal sounds, the
nice adjustment of the vocal larynx, which is requisite to produce
determinate tones, can only be effected in obedience to a mental con-
ception of the tone to be uttered; and this conception -cannot be
formed unless the sense of hearing has brought similar tones to the
mind. Henoe it is, that persons who are born deaf are also dumb.
They may have no malformation of the organs of speech, but they are
incapable of uttering distinct vocal sounds or musical tones because
they have not the guiding conception, or recalled sensation of the
nature of these, By long training, and by efforts directed by the
muscular sense of the larnyx itself, some persons thus circumstanced
have acquired the power of speech; bat the want of sufficiently definite
control over the vocal muscles is always very evident in the use of the

organ.

¢ Various other facts might be adduoed to show that in man certain
movements are as intimately connected with the excitement of sensa-
tions in the sensory ganglia as others are with the production of
impressions in the ganglia of reflex actions. And it may be further
questioned, in the ab of any precise knowledge upon the subject,
whe::er b?de en;otionl, when so ltrong}'y J::it.od as : act involuntarily
on the y, do not operate through thi up of ganglia and the
fibres proceeding from them. g 8

“There are many analogies between the purely emotional actions of
man and the instinctive movements of the rom animals, each follow-
ing closely upon sensations, without auy exercise of the reasoning
faculty, and each being performed not merely without the mandate of
the will, but often in direct opposition to it. That the emotions,
when they thus affect the body, do not operate through the same set
of nervous fibres as those which convey the influence of the will,
seems proved by this fact—that cases have oocurred in which muscles
have been ysed by the will, whilst they remain obedient to the
o_moelonl; and vice versA. Thus, in one instance the muscles of one
side of the face were palsied in such a manner that the individual
oould not voluntarily shut his eye nor draw his mouth towards that
side, yet when any ludicrous circumstance caused him to laugh, their
) play was manifested in the expression of his countenance ; and
in anot!m' case the muscles were in obedience to the will, but when
the individual laughed or cried, under the influence of an emotion, it
was only on one side of the face. To these may be added another
case in which the right arm was completely palsied, so that the indi-
vidual had not the least voluntary power over it; yet it was violently
sgitated whenever he met a friend whom he desired to greet. These
and similar cases afford sufficient proof that the direct influence of the
emotions on the muscular system operates through a ohannel distinot
from that which conveys the influence of the will ; and when we con-
sider how closely the emotions are connected with the sensations
which excite them, aud their close analogy with the instinots of the
m:r tl:l:o‘:: there seems a stro pm:hmption in favour of the idea

T nerves prooeeding e sensory gangli
their peculiar instrument of operation on the bod;y fia constitate
e ; A ve{ry t.hc'mwh- ic enmgla of it;h;ﬂi’mtnedm:e' dependence of the
on of this class upon sensations, forded b; uliar

ments which are excited by the act 0. tickling.” y the peo mover
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No one can question the completely involuntary nature of these
movements; on the other hand, they are not reflex, for they do not
take place unless the irritation is felt.

Now the tickling may produce not merely a variety of semi-convul-
sive movements, tending to withdraw the body from the source of
irritation, but also a tendency to laughter, and an emotional state
connected with it. But it would appear that the semi-convulsive
movements are immediately excited not by the emotion but by the
sensation ; for there is a great variation amongst different individuals
as to the results of the irritation, the action of laughter being excited
in some, without any other effect ; whilat in others, spasmodic move-
ments of the extremities take place without any tendency to laughter,
indeed with a feeling of extreme distress.

In many Diseases the influence of emotional states are remarkable.
In Hydrophobia and Hysteria convulsions are frequently brought on
by cnuses that excite emotional states. In hydrophobia the sight or
sound of moving water will sometimes produce frightful paroxysms,
whilst in hysteria the sight of one individual labouring under an
attack will produce it in another. Many of the phenomena presented
by persons in the mesmerio state may be also traced to an excessive
activity of the 1 or emotional system, so that slight impres-
sions produce powerful effects, If it is also recollected that such indi-
viduals have frequently a morbid desire of gratifying the wishes of
those who witness them in the expectation of seeing marvels, a further
explanation is afforded of the singular phenomena presented by persons
in this state,

The functions of the Cerebellum [BrAIN] have been the subject of
much discussion. According to phrenologists Ll::mnowov, A. & SoL
Drv.], this organ is the seat of the sexual inct. This doctrine
derives little or no support from comparative anatomy, as there is no
correspondence between the size of this organ and the strength of this
instinct among the lower animala. Nor does it appear to be always
the case that there is a derangement of the sexual instinct where there
is disease of this organ. The more probable view of the functions of
the cerebellum seems to be that it is in some way connected with the
functions of locomotion. Its development in the lower animals cor-
responds with the variety and energy of the muscular movements,
whilst injury to this organ is invariably attended with derangements
in the functions of locomotion. From experiments upon all classes
of vertebrated animals it has been found that when the cerebellum is
removed, the power of walking, flying, standing, or maintaining the
equilibrium of the body is destroyed. It does not seem that the
animal has in any degree lost the voluntary power over its individual
muscles, but it cannot combine their actions for any general movements
of the body. Again, it is found that when the cerebellum is diseased,
the motor function of the musoles is not destroyed, but that the same
want of combining or harmonising the movements of the body result
as are observed when the cerebellum is injured.

From what has been previously said, it will be seen that the cere-
bral lobes, although 8o important in man and the higher animals,
are, after all, not the fundamental portions of the nervous system.
They are the last-formed portions of the nervous system, and all the
functions of animal life can be carried on without them. But whilst
this is the case there is no doubt that the cerebral hemispheres are the
seat of all those phenomena which we call intelligence, and which dis-
tinguish 8o greatly man from the lower animals, The substitute for
intelligence in the lower animals is what we call instinct. The distine-
tion between actions resulting from the operation of these two princi-
Eles are very evident. In intelligence there is an intentional and

nown end produced, as the result of definite ideas; whilst in instinc-
tive actions there are no preceding ideas and no knowledge of the end
to be attained. Such actions are purely automatic. Because instinc-
tive actions evince design, it is no proof that the animal exhibiting
them is aware of the design. In fact, the great mass of instinctive
actions are 8o perfact, that none of the results of intelligence can equal
them. The bee builds its cells with inimitable certainty; the Che-
todon rostratus projects from its prolonged snout a drop of water, which
strikes the insects that arc flying above its head, and thus secures them
as its prey. The great majority of the actions of the lower animals
are purely instinctive and automatic; and many even of those which
posseas cerebral lobes lead rather an instinctive than an intelligent life.
80 even with man, many of the actions of his life are instinctive, espe-
cially thase which are performed during infancy.

That the cerebral lobes are the seat of Intelligence, seems to be
Eroved in various ways. When they are destroyed the animal or

uman being is no longer capable of exhibiting the functions of intel-
ligence. At the same time this is not the case when one lobe of the
brain only is destrayed, for when this is the case from disease or acci-
dent, persons have been known to perform all the ordinary acts of
intelligence. This has led to the conclusion that just as all the funo-
tions of seeing or hearing can be performed by one eye or one ear, so
all the functions of the mind may be performed by one lobe of the
brain. The argumeats in favour of this view have been well developed
by Dr. Wigan in his work on the ‘ Duality of the Mind.’

In cases of children who are born with a deficiency of the cerebral
lobes, we find a deficiency of intellsctual activity. Inthe case of many
idiots there is simply a want of size of brain. " This is remarkably
exemplified in the case of the two Astec children recently exhibited

in Loudon, whose brains are exceedingly small, aud whose want of
intelligence corresponds with this deficient development of their
brains, It is thus we find there is some truth in the phrenological
axiom [PHRENOLOGY, loc. ¢.] that the size of the brain is the measure of
its power. But this ie only true in respect of the gray matter, as there
can be little doubt that the vesicular or gray matter of the cerebral
lobes is the seat of intelligence. In regard to the human brain it
holds good as far as the operations of the underatanding are concerned,
and peraons with large heads are remarkable for the influence they
exercise over the judgments and acts of others. In the case however
of those intellectual operations which we call Genius, and which seem
to take their rise in the feelings and to address the feeliugs, it ia not
found that there is any relation between the sixe of the cerebral lobes
and its manifestations, persons manifesting considerable genius
possessing but small brains.

It appears to be perfectly true that varieties of mental character
acoompany varieties in the form of the brain, and that the manifes-
tatione of intelligence vary according to the temperament of various
individuals.

All the operations of the mind are dependent upon semsations.
Without sensation there is no developmeut of intelligence. A blind
man has no idea of colour ; he has had no impression of colour pro-
duced upon his eye, and consequently no idea formed in his miad.
The seat of Sensorial Consciousness, as we have seen, is evidently the
sensorial ganglia ; but in animals without cerebral lobes there can be
no impreasions produced, such as we call sensations ; these are in fact
ideas or impressions produced upon the cerebral lobes by the trans-
mission of the impreasions upon the sensory gauglia upwards. Thus
we find the sensory ganglia producing reflex automatic movements by
acting on the apinal chord below, and becoming the source of ideas to
the cerebral lobes above. Dr. Carpenter, to whom physiologista are
deeply indebted for the masterly mauner in which he has investigated
the whole of this subject, goes farther than this, and states his opinion
that the sensory ganglia constitute the seat of consciousness, * not
merely for impressions on the organs of sense, but also for changes on
the cortical substance of the cerebrum; so that until the latter have
reacted downwards upon the sensorium we have no consciousness
either of the formation of ideas or of any intellectual process of which
these may be the subjeots.”

Although it follows from this that animals without cerebral lobes
have no ideas, we may suppose that the conditions of their conscious-
ness would produce the feelings of pleasure and pain; and just as
these feelings are produced by external impressions, so do ideas of
pleasure and pain produce emotional states of the mind, which deter-
mine the character of our thought and influence our conduct. The
sentiments and propensities dwelt on by mental philosophers [ PHRE-
NoLOGY, loc. ¢.] seem to take origin in this way,—the activity of the
sentiment of Benevolence or Malevolence having for its excitement
the idea of an object to be loved or hated, and so on with the other
sentiments, and what are called the propensities. * The same view
may bo applied to the love of Truth, of Beauty, of Sublimity, of
Goodness, of Order, of Possessions, of Couatry, &c., and also to Cheer-
fulness, Wit, Humour, &c., and to many conditions usually considered
as purely intellectual. And in fact the association of sensorial plea-
sure with any idea or class of ideas gives it an emotional character ;
so that emotional states are not by any means limited within the
categories which most peychologists have attempted to lay down;
these being for the most part generio terms, which comprebend certain
groups of ideas bearing more or less similarity to each other, but not
by any means including all possible combinations.”

We have seen how the movements of the body may be influenced
by impressions made upon the sensory ganglia, and we can now ses
how it is that.ideas may become the source of movements. In persons
who are ‘ticklish’ it is not necessary to tickle them to make thom
laugh, but the mere idea of tickling produced by pointing the finger
will set them off Thus throughout the whole series of emotional
ideas they may be recalled without sensations so as to produce move-
menta, Such movements may or may not be under the control of
the will. That they are not always so, that there is frequently an
antagonism between the emotions and the will, Dr. Carpentur regards
as avidenoe that the seat of the emotions is different from that of the
will. It also sometimes happens that muscles paralysed to volitional
will act under the influence of emotional impulses, and vice versd. This
subject is fraught with lessons of practical value. In the education
of the human being it becomes of the utmost importance so to
cultivate the will that it may control those tendencies to impulsive
action which are the result of the various emotional states. Kxcesaive
indulgence in icular feelings oconstantly lead to those oonditions
of insanity which are known by the name of Monomania. [Insaxrry,
in ARTS AND S0. D1v.] In certain forms of hysteria, and in habitual
stammering we have also instances of the loss of control of the will
over muscular actions, brought on by emotional states.

The result of the activity of the cerebral lobes in the way we have

inted out, is to produce what are oalled the Intellectual Powers.

'o these we can only briefly refer. Thus the first in order of theee is
called the Association of Ideas, which oconsists in the production of
such a oonnection between two or more ideas, that the consciousnees
of the one tends to bring the other before the mind—one idea, or net
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of ideas, tending to the production of other ideas. This is called
Buggestion. The activity of this power lies at the foundation of the
intellectual qualities of man. It is owing to this association of ideas
thiat he is enabled to trace the relation of cause and effect. It isthrough
this same power of associating ideas that he is enabled to separate those
things which differ, and to combine those things which are alike; and
thus to Classify, and also to arrive at general facts, from the investigation
of special ones. It is also by meaus of this power that he is enabled to
put his ideas into new forms, and to produce those resultas which are
called Imagination.

When the consciousness is specially directed to the changes going
on in the sensorium, whether these are produced by objects from
without, or by the operation of the brain iteelf, the act is called
Attention. This condition may be either produced by an effort of the
will, or it may occur as the result of the irresistible attraction of the
object or train of thought going on in the cerebrum. Memory occurs
when past states of consciousness are reproduced by the association of
idens. From what we know of the exercise of this faculty, it would
appear that every sensory impreesion is registered in the cerebral
organisation, whether individuals are conscious of it or not. Thus
perzons will entirely forget for days and weeks, or even longer periods,
facts which are nevertheless duly registered in their minds. An extra-
ordinary case of this kind is related, in which a poor woman, during
the delirium of fever, was discovered to be repeating passages fiom the
Pealms in Hebrew. When she recovered she was quite unccnscious
of any knowledge of Hebrew, but in the early part of her life she had
lived in the family of a clergyman who was in the habit of repeating
frequently in her hearing parts of the Psalms in Hebrew. In this
instance the woman must have acquired her knowledge unconsciously.
Memory is either voluntary, when it is called Recollection, or it is
sutomatic, reproducing ideas without the direct interference of the will,

‘When we attend to our own mental operations a very different class
of ideas is called up from those which are produced by external objects,
This class of ideas is entirely dependent on the intellectual powers, and
they have no relation to sensations, but are the original source of all our
knowledge. To this class of ideas we may refer the Beliefs in our own
present existence, in our past existence, and in our personal identity ;
the Belief in the external and independent existence of the causes of
our sensations, the Belief in an efficient cause for all things around us,
the Belief in the stability of the order of nature, and in our own free
will. Amongst those elementary modes of thought which arise from
the constitution of our minds we must rank the ideas of Truth, Beauty,
and Right; and closely connected with these are the ideas connected
with the being and attributes of Deity.

Upon the sensational and intellectual ideas thus brought before the
mind, all acts of what is called ing are founded. These consist for
the most part in the aggregation and collocation of ideas, the resolution
of compound ideas into simple ones, and the combination of simple
jdeas into general expressions. In these processes the faculty of Compa-
rison, by which the connection and relation of ideas are getoeivod, is
exercised ; also that of Abstraction, by which we separate and isolate par-
ticular qualities of ah object; and Generalisation, by which the qualities
of an object or objects which are alike are brought together.

One of the mast interesting and important points in connection
with the function of the cerebral hemispheres is the influence of what
we call Will, not only on the intellectual powers, but on the whole of
the functions of the nervous aystem. We have seen that the functions
of the spinal chord, the medulls oblongata, and the sensory ganglia,
are to a certain extent under the influence of the will, whilst on the
other hand we find them constantly acting automatically and inde-
pendently of any control on the part of the will. What the real
nature of the will is presents a difficulty not yet overcome, and perhaps
never will be, and we can only speak of the conditions of its action.
In order that the will may act it appears necessary that there should
be in the first place a distinct idea of the object to be attained, and
secondly, that there should be a belief in the possibility of attaining
it by the means employed. It is also found that, cwmteris paribus, the
degree of intensity with which the will acts, is in proportion to the
concentration of the attention upon the effort it is making. Itis a
curious fact, and one which Dr. Carpenter has recently pointed out,
that the influence of the will in the production of muscular effort may
be superseded or supplanted by the simple Dominasioe of Ideas. This
condition is seen in persons who are whit is called ‘electro-biologised,’
or in the mesmerio trance. Persons in this state are readily brought
under the dominance of a single idea, suggested by the operator from
without, and in consequence of the attention being thus concentrated,
they are capable of performing feats of strength of which they are
otherwise quite incapable. Just as the will by its influence can
produce, by ita activity, a ysing effect on muscular activity,
arising from emotional or other causes, 80 a dominant ides in this
condition will entirely suppress the action of the muscular system.
Persons are told they cannot open their eyes, and they do not; that
they cannot move, and remain fixed. In the condition brought
on by the electro-biologists, as call themselves, and in the induced
sleep of the mesmeriat, most of the phenomena can be traced to this
cause. This extends not only to- their corporeal condition, but also
to their mental states. The three conditions mb produce the
phenomena which have so greatly astonished the seem to be :—

First, a condition of the cerebral lobes in which, without the con-
sciouaness of the individual, they readily come under the influence of
ideas suggested by others from without. Secondly, the dominancy of
these ideas in the mind, 80 as to preclude all inurfzrence with them on
the part of other ideas. Thirdly, an intensification of the nervoua
en in the production of the effects upon the muscular system or
mind resulting from the dominancy of the idea s ted. (Carpenter,
‘Human Physiology.’ Carpenter, in ¢ Quarterly Review,” 1854.)

In states quite independent of those induced for the sake of amuse-
ment by electro-biologists and mesmerists, the same condition of the
brain comes on. Thus, in what is called Reverie, persons are influenced
I’F external sensations, without the controlling influence of the will

his is called day-dreaming. What is called Absence of Mind is
also a condition in which the mind is acting automatically. Sleep-
Walking is also a natural occurrence, and in this state persons display
much the same phenomena as under the mesmeric and other influences.
[SouNamBULISN, A. & ScL Div.] In Dreaming also we have the same
genera! condition, in which there is no control of the will. Here
however the person i3 under the influence of his own suggestions,
although not unfrequently the course of the dream may be dependent
on suggestions from without. [SLEEr.] The diseased conditions
kuown as Delirium and Mania are also vther instances in which the
cerebral lobes are as it were abandoned to the influence of suggestion,
without the control of the will. [INsaNITY, in ARTS AND Sc. DIv.]

It is from conditions like these that it is concluded that in all those
states in which the directing power of the will over the current of
thought is suspended, the course of action is determined by some
dominant idea, which for the time has fuil possession of the mind,
and from which the individual has no power of withdrawing his
consciousness. So that we here see that the influence of the idea is
similar to that of the sensation, or the excitant in producing move-
ments. Dr. Laycock proposes to call actions thus produced Ideo-motor.
The following diagram, after Dr. Carpenter, will afford a complete view
of this series of actions :—

r—-{-— Taz WiLL. 1
Intellectual Operations.: I

|
Cerebrum :—Centre of emotional and ideo- T

I.Em;lou * * °[ motor reflection.
Ideas. . . .
Seasati . .)Sensory Ganglia :—Centre of sensorio-
}nmnﬂeedon. « e e .luo‘lﬂ
. Spinal Chord :~Centre of excito-motor | ~PPUe:
Impressions } Prcﬂeeﬂon . . . .

A proper estimate of the functions of the Will will at once show
that it is of all the faculties by man the one which most
istinguishes him, and influences his character. From it in a great
measure arises his moral and religious character. His Habits, his
Feelings, his sense of Right and Wrong, are dependent for their
development and their varied character in different individuals upon
the way in which they have been acted upon by the will. It is the

ion of will that constitutes man a free agent, and gives him
the sense of responsibility.

“ From the time when the human being first becomes conscious that
he has a power within himself of determining the suocession of his
mental states, from that time does he begin to be a free agent; and
in proportion as he exerts that power, does he emancipate himself
from the doulnimtion of his oonllt;itu:liont;l or automl:.t;:s tenege:hcies. It
is a principle now recognised e most enlighten: ucato!
that Pﬂ?:dovelopment of this p{wer of nelf-oontmf ought to be t‘l:;
object of all nursery discipline; and the process of ita acquirement is
very gradual. When an infant is excited to a fit of passion by some
unpleasant sensation, its nurse attempts to restore its equanimity by
presenting some new object to its attention, so that the more recent
and vivid pleasurable impression may efface the sense of past uneaai-
ness. As the infant grows into childhood, the judicious parent no
longer trusts to mere sensory impressions for the diversion of the
passionate excitement, but calls up in its mind such ideas and feelings
as it is capable of appreciating, and endeavours to keep the attention
fixed upon these until the violence of the einotion has subsided ; and
recourse is had to the same whenever it is desired to check
any tendency to action which depends upon the selfish propensities—
appeal being always made to the higheet motives which the child is
capable of ising, and punishment being only had recourse to for
the purpose of supplying an additional set of motives when all others
fail. For a time this proceas of external suggestion may need to be
continually repeated, where there are strong impulses whose unworthy
character calls for repression ; but if it be judiciously adopted, and
consistently persevered in, & very alight suggestion serves to recall the
superior motives to the confliot. And in further space, the child
oomes to feel that he has himself the power of recalling them, and of
controlling his urgent impulses to immediate action. The power of
self-con’ thus ususally acquired in the first instance in regard to
those impulses which directly determine the conduct, gradually extends
itaelf to the habitual succession of the thoughts; and in proportion
aa this is brought under the direction of the will, does the individaal
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become capable of forming his own character, and therefore truly
responsible for his actions. It must not be forgotten however, that
the power of self-control may be turned 1o & bad as well as to a good
account; and that the value of its results will entirely depend upon
the direction in which it is empIOfod. The thoughts may be so deter-
minatively drawn away from the higher class of motives, the suggestiona
of conscience so habitually di ed, and the whole attention so
completely fixed upon the gratification of selfish or malevolent pro-
pensities, that the human nature acquires far more of the Satanic
than of the Divine character; the highest development of this type
(if the term may be permitted) being displayed by those who use
their power of self-control for the purposes of hypocrisy and dis-
simulation, and cover the most malignant designs under the veil of
friendshgp. (wh is ted b; t d tist

“Such men (whose portraiture is presen y our great dramatis!
in the character of Iago) show us to what evil account the highest
intellect and the most powerful will may bo turned when directed by
the baser class of motives; and we cannot but feel that they are far
more dograded in the moral scale than those who, having never learned
to control their animal propensities, and being unconscious of the
very existence of a higher nature within themselves, simply obey the
promptings of their automatic impulses, and are rather to be con-
sidered as ill-conditioned automata than as vicious men. Of this latter
class, some, from original constitution and early influences of the most
degrading kind, seem altogether destitute of anything but a brutal
nature; such ought to be treated as irresponsible beings, and as such
restrained by external coercion from doing injury to svciety. Bat this
class is small in proportion to that of individuals who act viciously
simply because they have never been led to know that any other course
is open to them, orto feel any motive that might give them a different
impulse. With these the object should rather be to awaken the higher

of the moral nature, * to find out the holy spot in every child’s
eart, and to develop habits of self-control in the manner just
described, than to subjugate by external restraint; and the sucoess
which has attended this method, in the hands of those who have
judiciously applied it, is sufficient evidence of its superiority ; many of
the most apparently-debased natures having been thus elevated to a
g‘mdo which it seemed at first impossible they could ever attain.
rom the Satanic or positively and wilfully evil type of human nature,
in which the highest powers are turned to the worst accouant, we are
thus conducted through the brutal or negatively evil type, towards
that higher aspect of humanity which is presented by those who
habitually keep before them the Divine ideil, and who steadily endea-
vour to bring their whole nature into conformity with it. This is not
to be effocted by dwelling exclusively on any one set of the motives
already referred to, as thoss which the truly religious man keeps before
his mind. Even the idea of duty, operating alone, tends to reduce the
individual to the subservience of a slave, rather than to induce in him
that true mastery over himself which consists in such a regulation of
his emotions and propensities, that his course of duty becomes the
spontaneous expression of his own higher nature; but it is a most
powerful aid in the acquirement of that regulation, by the fixation
of the thoughts and affections on ‘things on high,’ which is the best
means of detaching them from all that is earthly and debasing. It is
by the assimilation, rather than by the subjugation, of the human will
to the divine that man is really lifted towards God ; and in proportion
as this assimilation has been effected, does it manifest itaelf in the life
and conduct ; so that even the lowliest actions become holy ministra-
tions in a temple consecrated by the felt presence of the Divinity. Such
was the life of the Sav(iour; towa.rd;l that oh;:ard lit is for the &Ig;ltun
disciple to aspire.”” (Carpenter, ‘ Human Physiology,” page

In the previous view of the Nervous System w:g{n not spoken of
the Sympathetic Nerve.

The nystem of the great Sympathetic Nerve is that whose branches
are distributed to all the organs of organic life, the heart, lungs,
digestive canal, and glands, &c., chiefly following the ocourse of the
blood-vessels, bearing numerous and large ganglia in all of their

course, and communicating with the brain and spinal chord or their
nerves only by few and small filaments, The ‘to which the
branches of the sympathetic nerve are distributed have but vague if

any sensibility, unless under peculiar circumstances of disease; and
the motions which some of them poasess are usually &uih independent
of the mind, Numerous experiments of irritating the ganglia of the
sympathetio to see whether it produces pain, have had unsatisfi
results; nor would any results of apparent insenaibility be concjusive,
because the imglin. might, like part of the brain, be insensible to
injury, though fully capable of perceiving the impressions transmitted
to them through their nerves. But the pain of the diseases of internal
organs is amply sufficient to prove their sensibility, though it does
not determine whether the impression of pain is conve

filaments of the sympathetic system or throu{h those few of
cerebro-spinal system which are mingled with the former in the common
theath. In the same manner, in extraordinary cases, the brain and
spinal chord have an evident influence on the motions of the organs
supplied by the sympathetio nerve, as in the effects of strong passion
and other mental affections on the circulation, the digestive functions,
&c. The impressions conveyed from the viscera to the brain and
spinal chord may aleo be reflected either to the voluntary muscles, as

NETTLR

in the convuleions of children with disordered digestion, or lo the
involuntary muscles, as in the increased rapidity of pulse, the sickness,
&c., which occur in various diseases,

In the natural etate however, the organs chiefly supplied by the
sympathetic nerves are entirely independent of the cerebro-spinal
system, and will maintain their actions for a time even after their
removal from the body. Thus the peristaltio motion of the intestines,
the contractions and dilatations of the heart of some animals, and
some other similar actions, will continue for a considerable time after
they are ae from the body, or after all the nerves pnasing to
them have been divided. Many other facts prove also that the internal
organs are much less dependent on the influence of the sympathetic
nerve than the external animal organs are on that of their cerebro-
spinal nerves : severe irritation of the sympathetic nerves, such as,
if applied to the cerebro-spinal motor nerves, would excite sudden
and violent convulsions of their muscles, gives rise to but weak and
slow contractions of the viscera; and these .follow at perceptible
intervals after the application of the stimulus, so that it is often
difficult to say whether the irritation has exerted any influenco at all.

The office of the numerous ganglia placed in the_ course of the
sympathetic nerves is perhaps the most obscure point in the whole
range of physiology. Some bave regarded them as so many brains,
by which impressions are received through the branches of which each
ganglion is the centre, and from which excitements to motion are sent
out ; others have believed that they excrcise a power of isolating the
organs they supply from the influence of the mind or of obatructing
the constant of impressions to and from the brain ; and mauy
other functions have been supposed to be performed by them; but
for each and all the evidenoe is altogether unsatisfactory.

The Sympathetic Nerve, or system of nerves, has received its name
from the idea that it is of ultimate importance in the phemomeuna of
what is called sympathy, in which one part of the body is affected in
consequence of some peculiar condition of another. A great number
of the .phenomena which were formerly regarded as the effects of
:nnp&t.by are now more clearly explained by the reflecting action of

cerebro-spinal axis; many others depend on some generally
operating influence, as a peculiar condition of the blood, &c.; and in
those that remain it is questionable whether the sympathetic system
of nerves exercises any peculiar power. The universality of its dis-
tribution among the viscera is the only ground on which it can be
believed to possess this property of exciting impressious or actions
in one, in consequence of being itself excited by the condition of
another.

It exerts a more evident influence in the varions secretions of the
glands and other surfaces which it supplies. In some instances the
excitant to secretion is conveyed primarily from the brain, either
directly, as in the flowing of tears in grief, &o., or by n reflex action,
as in the tears that low when the mucous membrane of the nose is
irritated, or as in the flow of saliva in a atrong irritation of the mem-
brane of the mouth, in the sweating of fear or of great agony, &c.
In the more oonstant secretions the influence of the sympathetio
nerves is in some degree assumed ; but there are sufficient facts to
prove that their injury is very soon followed by a suppression or modi-
fication of the secretion in the organ to which the injured nerves are
deetined. The cerebro-spinal nerves also exercise an influence on the
secretion and nutrition of the parts which they supply; but ite
smount is indistinot, in consequence of the interruption of other
circumstanoes favourable to those processes, by the same injury which
cuts off the secretory power of the nerves, as the loss of exercise of
the musocles, &o.

(The literature upon the Nervous S8ystem is very extensive. In the

article we have almost exolusively consulted the works of
Dr. ter, whose several physiological works coatain by far the
beat account of the physiology of the Nervous System with which we
are aoquainted. The following are the works of Dr. Carpenter which
have been consulted and used in this article :—¢ Principles of Human
Physiology,’ 4th edition, 1858 ; * Principles of Comparative Physiology,’
4th edition, 1854; ‘Principles of Physiology, General and Compara-
rative,’ 8rd edition, 1851; ¢ Manual of Physiology,’ 1846, The best
acoount of the Histology of the Nervous System will be found in-
Kolliker’s * Manual of Human Histology,” translated for the Sydenham
Society by Messrs. Busk and Huxley. The following works may also
be consulted with great advantage on both the structure and functions
of the Nervous System:— Valentin, ‘Text-Book of Physiology,’
translated by Brinton; Miiller, ‘Physiology,’ translated by Baly ;
Marshall Hall, ¢ Memoirs on the Nervous System ; Newport, artiole
¢ Insecta,” in ¢ Cyclopedia of Anatomy;’ Noble, ‘On the Brain;’
Todd, ¢ Anatomy of the Brain and Spinal Cord;’ Kirks and Paget,
‘Handbook of Physiology;’ Unzer and Prochaska, ‘On the Nervous
System,’ translated by Laycock for the Sydenham Society.)

NERVOUS TISSUE. [Nxzrvous S¥sTEM]

NE'SEA (Lamouroux), a genus of Corallines.

NESOTRAGUS. ([ANTmoPER.] .

NETTLE, a name applied to various plants. The true Nettles are
various species of the genus Urtica, well knowa for their stinging
properties, which are owing to the presence of an aorid poisonous
secretion that in some Indian species is so dangerous as to cause
exoruciating pain and even death. Dead-Nettles are species of Lamium,
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maono plants belonging to Labiate, and wholly inert. The
Nettle-Troes belong to the genus Celtis, also destitute of stinging
roperties, but having leaves resembling thuse of some kinds of Urtica.
URrTICA ; LAMIUM.]

NEUROLITE, a Mineral occurring massive. Its texture is imper-
foctly foliated. Fracture uneven. Hardness 4:25. Brittle. Colour
greenish-yellow. Opaque, or only translucent on the edges. Specific
gravity 2'476. Before the blow-pipe it gives out water, becaming snow-
white and fusible, but does not melt ; with carbonate of sods it fuses
slowly into a transparent glass, of a slightly yellow colour, which on
cooling cracks in various directiona.

It is found at Stanstead, in Lower Canada, and appears to form a
vein about two inches wide. The following is an analysis by Dr.

Thompson :—
Siliea . . e . . . . 7300
Alumina . . . . . . . 1735
Lime . . . . 0 . Ty 825
Magnesia . . . o« o . 160
Peroxide of Iron . . « e« o . 040
Water . . . . . . B . 480
—99'80

NEURO’PTERA (from »eipor, & nerve, and wrepdv, a wing), one of
the orders into which the class Jnsecta is divided.. The inseots com-
posing this order may be distinguished by the following characters :—
wings, four in number, membranous, generally naked, and more or
less transparent, but sometimes hairy; the mouth is usually fitted
for mastication, or furnished with mandibles and maxillw ; the larve
are provided with six legs, and are active; their metamorphosis is
variable, but is usually semi-complete. The character which gave
rise to the name, namely the minute reticulation of the nervures of
the wing, will also in most instances serve to distinguish the inseots
of the present order from othera. The May-Fly and Dragon-Fly afford
familiar examples.

The order Newroptera is divided by Latreille into three sections, to
which he applies the names Subulicornes, Planipennes, and Plicipennes.

Subulicornes contains the Dragon-Flies (Isbellula, Linn.) and th
Ephemere. The larve of these insects are carnivorous, and live in
the water, respiring by means of q:mndagu situated on the sides or
extremity of the body; the pupm live in the water, but leave
that element to undergo the final transformation. In the perfeot
insect the wings are always reticulated, and when at rest are in some
species horizontal, in others vertical ; the compound eyes are very
large and prominent ; and the ocelli, or simple eyes, are two or three
in vumber ; the mandibles and maxille are covered by the labrum
m&l‘hl:bl;um; thFeh anm are lhohr:. -londerth !, and subulate,

ragon-Flies (Zibellulide) have the four wings of equal length,
the tarsi three-jointed, the antenns very emall and resembling minute
bristles, the eyes extremely large, and generally approximated above ;
the fore part of the head, or what might be termed the face, has an
inflated appearance; the legs are rather small, and the abdomen is
elongated, sometimes cylindrical, and sometimes depressed, and termi-
nated by membranous appendages. The larva and pupss, both of
which are active, nearly resemble the perfect insect in general form,
and are rémarkable for the great development of the labial apparatus,
which is elongated and dilated at the extremity, and covers the fore
part of the head like a mask.

The Libellule are divided into three genera by Fabricius. Those
species which have the wings extended horizontally when at rest, the
head almost globular, the eyes very large and meeting on the vertex,
an elevation in front and close to the eyes, and the abdomen depressed,
form the genus Libeliula as restricted by that author.

The second genus (£Lshna, Fab.) is chiefly distinguished by the
'oi{lindriell form of the abdomen and ita greater pro&ortiom length.
‘hewinglm as in Libellula, and the head is of the same globular

lorm,

In the third genus (4grion, Fab.) the wings when at rest are elevated
perpendicularly ; the head is transverse, and the eyes are widely sepa-
rated. Examples of each of thess genera are found in this country.

The second division of the Subulicornes, or the family Ephemeride,
is distinguished from the Lidellwlidez by the comparative softness of
the parts of the mouth, they being of a membranous character in the
insects of the present family, and the parts less defined ; the tarsi are
5-jointed ; the inferior wings are much smaller than the upper, and in
some are absent ; the abdomen is terminated by two or three long and
hair-like appendages. They form the genus Ephemera, acoording to
Linnsus, and were 8o called on account of their short term of life, that
is, in the imago or perfect state.

The Ephemeree, or May-Flies, Latreille states, usually appear at
sunset, in fine weather in summer and autumn, on the banks of rivers,
lakes, &c., and sometimes in such remarkable numbers, that after
their death the surface of the ground is completely covered with
them, and in certain districts on the continent they have been collected
in cart-loads for manure.

These insects collect together in great numbers in the air, and fly
in an undulating manner, constantly ascending and descending, and
have a very beautiful ap, 'l'{m males are distinguished from
the females by the omen being furnished with two articulated
hooks at the extremity, and apparently the auterior legs and the
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terminal filaments of the abdomen are larger in this sex; the eyes are
also r. In some there are four compound eyes, two of which are
elevated and larger than the others.

The female insect deposits her eggs in the water, and these are
ocollected together in & mass, after which it dies, the duration of life
in the perfect state being very short in both sexes. When however we
trace them through the transformations, we find their existenoce is in
reality s long one, for in the larva and pupa state some of them exist
for two or three yeara. During this time they are generally hidden,
at least in the day-time, in the mud or under stones; sometimes in
bo'i‘il?nhl holufin l::l: banks ?‘: riv:hrs. e posed of

o species of Planipennes have the antennm com: of numerous
joints, Jwayn longer than the head ; the mandibles are well developed,
and the posterior wings ars nearly equal in size to the superior; they
are either naturally extended or have the anterior portion simply
folded beneath: the reticulations of the wings are very distinct, and
they are naked; the maxillary palpi are usually filiform, or alightly
thickened at the a shorter than the head, and 4-jointed.

This section is divided into four families : —

1st. The Panorpide, the species of which are distinguished by all
the tarsi being 5-jointed, and the anterior portion of the head drawn
out in the form of a snout or probocis. .

It consists chiefly of the Linnman genus Panorpa, which is now
divided into the following geners:—XNemoptera, Latreille; Bittacus,
Lat. ; Panorpa proper, and Boreus, Lat.

The Panorpa communis of Linngus is & common insect in hedges
and in woods. It is about three-quarters of an inch in length, black ;
the snout and apical portion of the abdomen red; the elytra are
irregularly spotted with black.

Of the genus Boreus we also have an example in this country; the
B. hyemalis, a small insect, which is found usually in moss, and duriug
the winter season.

2und. The Myrmeleonide.—In this family the antennm are more or
less suddenly incrassated at the apex ; the head is tranaverse, and the
eyes project considerably; there are aix palpi, of which the labial are
usually the longest, and thickened at the apex; the first segment of
the thorax is small; the anterior and posterior wings are equal, elon-
gated, and when closed meet at an angle like the roof of a house; the
abdomen is usually elongated, and furnished at the apex in the male
sex with two appendages; the legs are short, These insecta are found
in the warmer portions both of the Old and New World : they form
two genera nceordinirt: Fabricius, Myrmeleon and Ascalaphus. The
curious habits of the larva of the Myrmeleon Formicarium, a European
insect, though not found in this country, have often attracted the
attention of the naturalist. This is of a grayish colour, aud
short and broad form ; the be;;i is sbmsll,ch and fbom“hti: od with a large
pair of sharply-pointed mandibles, which serve to seize ita prey
and to extract muiou upon which it lives. [Mmmox.]]n

The third family consists of the Hemerobisde, which are chiefly dis-
tinguished from the last group by their filiform antennse ; they moreover
differ in having only four pa{;;i. In some (the genus Hemerobius) the
wings when closed meet at an angle, as in the Myrmeleons, whilst in
others (Sembles) they are horisontal.

Hemerobius peria is common in our gardens, and is often seen flying
about the lilacs, especially towards the evening. It is ruther more than
half an inch in length, of & green colour, and has transparent wings
with numerous green nervures; its eyos resemble amall globes of gold ;
when touched it emits a very di le odour.

To the fourth family Latreille applice the name Termitine; it
includes those Neuropterous Insects which have a semi-complete
metamorphosis ; they are terrestrial and active, and are either carni-
vorous or gnawers in all their states.

The Mantispe, which Latreille places in this division, differ much
from other insects of the order in havini‘hrgo aaterior legs formed
like those of the Mantide ; their tarsi have never more than four
joints; the mandibles are strong, and the wings have no folds; the
inferior pair are either amaller or equal to the superior wings in size.

Besides the genus Mantispa this family includes Raphsdia, Termes,
and Psocus.

The last family of the Planipennes is the Perlide, in which the tarsi
are 3-jointed, and the mandibles almost always small and partly
membranous ; the inferior wings are wider than the others, and are
folded when not in use. This family contains the genera Perla and
Neumora. The larve of the Perle live in the water, and inhabit
sheaths which they construct by joining together various substances
by means of a silken web which they spin.

The insects belonging to the third section, the Plicipennes, are well-
known to anglers by the name of Caddis-Fly, and in the larvae state
they are called Caddis-Worm, or Cadew-Worm. They constitute the
genus Phrygansa of De Geer, and have been raised to the rank of an
order by Meesrs. Kirby and Spence and Dr. Leach, being the order

; of their systems.

The Phryganie, or Caddis-Flies, are distinguished from other
Neuropterous Insects by the absence of mandiblesand in the structure
of their mouth ; in fact they evince an approach to the Lepidopterous
Insects as well as in some other characters; the wings are semi-
transparent, and when closed meet at an angle, like the roof of a
house; they are usually hairy, hence the name Trichopiera; the
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posterior wings are longitudinally folded, and usually broader than
the anterior pair; the head is small, and furnished with two simple
ezeo situated on the vertex, besides the ordinary compound eyes;
the antennm are very long and thread-like, and composed of ve
numerous indistinct joints; the palpi are four in number; the maxil-
lary palpi have often five joints in the females, and the labial palpi
are 3-jointed. .

Caddis-Fly (Phrygania),
1, Larva of a species of PArygamia, magnified; 32, case inhabited by the
larva; 8, the pups, magnified; 4, the perfect insect with the wings expanded ;
5, ditto, with the wings in the ordinary position when the insect is at rest.

The larva, or Caddis-Worm, always lives in the water, and incloses
itself in a cylindrical case, open at both ends, and formed of pieces of
stick, small shells, and various other substances, which the insect
joins together by a silken web. It never quits this case, but when it
wishes to move it protrudes the fore part of the body, which is fur-
nished with six tolerably long legs, and crawls about with the case
attached to the hinder part, it being held by means of two hooks
situated on the last segment of the abdomen. The form of the larva
is nearly cylindrical, but slightly compressed. The head and first three
segments of the body (which in fact constitute the thorax) are coria-
ceous ; the remaining segments are soft. When about to change into
the pupa state the larva fixes its tube to some substance in the water,
and closes the ends. The transformation is what is termed complete,
the pupa resembling the perfect insect, exeept in having the wings
imperfectly developed, and also in having two hooks on the fore part
of the head, by means of which it makes its eacape from the case, that
it may swim to some dry situation when about to assume the perfeot
state.

The Phryganie are very numerous, and M. Pictet states that they
abound more in the northern than in the southern parts of Europe.
Their larvee being always aquatic, they are generally found near the
water; they fly chiefly in the evening, and are not unfrequently seen

" in immense numbers. The author just quoted, M. Pictet, has pub-
lished a quarto volume with numerous plates, in which, after giving
a detailed account of the anatomy and habits of these insects, he traces
very many of them through all their stages. In this work, which is
one of the most perfect mon hs ever published, the PAryganie
are divided into eight genera, as follows :—

1. Phrygania proper.—Distinguished by the superior wings having
some transverse nervures near the bifurcation of the principal ner-
vures, the posterior wings folded; the antennse setaceous, and equal
in length to the wings; maxillary palpi but slightly pubescent, those
in the males 3-jointed, and those of the female having b joints; the
terminal joint is ovate, and shorter than the two preceding taken
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together. Of this genus upwards of 30 species are known in Europe,
some of which are the largest of the Phryganide.

2. Mystacida, Latreille.— Anterior wings straight and elongated,
having a few transverse nervures; posterior wings much folded;
antenn® setaceous and slender, longer than the wings; maxi
palpi 5-jointed in both sexes, long and pubescent.

3. Tvichostoma, Pictet.—Anterior wings short, without transverse
nervures; posterior wings but slightly folded ; antennse comparatively
thick and short, the basal joint very hairy; maxillary palpi 8-jointed
in the male, the terminal joint stout, and more densely clothed with
hair on the apical portion than at the base.

4. Sericostoma, Latreille.—Anterior wings without transverse ner-
vures; posterior small, and but slightly folded; antennsm stout and
short, and having the basal joint long and thick ; the maxi palpi
in the male shaped like the bowl of a spoon, and uniting to form a
rounded mugzle, The larve of the species of this genus inhabit a
case which approaches to a conical form, and is more or less curved ;
it is composed of pieces of sand and small stones joined together.
The perfect insect is slow in its movementa. o

5. Rhyacophila, Pictet.—Anterior wings without transverse nervures;
posterior wings straight, of the same form as the anterior pair, and
almoat destitute of folds; antennm moderate ; maxillary palpi 5-jointed
in both sexes, the second joint almost as short as the first, and the
terminal joint ovate; abdomen often terminated by ocoriaceous
appendages. This genus contains many species, all of which are, of
small size. “a

6. Hydropsyche, Pictet.—Anterior wings without transverse ner-
vures; posterior wings folded; antennse slender; maxillary palpi
5-jointed in both sexes, the terminal joint almost equal in length to
the other joints taken together, and very slender. This is also a
numerous group, The larves live almost always in running waters.
The perfect insect is often spotted.

7. Psychomyia, Latreille—Anterior wings straight, pointed, and
without transverse nervures; posterior wings resembling the anterior,
and not folded ; antennw moderate; maxillary palpi 5-jointed in both
sexes, the terminal joint long and slender.

8. Hydroptila, Dalman.—Anterior wings attenuated and pointed,
very hairy, and with the nervures indistinct; posterior wings resem-
bling the anterior, not folded; antenns short and filiform ; maxillary
palpi 5-jointed in both sexes, the terminal joint ovate.

NEUROPTERIS. [CoaL-PLANTs.]

NEUTRIA. [HYsTRICIDR.]

NEWFOUNDLAND DOG@, a well-known and fine variety of the
Dog, seldom seen in a state of purity, when it is comparatively small,
but very muscular and strong, and generally black. The large, and
it must be confessed, handsome dogs, which are so often seen in this
country, and pass for Newfoundland Dogs (“ dogs”—it is Colonel
Hawker, if we recollect right, who 80 designates them—*as big as a
jackass, and as hairy as a bear”’), are very different from the compact
and moderate-sized animals which, in their native country, are em-
ployed in drawing sledges and little carriages laden with wood, fish,
or other commodities. Some of these true Newfoundland Dogs make
admirable retrievers, The great and less pure English Newfoundland
Dogs, 8o to speak, are also employed in the field for the same purpose
witi.' great success, One of the leading qualities of both, when so
broken in, is the gallant manner in which they will face and penetrate
cover, however thick and rough, in pursuit of the lost object.
Whether it be furze, bramble, or blackthorn, in they dash, and
almost always persevere till they have recovered the lost piece of
game. As water-dogs they are above all praise. Their gzeal, their
devotedness, their entire abandonment of self when they rush to the
rescue of some drowning wretch, are admirable; to be sure, in their

rnees to save, they sometimes encumber those with help who do
not need it; and there have been instances where they have nearly
destroyed the swimwmer by their kindnesa, Directly they see anybody,
or indeed any animal whatsoever, struggling in the water, in the
jump, and seem to think that it is their duty never to leave them ti
they have got them out. They have been employed most sueceufull{
in wrecks, and will work against the most heavy sea—not always wit
success however. There is a case on record where the compact frame
and indomitable courage of a bull-dog succeeded in carrying him
through breakers wlnl::g proved fatal to the Newfoundland breed.
During a heavy gale a ship had struck on a rock near the land. The
only chanoe o‘;'y escape for the shipwrecked was to get a rope ashore,
for it was impossible for any boat to live in the sea then running.
There were two Newfoundland dogs and a bull-dog on board. One of
the Newfoundland dogs was thrown overboard with & rope tied round
him, and perished in the waves. The second shared a similar fate ;
but the bull-dog fought his way through that terrible ses, and, arriving
safe on shore, rope and all, became the saviour of the anxious people
on"["'ll:e '!?‘;tk'- dland Dog is confidi 1 db ble of
e Newfoun og is confiding, very sagacious, and capuble of
the warmeet attachment to his master. The attacks of little dogs are
generally either coolly looked down upon, as if haidly underscood, or
treated with marked oontempt ; but there are exceptions to this lofty
behaviour. We saw a lurmfeu and very affectionate pug receive his
mortal hurt from one of these dogs, and that without the slightest
provocation on the part ot the poo little pug. ‘This however was &
D
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'b_ad-hmpmd exception to the general rule; and the Newfoundland i Arseniate of Nickel.—It occurs powdery on the surfuce of arseniuret
ithstan be unced to be as generous as he is | of nickel, aud massive. Colour greenish-white and green. Opaquo.

3:%:‘ y notl ding bo prono g It is found in Allemont, Hesse, &6 Analysis by Stromeyer :—

NEWT. [AurRIBIA) Arsenic Acid . . ., . 3697

NICKEL. This metal was first described by Cronstedt in 1751. Oxide of Nickel . . 8785
For nice purposes the metal may be obtained in a state of {mrity by Water. . . . . . . 24-32
the following process :—Roast the native sulphuret of nickel to expel —98-64

the sulphur and oxidise the metal ; dissolve the residue in & mixtare
of four parts of sulphuric acid and one lurt of nitric acid moderately
diluted with water. Evaporate the clear solution till crystals are
formed, which are sulphate of nickel, of a fine emerald-green colour;
re-dissolve these, and separate any copper they may contain by a plate
of iron, and add excess of ammonia, which dissolves the oxide of
nickel and any oxide of cobalt that may be mixed with it. To the
clear solution add potash dissolved in water, which throws down
hydrate of nickel of a colour, and this, after washing and
drying, is to be mixed with black flux, and reduced into the metallic
state by a strong heat in & wind-furnace. .

Nickel has the following properties :—It is of a white colour with a
yellowish tint. Its lustre is considerable, and it is both malleable and
ductile. Like iron, it is attracted by the magnet, and may, like it, be
rendered magnetic at common temperatures, but it loses this power
when heated to 630° Fahrenheit. The specific gravity of fused nickel
is about 828, and by hammering it is increased to almost 90. It is
nearly as hard as iron, .

Nickel suffers little or no change by exposure to air and moisture
ot common temperatures. It is very difficult of fusion, but melts at
a lower temperature thaun iron; at o red heat it absorbs oxygen
g-dually from the air, and also decomposes water at this temperature,

itric mcid is the only acid which readily acts upon niokel. Nickel
occurs in meteoric iron and adrolites. [AEROLITES.]

The uses of nickel are very limited, and until within a few years it
was scarcely employed at nfl; but it is now very usefully employed,
and, to a considerable extent, in forming an alloy with copper and
zino, known by the nameo of German silver. Its oxides impart a
green colour to glass and porcelain,

The ores of nickel are as follows :—

Sulphuret of Nickel, Oapt'llmig Nickel.—This occurs in regular
hexagonal capillary crystale. Primary form a rhomboid. Colour
brass-yellow or grayish; lustre metallic. Harduness, scratches mica,
and is scratched by felspar. Opaque; brittle. It is soluble in pitric
acid, and before the blow-pipe, when strongly heated, gives a malleable
and metallic button. It occurs in Wales, Cornwall, Saxony, &o. The
following is an analysis by Arfwedson :—

Sulphur . ., . . .. 3426
Nickel . . . . . . . . 6435
——0861

Arscniuret of Nickel, Copper Nickel.—It occurs crystallised,
tryoidal, reniform, and amorphous. Primary form a right rhembic
prism, Structure compact, fibrous. Fracture uneven, conchoidal,
splintery. Hardness 50 to 505. Colour yellowish and grayish-red.
Lustre metallic. Opaque. Specific gravity 7-655. Before the blow-
pipe on charcoal it emita an alliaceous smell, and melta. Tt is found
in Cornwall, Saxony, Bohemia, &c., and also in South America. The
analyeis by Pfaff gives—

Nickel . . . . . . . 4890
Arsenic . . . . . . . 4642
Iron . . . . . . 034
Lead . . . . . . 056
Sulphur . . ., . . 0-80
—97 02

Swlpho-Arseniuret of Nickel, Nickelglanz, Gray Nickel—It occurs
massive. Ita structure is granular. Fracture uneven. Easily fran-
gible. Colour pale lead-gray. Opaque. Specific gruvity 6:129. It ia
found in Sweden and in the Harz, & Au analysis of a specimen
from Loos, in Helsingland, by Berzelius, which was mixed with some
Mispickel, gave—

Nickel . . . e o« . 299
Arsenic . . . . . . . . 454
Sulphur . « s« . . 198
Cobalt . . e e e e " .. 09
Irm . . . . . . . . 4

: —996

Silicate of Nickel, Pimelite.—1It occurs massive, and investing other
minerale. Colour apple-green or {ellowish-green. It is earthy, dull,
opaque, soft and greasy to the feel. It is infusible before the blow-
pipe, but becomes of a dark-gray colour. It is found in Sweden and
the Harz. It was analysed by Klaproth, and gave—

Silica . . . ... 8500
Oxide of Nickel . . . . 1562
Alumina . . . . . . 510
Limo . . . . . . 040
Mognesin . . , |, - . 292
Water . . ., ., ... 3701
—96-28

NICOTIANA, a genus of Plants belonging to the natural order
Solanacee. The species of this genus are called Tobacco. Tobacco
was the name used by the Caribbees for the pipe in which they smoked
it, but this word was transferred by the Spaniards to the herb itself.
The genus Nicotiana contains about 40 species, most: of them yielding
tobacco for smoking, and many of them cultivated in the gardens of
Europe. The name Nicotiana was given these plants after Jean Nicot,
of Nimes, in Languedoc, who was an agent of the king of Frunce at
Portugal, and there procured the seeds of the tobaoco from a Dutch-
man who had procured them in Florida. Nicot sent them to France
in 1560.

The species of Nicotiana are most of them herbs, rarely under-
shrubs, and generally clothed with clammy hairs or down. The
flowers are terminal, racemose, or panicled, and of a white, green, or
purplish colour. The calyx is 5-cleft, permanent; corolla funnel- or
salver-shaped, difisions 5, plicate and spreading ; stamens 5, as loug as
the tube of the corolla; anthers dehiscing lengthwise; stigma capi-
tate; capsule 2-celled, 2-valved, valves bipartite; seeds minute,
numerous,

N. Tabacum, Common Virginian or Sweet-Scented Tobacco, is an
herbaceous plant, with acuminated obloug-lanceolate sessile leaves,
lower ones decurrent; throat of corolla inflated, segments of the limb

inted. This plant is a native of the West Indies, where it first
E:oame known to the Spaniards, and of Virginia, where the English
first became acquainted with its properties. Of the various species
it is that which is most commonly cultivated in gardens as an orna-
ment, It is also largely cultivated in Europe for the purpose of
smoking. The other species are however in some cases preferred.
Schrank has described a large number of varieties of the common
tobaceo, varying in the size and form of their leaves, as well as the
colour and form of their corollas. This species is the one most com-
monly employed for making tobacco and cigars. [ToBaoco, in Arrs
AND 83, vaj

N. macrophylla, Orinoco Tobacco, is an herbaceous plant, with ovate-
acute leaves clasping the stem ; throat of corolla inflated, segments
short, pointed. It is a larger plant than the last, the stem rising from
5 to 7 feet high. Itis a native of America, and is frequently used
for smoking, under the name of Orinoco Tobacco; it is however
inferit;r to the last; the milder Havannah cigars are said to be made
from it.

N. rustica, English Tobacco, has an herbaceous square stem, with
petiolate ovate quite entire leaves ; tube of corolla cylindrical, longer
than the calyx; segments of the limbs roundish, obtuse. This plant
is a native of Europe, Asia, Africa, and America. It is called English
Tobacco because it was the firat species that was introduced into this
country for growth; it was then brought from America. It grows
very well in this climate, and in some places is almost naturalised. Itis
known in France as Tabac Pausse, in Germany as Bauern-Tabak, and
in Spain as Tabaco Cimaroso. This plant grows on the coast of the
Mediterraneau, and thence finds its way into Indis, where it is highly
valued. The tobacooes of Salonica and Latakia, which are much
esteemed, appear to be the produce of N, rustica. From the exten-
give range of climate and difference of situation which this plant
occupies, its characters suffer considerable change; hence a number
of varities have been described. 1In the shops this tobacco is known
a8 Turkish.

N. Persica, Shiraz Tobacco, is an herbaceous plaat, clotbed with
clammy down, with the leaves of the root oblong, those of the stem
acuminate and sessile; corolla salver-shaped, with a long tube, and
rather unequal segments. This plant is & native of Persia, and
furnishes the famous Shiraz Tobacco. This tobacco is milder than
that produced by the N. Tabacum, and but a small quantity is con-
sumed in this country. The English smoke more og the strongest
tobacco than any nation in the world.

There are several other species of tobacoo which are used for
smoking in the places where they naturally grow. N. quadrivalvis has
capsules with four valves ; it grows near the Missouri River, and is there
smoked by the natives. N. multivalvis has capsules with many valves;
it is cultivated by the Indians on the Columbia River for smoking.
It is a fetid plant, and the calyx, the most fetid part, is selected by
the Indians for smoking. N. nana, & small species of tobacoo, is a
native among the Rocky Mountains of North America, and is smoked
by the Indians. . repanda is a native of Cuba, and is said to furnish
the tobaoco for making the small cigars known as Queen's.

NIDULARIACEZ, a sub-order of Plants belonging to the order
Ga;tcriomytcl:ea, the dli};&o&a Fungales, and the class Thallogens. It
includes the genera MNi ria, Cyath Crucibulum, Spherobol!
Thelebolus, mge Atractobolus. Oyathue, ™ “

NIGELLA (from niger, black, because of the colour of the seeds),
a genus of Plants belonging to the natural order Ran: Is
has 6 coloured petal-like spreading sepals. The petals swall, from
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5 to 10, bilabiate, with a hollow nectariferous claw. The capsules
more or less connected together, terminated by the elongated styles
opening in the inside, many-seeded. The leaves are capillary, multifid,
ofter surrounding the flowers like an involucre, and finely cut like
fennel. The flowers are solitary on the tops of the stems or branches.
The species are erect annual smoothish herbs. The species are vulgarly
knowu by the names Devil in a Bush and Devil in a Mist.

N. sativa has ovate-obtuse anthers; capsules muricated, united up
to the very point into an ovate fruit, terminated by 5 erect styles;
the stem erect and rather bairy; flowers naked. The seeds are
angular, aromatic, subacid, and were formerly used instead of pepper ;
and have also been employed as carminatives. It is the Meadviov of
Hippocrates, ¢Steril’ 675, and of Dioscorides, 3, 93; the Githex of
Ph’;\:ry, 20, 17.

. arvensis has pointed anthers; from 5§ to 7 styles circinately
revolute, outwardly smooth; capsules connected below the middle
into an obconical fruit, which is narrowest at the base. It has a
amooth stem, with diverging branches. It is a native of middle and
southern Europe in corn fields, also in the north of Africa. The seeds
are sometimes used instead of those of N. sativa, but they are not so
aromatic, neither have they so pleasant a smell. Both species are
amployed in the adulteration of pepper.

(Lindley, Flora Medica ; Fraas, Synopsis Plantarum Flore Classice.)

NIGHT-HERON. [Nyocricorax.]

NIGHT-JARS, [GoAT-SUCKERS.

NIGHTINGALE. [PHILOMELA.

NIGHTSHADE, DEADLY. [A‘momi]

NIGRIN, a Mineral consisting principally of oxide of titanium, and
containing about 14 per cent. of iron. It resembles Menaccanite in
colour, lustre, and appearance of the fractured surfaces. It occurs in
Ceylon and in Transylvania.

KA, a name given by M. Risso to a genus of Macrurous Crusta-
ceans. [PALEMONIDZ.]

NIMA, a genus of Plants belonging to the natural order Simarubacee.
It has hermaphrodite flowers, a 5-parted permanent calyx, 5 oblong
petals, 5 stamens with filaments dilated at the base; the 5 ovaries are
connected together, pilose, and seated on the thick disc beneath the
petals. The embryo is large, without albumen. The apeciea are trees,
with alternate imparipinnate leaves, having four pairs of serrated
leaflets. The flowers are dis; in panicle corymba.

N. guassioides is a pative of Nepaul, in a vullei near the town
called Thankot. It has elliptical oblong leaflets, which are acuminated
and serrated. The corymbs are trichotomous. It is as bitter as the
quassia of South America.

(Don, Dichlam: Plants ; Lindley, Flora Medica.)

NIPADI'TES (Bowerbank), a genus of Fossil Fruits from Sheppey.

NIPPLEWORT. |Lu’snué

NISSO’LIA (in honour of William Nissole, a French botanist), a
genus of Plants belonging to the natural order Leguminose. It has
a campanulate calyx, a papilionaceous corolla, and 10 monadelphous
stamens. The legume is stipitate, one- or few-seeded. The species
are climbing shrubs, with imparipinnate leaves.

N. ferruginea has from 7 to 11 leaflets, which are alternate, oblong,
mucronate, and clothed with rusty velvety down ; beneath, the flowers
are panicled, monadelphous, and the legume straight and rather velvety.
The flowers are vio us. It is & native of Guyana, and exudes from

its stem & red transparent gum that has a powerful astringent flavour. |

It is also known by the name of N, quiriata.’

None of the species of this genus are European, nor are they of use
in art or science. A mixture of loam and peat is the best soil for
thehm, and young cuttings will strike root in sand under a bell-glass
in heat.

(Don, Dicklanydeous Plants ; Burnett, Qudlines of Botany.)

NISUS, ([FaLcoNma.)

NITELLA, a genus of Planta belonging to the natural order Characee.
It is characterised by the whole plant being more or less pellucid ; the
cells are tubular, not invested with a secondary layer of smaller cells
as in Chara ; the reproductive organs consist of globules and nucules,
mostly seated on the terminal whorl, and axillary.

B Four species of this genus have been described inhabiting Great
ritain.

N. translucens has an elongated flaccid pellucid gloesy stem, with the
branches of the whorls spreading, elongated ; the nucules and globules
approximate, on the smaller ramuli scarcely bracteated. It grows in
deep and stagnant ponds, but is by no means a common plantin Great

. Britain. It is the largest of the British species, and best adapted for
the examination of the curious currents, which are obvious in the whole
of the family to which it belongs. [SaP; Cyorosis.]

N. flexilis has a stem 1 to 2 feet long, smooth, flaccid, somewhat
glossy and pellucid. It is not unfrequent in lakes and still waters.
The nucules are often solif The stem, like that of Chara, is often
incrusted with carbonate of lime. Hassall thinks this constitutes the
only distinction of Agardh’s N. opaca.

N, nidifica has single stems, smooth below, fluccid, somewhat glossy
and pellucid : the nucules and globules separate. It is a native of the
sult-water ditches in the south and east of England.

N. gracilis has smooth, glossy, pellucid stems, with whorls of the
hrmoﬂrel compound, the segments acute, the bracts wanting. Ti.is is

a small delicate and elegant species, but probably not distinct from
N. flexilis. In fact it may be questioned whether all these species are
not varieties of one. .

(Hassall, Freshwaler Alge; Smith, English Botany; Babington
Manual of British Botany.)

NITIDULA, a genus of Iusects belonging to the Clavicorn family
of the Coleoptera Pentamera.

NITRE. [Porassiom.)

NO’BIA. [CIRRIPEDIA.]

NOBLE. [AsPIDOPHORUS.] .

NO’CTHORA, F. Cuvier's name for the Douroucouli, & quadru-
manous animal of the New World, with several characters that
remind the observer of some of the Lemuride (the Loris especially)
of the ancient continent and its islands. Indeed Dr. Horsfield and
Mr. Vigors observe (‘Zool. Jour.’ vol. v.) that to the philosophic
inquirer “it will equally be a Lemur among the Monkeys, or a
Monkey among the Lemurs.” )

Humboldt, who first gave a detailed and clear account of this
curious form, sees in it, and with good reason, an approximation to
the Slow Lemur, or Lori Paresseux of the French (Lemur tardigradus
of the south of Asia), and the physiognomy and features, particularly
the eyes, well justify the comparison. So far it would seem to repre-
sent In America the Lemuride of the Old World; but the teeth are the
same with those of the Sajous (Simi@ apella, S. capucina, &c., Linn.),
according to F. Cuvier, who observes, that if the canines were
small and little in the individual examined by him, it was because
that individual was a female. The diameter of the small intestines
was extremely small, and the ccecum simple and only about two inches
deep, and sensibly smaller than the stomach.

'Irixe organs of motion do not present anything very particular; the
four extremities or hands are formed exactly like those of the Sajous,
exoept that the animal does not extend the fingers of the fore hands,
which remain raised as F. Cuvier has relf)resented them (see the
cuts). The nails are long, narrow, channelled (en gouttidres), and a
little hooked : the tail is very moveable, but not prehensile, though
the animal can turn it over its back, or round its neck or its lega.
The pupil of the eye is round, and the eyes themselves are very large
and without any accessory organ.

Profile of the Douroucouli,

Fore hands of the Douroucouli,

The external car is much developed and very like that of the Simie
generally. The aperture df the mostrils is not wide, The mouth is
very large and without cheek-pouches. The fur is soft, thick, and of
a silky nature. The interior of the hands presents arem formed of
very fine sirim, always parallel and ordinarily circumscribed the one
within the other. Vulva grandis extern® vulve canum simillima.
Under each axilla a teat.

The habits of this creature are emtirely nocturnal. It spends the
day in sleep, folded up with the head hidden between the fore legs;
but as soon as the brightness fades into twilight the animal awakes to
activity, The eyes, which, if exposed to the full brilliancy of day, are
darkened with excess of light, for the iris is then closed completely,
porform their office as the shades of night approach, and the pupil
then dilates nearly to the size of the eye. .

Humboldt informs us that, in a state of nature, the Douroucouli
hunts small birds, and also, especially, insects : it eats all sorts of
vogetables, but is particularly fond of bananas, sugar-cane, the fruit of
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the palms, the nuts of the Bertholletia, and the seeds of the Mimosa
Inga. They do not live in societies, but Eﬁa
gun. Their nocturnal cry (muh- ) resembles that of the

aguar, and the whites who visit the missions of Oromooko call it
Titi-Tigre. Its voice is of extraordinary power and volume when
oonsidered in relation to its size. Besides the Jaguarlike cry it has
two others, one a species of mewing (e-i-aou), and a very disagreeable

sound (&uer-quer). Its throat swells when it is irritated, and the
md:d en resembles in its dilatation and posture a cat attacked by
a dog.

Humboldt's specimen, which he kept for five months, waa lethargic
during the day, sleeping from nine in the morning to seven at night
(whence the is called Mona Dormillon). Sometimes it would
begin to slumber at daybreak, and always selected the most shad;
ghcu; and, like squirrels and weasels, passed readily through 1

oles and openings. If roused during the day, its large which
at night resembled those of the owl, were lustreless ; and when it was
wrapped up in the soundness of eleep, its mouth might be opened and
its teeth examined with impunity. It was very fond of flies, and
sometimes would even hunt for them on a dull day, capturing them
with great akill. It drank but little, and sometimes passed twenty or
thirty days without taking any liquid. It was kept at night in
Humboldt’s bed-room, notwithstanding the belief of the natives, that
the Douroucoulis will tear out the eyes of aleeping ns. Ina
state of nature it is generally caught by the natives when sleeping in
some hollow tree by day, and the and female are often ‘men

. Cuvier's ‘Douroucouli was very mild in temper, which he
attributes to the sex. He fed her on milk, biscuit, and fruit. Humboldt
could not familiarise his.

F. Cuvier observes that the genus of which the Douroucouli is
the type received the name of Aotus bocause the absence of external
ears appeared to be its dominant character. This name, he remarks,
can hardly be applicable to the animal now before us.

The n&nﬁu of this curious form to the Sajous and Loris amo!
the Quadrumana are shown by ita fondness for insects, ita noot
habits, and various parts of its organisation. The last-named habits,
its cat-like cries and appearance when excited, and other points,
indicate it relation to, the Fere. Mr. Swainson notices this approach
to the farocious quadrupeds, and makes this the genus by wgioh we
are conducted from the Cebide to the Lemuride. In his ¢ Classifica-
tion” he places the form in the latter group, between Tarsius and

It is found in South America. Humboldt saw the species in the
forests bordarin&:ho Cassiquaire and the woods at the base of Mount
Duida; also in the vicinity of the cataracts of the Maypures.

Nocthora trivirgata,

NOCTILIO. [CHRIROPTERA.)

NOCTILUCA, a genus of Animals usually referred to the class
Acalephe. [AcALEPHR] One species only of this genus has been
described N. miliaris. It occurs occasi y in prodigious numbers
around the coasts of England, and is the most frequent cause in this
part of the world of the phosphorescence of the ocean. It was first
discovered by M. Surriray in 1810.

ing to M. Surriray the Noctiluca is a spherical gelatinous mass
provided with a long filiform tentacle or appeadage, presenting a

their time together in | and th

mouth, an csophagus, one or many stomachs and ramified ovaries,
us posseesing a certain complexity of organisation. De Blainville
confirmed Surriray’s account, and placed Noctiluca, without doubt
most erroneously, among the Dip, On the other hand, Van
Beneden, Verhaeghe, and Doyére, denying the relation of Noctiluca
with the 4 —and conceiving its organisation to be of a much
more elementary character—relegated it to the Rhizopoda.

To this doctrine M. De threfnsu also attaches the weight of his
authority in his valuable essay ‘ Observations sur les Noctiluques,
published in the ‘ Annales des Sciences Nat.' for 1850. M. De Quatre-
fages does not admit the existence of any true mouth or intestinal
canal, and considers that the so-called stomachs are nothing but
‘vacuoles’ gimilar to those obeerved in the Rhizopoda and Infusoria.

Krohn was the first to desaribe the long cilium which proceeds
from the mouth of Noctiluca. Mr. Huxley has recently described this
;Ininnl in the ¢ Quarterly Journal of Microscopical Science.’ (Vol. iii.)

© says—

“ Noctiluca miliaris may be best described as a gelatinous t
body, about 160th of an inch in diameter, and having very nearly the
form of a peach—that is to say, one surface is a little excavated, and
a groove or depression runs from one side of the excavation half way
to the other pole %hmcrure, Quatrefages ; Frauenbusenihnliche
Einbucht, K.roE:). here the stalk of the peach might be, & filiform
tentacle, equal in length to about the diameter of the body, depends
from it, and exhibita slow wavy motions when the creature is in full
activity. I have even seen a Noctiluca appear to push repeatedly
against obstacles with this tentacle. '

“The body is com: of a structureleess and somewhat dense
external membrane, which is continued on to the tentacle. Beneath
this is a layer of granules, or rather a gelatinous membrane, through
whose substance minute granules are scattered without any very
definite arrangement. From hence arises a net-work of very delicate
fibrils, whose meshes are not more than 1-3000th of an inch in diame-
ter, and these graduslly pass internally—the reticulation becoming
more and more open—into coarser fibres, which take a convergent
direction towards the stomach and nucleus. All these fibres and
fibrils are covered with minute granules, which are usually larger
tcwards the centre.” :

After describing minutely the structure of this creature, Mr. Huxley
ococludes—

“ Not only does all 1 have observed lead me to believe that Noctiluca
Las a definite alimentary cavity, but I am inclined to think that this
anisiabepod depeemion i Lo pos-ora are In fachALwage appeared

-shaped de) on o post-oral ares in ways ap, ed,
when I could obtain a favourable view, to be connected with a
process of the stomach. On one oocasion I observed the sides of this
to be surrounded by fuxiform transversely-striated fibres or
olds ; I oould not determine which. . .

“Krohn states that he repeatedly saw the egesta voided ‘in the
neighbourhood of the groove of the %uth‘ oould not determine
at what exact point, and he inclines to think it must have taken place
through the mouth. .

“] am equally unable to bring forward direct evidence on this
point, and my belief in the existence of a distinct anus is founded
aimply on the structural appearances. .

“In front of and above the gastric cavity is the nucleus, described
by Verhaeghe and Krobn. This is a strongly-refracting oval body of
about 1-460th of an inch in length, which, by the action of acetic acid,
assumes the appearance of-a hollow vesicle. The anterior radiating
fibres pass from it ; the posterior from the alimentary canal.

“ Quatrefages and Krobhn consider that a process of fissiparous
multiplication takes place in Noctiluca ; both of these observers
baving found double individuals, though very rarely. According to
the latter writer, division of the body is preceded by that of the
nucleus. I have not had the good fortune to meet with any of these
forms, and the only indication of a maible reproductive apparatus
which I have seen consisted of a number of granular vesicular bodies,
of about 1-2000th of an inch in diameter, scattered over the surface of
the anterior and inferior part of the body. .

“Such is what repeated examinations leads me to believe is the
structure of Noctiluca ; but if the preceding account be correct, it is
obvious that the animal is no Rhizopod, but must be promoted from
the}f:hwestnnhof the Protozoa to the hi hef.‘dwtmctaml ctare,

“The existenoe of a dental armature, and of a disti ape!
are structural peculiarities which greatly increase the affinity to such
forms as Colpoda and Paramecivm, indicated by Krohn. Noctiluca
might be regarded as a gigantic Infusorium with the grooved body of
Colpoda, the long process of Trachelins, and the dental armature of
Nassula united in one animal.

““On the other hand, the general absence of cilia over the body, and
the wide differences in detail, would require the constitution of at
least a dustinct family for this singular creature.” .

In the same volume of the ¢ Microecopical Journal’ is an accouns of
this creature by Dr. Woodham Webb, of Lowestoft.

NOCTUA. [SrricipA&.]}

NOCTUA, a genus of Insects belonging to the Nocturnal Lep:-
doplera, to which the Red Under-Wing Moths belong.

NOCTULE. [CHEIROPTERA.)
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NUCIFRAGA. [} ]

NODDY. [Boosv.]

NOLA’NA (so.named by Linnwmus, from ‘nols,” a little bell, on
account of the bell-shaped form of the corolla), a genus of Plants
belonging to the natural order Nolanacew. It has a 5-cleft calyx;
a campanulate 5-lobed b-rlicnb corolla; 5 stamens adhering to the
tube of the oorolla, nearly equal; the anthers are 2-culled, dehiscing
lengthwise. The seeds are roundish, with & membranous testa, and
fleshy copious albumen, The species are herbs; natives of Peru and
Chili; usually annual. Leaves alternate, quite entire. The flowers
are solitary, pedunoulate, and of a showy blue colour.

N. prostrata, Prostrato Nolana, has a prostrate stem ; ovate-oblong
leaves; a midal calyx, with triangularly sagittate segments, fur-
nished with spur-like processes at the base. It is a native of Peru,
but grows freely in this country in the open air. In Franoe poultry
are fed upon it, and are 8o fond of it that Persoon proposed to call it
N. gallinacea.

. paradoza has tgmn“ hairy stems; ovate-obtuse pilose leaves;
the segments of the calyx triangular; the corolls campanulately
fununel-shaped ; the drupes cumulated, 1-seeded. It is a native of
Chili, on the sea-shore about Concepcion. The flowers are blue.

The species of Nolana are only valuable as ornamental plauts; they
are showy when in blossom, and are much like some of the trailing
species of Convolvulus. The seeds should be sown in a gentle hot-bed
in the spring, and the plants when of sufficient size, or about the
middle of May, should finally transplanted to the open ground,
where they will flower and ripen seed ; or the seeds may be sown at
once in the open border in a warm sheltered situation.

(Don, Dichlamydeous Plants ; Burnett, Outlines of Botany.)

NOLANACE.X, Nolanads, a natural order of Plants, having erect
or prostrate stems ; alternate leaves without stipulea, Flowers usually
showy; calyx 5-parted, valvate in sstivation; oorolla monopetalous,
with apllited sostivation usually thickened in the tube; stamens 6,
equal, ineerted into the tube, alternate with the segments of the
corolla; anthers oblong, 2-celled, bursting longitudinally ; pistil com-
posed of several carpels, either distinct w%t.h a single style, or partially
combined into several sets, with a single style seated on & succulent
disc; stigma somewhat capitate. Fruit inclosed in the permanent
calyx, constructed like the pistil; pericarp woody, often a little succu-
lont ; seeds ascending, solitary ; omb?'o curved with either straight
or double ocotyledons in the midst of & small quantity of albumen;
radicle next the hilum. This little order is remarkable for the various
modes in which ita carpels are disposed without ever being con-
solidated. In one genus there are but 5, and they are distinct; in
another there are 20 combined in fours, in a third the combination is
i lar though the number remains 20, and in others they are all
wholly distinct. The species are all South American, and chiefly from
Chili. Their uses are unknown. There are 6 genera and 35 species.

(Lindley, Vegetable Kingdom.
NONATE'LLIA, & geras of)rnut. bel to the natural order
Rubiace, the tribe g:dl , the sub-tribe Morindee. It has a

calyx with an ovate tube, and a 5-toothed ent limb ; a tubular
funnel-shaped corolla, with the tube as if it were gibbous, and a
5-lobed limb; the stamens 5, almost inclosed; the stigmas (21)
obtuse ; the fruit a globose drupe, furrowed, containing 5 coriaceous
leeeded pyrenm; the albumen horny. The species are shrubs or
small trees with glabrous downy oval-oblong leaves, and the stipules
combined together more or lees, or free. The flowers are white and
arranged in a panicle-formed or corymbose thyrse.

N. oficinalis, Asthma Bush, has ovate acute glabrous leaves, the
stipules combined into a 4-toothed sheath, the panicles corymbose;
the involucrum small, 8-leaved under each flower. It is a native of
Guyana, in forests and sterile places. All the parts of this plant, when
bruised or dried, give out a slight aromatio odour. The creoleas in
Guyana call this plant Agier 3 L'Asthme, and it is said to have a
powerful influence in subduing attacks of asthma.

There are several other species of Nonatellia, all natives of America,
but none are used in the arts or as medicines.

(Lindley, Flora Medica ; Burnett, Outlines of Botany).

NONIONI'NA, a genus of Fosail Foraminifera.

NONTRONITE, a Mineral consisting of Silicate of Iron. This
mineral occurs in small nodules imbedded in an ore of manganese.
Its oolour is pale or greenish-yellow. Fracture earthy. Dull. Opaque.
Unctuous to the touch, and very tender. It is found in the depart-
ment of Dordogne in Franoe, in the arrondissement of Nontron. The
following si_-uln analysis by Berthier :—

ilica

. . . . . . . o 440

Peroxide of Iron . . . . . . 200
Alumioa . . . . . o 36
M‘gﬂ“h . . o e . . . 21
Clly . . . . . . . « o 13
Water . . . . . . . . 187
986

NORFOLK ISLAND PINE. [AravcamiA.]

NOROPS. [IavaNma.] .

NOSE is one of the external apertures of the respiratory system
and the organ for the sense of smell. The portion of the nose by
which odours are perceived lies deep back in oavity to which the

external apertures of the nostrilslead ; the portion whioh is prominent
uion the face serves merely as the apparatus for inhaling the air
which is impregnated with the odour. The most essential parts of
the organ are the olfactory nerves, which come off from the olfuctory
bulbe of the brain [Brarx], and passing through numerous holes in
the ethmoid bone, which is situated between the orbits and above
and behind the noetrils, ramify on the extended surfaces of that bone
and the turbinated bones which form on each side the chambers of
the nose. The sensitive terminations of the nerves are placed on the
surface of a delicate and very vascular membrane which lines the
whole cavity of the nose, and which is eonhhntl{ kept moist by the
secretion of a small quantity of mucus, in which the odoriferous
particles are caught and for a time retained.

The sense of smell varies considerably, both in degroe and in kind,
in different animals. It is evidently by insects and many
others of the lower animals, but the organs by which they exercise
it are unknown. In the higher animals its d of acutenees is in
general marked by the extent of surface of the ethmoid and turbi-
nated bones, over which the olfactory nerves are distributed. In man
this surface is proportionally smaller than in other animals, in most of
which, besides ocoupying the greater part of the interior of the face,
it is increased by peculiar branchings and convolutious of the thin
layers of the bones. Each species has also a sense of smell in some
degree peculiar to itself; thus herbivorous animals, though possessing
the most delicate power of discerning the differences of vegetable
odours, have no evident faculty of discriminating those of most aniwmal
substances ; while carnivora, on the other hand, can scarcely
distinguish any others than the last. Each species has a fine sensibility
for those substances which are of the greatest importance to its own
existenoe, and thus obtaius at onoce a knowledge of their presence in
places concealed from all the other senses. Man possesses the sense
of smell for a very large number of substances, but not in a very aoute
degree for any of them. The difference ap) the greater between
him and other animals in consequence of the neglect of the exercise
of this sense which is common (except for particular purposes) in
civilised society ; but the American Indians and some of the northern
Asiatic tribes, by their constant practios in hunting, are said to have

uired a power of scent scurcely inferior to that of the dog.

he olfactory nerve is appropriated exclusively to the aense of smell,
and is incapable of perociving pain or any other sensation. Of the pecu-
hmheaol‘){ which in different animals it is capable of perceiving only
certain odours, we know no more than of the nature of those odours
themselves, of whose oxistence we have no other evidence than that
of the sense which they affeot.

The sense of amell serves as an adjunct to that of taste, and is sub-
servient in most instances to the same purpose, of providing proper
and uv.:iﬂ injurious food for the sustenance of the body. By it
many ani seek out their food, and all select from that which they
obtain; and much of that com d eensation which we d as
taste is really due to the smell, as for instance the sensation of the
flavour of aromatic substances, which is completely lost by closing the
nostrils while we are eating them.

For the full ption of odours it is n that the particles

a with :iz? should be drawn with uotlne force into the iooe,
and we may stand for some time in a very strongly-smelling atmosphere
without perceiving it if we breathe gly thro the mouth. The
most acute sensation is obtained by the sudden inbalation of a large

uantity, or by o succession of short and quick inspirations. [Bmalx;

ERVOUS SYSTEM. ]

NOSEAN, a Mineral identical with Hatiyne, [HaUYxR.]

NOSTOCACE/E. [Araz.]

D'NOTACANTHA, & family of Insects belonging to the order
iptera.

NOTACANTHUS, a little-known genus of Arctic Fishes belonging

to the section A cunthopterygii and to the family Scomberide

NOTAMIA. [CerLABRIZA; PoLYZOA.]

NOTHOSO'MUS. [Fisa,

NOTI'DANUS, (Fism]

NOTONECTA, a genus of Insects belonginalto the family Hydro-
corise, of the order Hemiptera. N. glauca, the Water-Boatman, is
one of our commonest insects. It is about half an inch long and
swims upon ite back in order the better to seize its prey.

c NOTOPTERUS, a genus of Fishes belonging to the family

l#ada.

OVACULINA, a sub-genus of Solecurtus. [SoLENIDA.)
NOVACULITE, a name for a kind of Clay-Slate. [SLaTE.]
NOWD, the name of one of the
NUCIFRAGA, a gonus of Birds known by the name of Nutoracker.

One species is a native of Britain. Its olassification is dificult. Some

of its habits, and the worn appearance of the tail-feathers from cliwb-

ing about the branches of trees, er with the nesting in hollows
of trees, indicate a relationship to the Picide. Its manners, which
are said to resemble those of the Jay, and other circumstances, con-
nected with its food and organisation, bring it into alliauce with the

Crows, to which family it is generally referred by ornithologists, and

80 placed as to approximate either to the Woodpeckers or Starlinga.

Mr. Vigors considers it as asimilating to the latter family, and

to the genera Casicus and Barita, Mr. Swainson makes it
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a sub-genus of Corvus in his sub-family Corvine, placing it immediately
after the sub-genus Pica, and immediatek before the genus Barita.
Prince C. L. Bonaparte arranges it also under the sub-family Corvine,
among which it occupies the last place in his ¢ Geographical and Com-
tive List,’ whilst it immediately precedes the sub-family Sturnine.

r. Yarrell (‘British Birds’) places it at the end of the Crows, and
immediately before the Wood&eeker& Sir W. Jardine (¢ British Birds’)
arranges the genus between the Magpie and the Jay. In Temminck's
arrangement 1ts place is between the Jays and the Choughs (Pyrrho-

corax).

The bill is conical, longer than the head, straight, the upper mandi-
ble having the culmen rounded, overhanging the lower, both termi-
nating in an obtuse and depressed point ; nostrils basal, round, open,
concealed by hairs directed forwards. Toes, three before and one
behind, the two outer being united at their base. Tarsus longer than
the middle toe. Wings long and pointed, the first quill shortest, the
fourth and fifth longest. (Gould.)

This genus is generally considered to comprehend only two known
species : V. Caryocatactes and N. hemispila, which bears a considerable
resemblance to it, though it is clearly a distinct species, described
and figured in Mr. Gould’s ‘Century of Birds from the Himalayan
Mountains.” Prince C. L. Bonaparte and Mr. Audubon, include the
Corvus Columbianus of Wilson in the genus Nucifraga.

N. Caryocatactes (the Corvus Caryocatactes of Linnsus; Caryoca-
tactes of Willughby; Casse Noix of the French; Ghiandaia Nuci-
Jraga of ‘Stor. degl. Uco.” ; Noociolaja of Savi.; Kurg und Langschni-
bliger Nussknacker of Brehm; Tannen Heher (Pine Jay) oder
Turkischer Holzschreyer of Frisch; Notwecka, Notkraka, of the
Swedes ; Noddekrige of the Norwegians; Notkraake of Brunnich ;
Nussrabbe of Meyer; and Aderyn y Coau of the Welsh), the Nut-
cracker. Size about that of the Jytokd.w, but the tail is longer.
Plumage reddish umber-brown ; the body, with the exception of the
head and rumf, dappled with large white spots which oococupy the
centre of each feather; wings and tail blackish, shot with green; the
feathers of the latter (except the two middle ones) tipped with white.
Bill and legs brownish-bla Sexes, as in the crows generally, nearly
lshkol.i e’{;he fomale is, if anything, a little smaller and her plumage

ess lively,

The manners of the Nutcracker are said by those who have observed
it to resemble in some degree those of the Jay, and some of its habits
those of the Woodpeckers. Like the former it feeds on nuts and
berries, 8 well as on the seeds of the pine, of which it a; gem to be
very fond ; and like the latter it olimto the trunks m(f ranches of
trees, hpl)ing the bark with its bill to start the insects and their larve
that may lurk beneath, and devour them. They are said to crack nuts
much in the same way as the Nuthatch. The nest is formed in the
hollows of trees, which the bird is supposed to enlarge after the
maaner of the Woodpeckers. The are five or six in number, of
& yellowish white or gray, with a few spota of bright gray-brown.
Temminck states that it sometimes devours young birds and eggs.

Nutcracker (Nucyfraga Caryocatactes).

It inhabits central Europe. The bird is a rare visitant to Great
Britain, and does not ap to have been seen in Ireland. The only
one Pennant ever h of was killed near Mostyn in Flintehire.
Montagu mentions one that was killed in Kent, and states that one
was seen by an acourate observer near Bridgewater. He also notices
two others, which were shot in 1808, one in Devon, the other in
Cornwall Mr. Selby mentions one that was seen in Netherwitton
Wood in Northumberland. Mr. Rodd of Penzance gave Mr. Yarrell
information of one that was seen opn o tree on the banks of Hooe
Lake. It is recorded by Dr. Moore g, paving been shot in Devonshire

. near Washford Pyne Moor. Another is said to have been noticed at
. Pepper Harrow Park, Lord Middleton’s seat. Mr. Macgillivray gives
! instances of its having been shot in Scotland. '

Temminck records varieties of pure white, or yellowish white, with
deeper spots; sometimes with the wings and tail white.

NUCLEOBRANCHIA'TA, M. De Blainville's name for his fifth
order of his second section of his second sub-olass (Paracephalophora
Monoica).

M. Rang, who haa illustrated the anatomy of some of the families,
makes the Nuclecobranchiata, in his arrangement, the first order of
Cuvier’s class Gasteropoda, and comprises under it sowe of the Hetero-
poda of Lamarck and the family Pterotrachées of De Férussac.

The following character of the order is given by M. Rang :—

Animal furnished with a foot compressed into the form of a fin,
with an acetabulum or sucker (ventouse) on its superior border.
Branchis pectinated. Both sexes comprised in the same individual.

Often & shell, which is spiral, has a very large aperture, and is
vitreous and very fragile,

An operculum sometimes.

M. Raﬁ observes that the Molluscs which he had already, in an
anatomical memoir on the genus Atlanta, proposed to assemble under
the name of Nucleobranchiata, borrowed from M. De Blainville, are all
pelagic animals which are often met with on the surface of the eea in
calm weather, swimming in an inverted position by the aid of their
foot, which is compressed into a fin. They never creep, but they have
the power of ﬁ.u:g themselves (to floating bodies only) by spreading
upon them the sucker of their ventral fin, and at the same moment
making & vacuum. The shells are very much sought after in collections
on ;ccouf:; (Ll their e:dt::me mity. "

wo families, according to s arrangement, constitute the
order Nucleobranchiata. 8 Reog’ gomenty

1. Firolide (Pterotrachées, Férrussas; Nectopoda, Blainville ;
Urobranchia, Latreille).

Apimal elongated, straight, and horizontal; one or more fins;
branchi forming, with the other viscera, a nucleus on the dorsal part.

Shell sometimes present, and when it is, incapable of containing
more than a very small of the amimal.

Firola (Pterotrachea, Forsk.; Firoloides and Sagitella, Les.).—Animal
very much elongated, gelatinous and transparent, terminated behind by
a tail more or less long and pointed ; mouth situated at the extremity
of a proboscis, and including an apparatus proper for mastication (?).
No tentacles, or only two tentacular rudiments carrying the eyes at
their external base ; one or more fins ; nucleus exposed, protected only
by & membrane, and always situated below and behind the ventral
fin ; termination of the intestinal canal and of the organs of generation
in a tubercle on the right side.

No shell. (Rang.)

The Firole are very common animals in the seas of the warm and
temperate zones, and are remarkable for their extreme transparency,
which is often interrupted by golden spotas.

Firola Frederici,

The other genera in this family are Carinaria [CARINARIA), and
Cardiapoda.
2. Atlantide.

Animal furnished with a well-developed shell, into which it can
retire ; gills coutained in a dorsal mouth-cavity ; lingual teeth similar
to Carinaria. The shell symmetrical, discoidal, sometimes closed by
au operculum.

. The following genera belong to this family :—
Atlanta. 15 species. [ATLANTA)
Porcellia (fossil). 10 species.
Bellerophon (fossil). 70 species.
Cyrtolites (fossil). 13 species
Maclurea (fossil). b species.

NUCLEQOLITES. [EcHINIDA.)

NU’CLEUS. [Skxp.)

NUCULA. (PoLyopoxTa.)

NUDIBRANCHIATA, a family of Gasteropodous Mollusca, charac-
terised by the possession of disticct, external, and uncovered gills.
The species of this family are all marine, and with few exceptions
small in size. They are sometimes with other forms of animals called
Sea-Slugs, arising from the fact that, like land-slugs, they are destitute
of shells. Their body is usually elongated and soft, and attached
throughout its whole length to the foot, or disc, upon which they
crawl. They are not unfrequently covered with a cloak, which in
some is ltrenathcned with calcareous spiculee. The head is antenor,
and frequently indistinct, bearing one or two pairs of tentacles, tho
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upﬁer pair of which are- placed on the cloak when it is present, and
behind them the eyes are situated. But the oharacteristic peculiarity
of these molluscs is the appendages that constitute their breathing
organs, placed upon the back, always symmetrically, in plumes, tufts,

or papille, either forming a circle on the central line, or arranged in1

rows upon the sides.

None of the Nudibranchiate Mollusca ap to have been known
to the ancients, and even up to the time of Linnsus they remained,
with one or two rare exceptions, entirely unnoticed. In the twelfth
odition of his ¢ Systema Naturw’ only seven species were described,
scarcely any of which had come under his own observation in a living
state. They were placed by him in the class Vermes, and referred to
the genera Doris, Scyllea, and Tethys. Otho Frederioc Miiller paid
more attention to them; twelve species are characterised in his
¢ Zologi®m Danicm Prodromus,’ most of which were afterwards figured
with fuller descriptions in the ‘Zoologia Danica’ The number of
species introduced into the latter work is fourteen. Otho Fabricius
has also excellent descriptions of two or three of these molluscs in his
‘ Fauna Groenlandica.’ Other authors contributed a little to increase
the number of species; but it was not until the appearance of the
celebrated ¢ Mémoires’ of Cuvier, in the ¢ Annales du Muséum,’ that
much attention was drawn to this subject. These formed a new era
in their history, and the dissections there given furnished the ground-
work for those more correct views of their affinities which that dis-
tinguished naturalist carried out in the ¢ Rdgne Animal,’ where the
order Nudibranchiata was first instituted for their reception. Even at
that time however very few species were known, and it is to be regretted
that Cuvier was obliged to have recourss to specimens preserved in

sEirits for his descriptions. So far as their anatomy was concerned
t

is disadvantage was not greatly felt, but the figures and descriptions
of their external forms were in consequence very imperfect. The
position of this group in relation to the testaceous tribes, from which
they had been kept apart in the Linnman arrangement, began now to
be generally acknowledged. Their affinities were further illustrated
in tie celebrated ¢ Histoire Naturelle des Animaux sans Vertdbres’ of
Lamarck, and in the ¢ Manuel de Malacologie’ of Blainville; each of
which contributed something to the knowledge of their physiology and
relations, but not much to the number of species,

Although little had been done up to this time by British naturalists
in augmenting the species of this beautiful family, they have been
since the subjects of most acourate and fruitful research; and the
Monograph now publishini:)y the Ray Society on the ¢ British Nudi-
branchiate Mollusoa’, may be regarded as one of the most remarkable
contributions made to the literature of natural history during the
present oentury. This beautiful work contains the description of oue
hundred species; of these sixty have been added by Messrs. Alder and
Hancock, and their forms and anatomy illustrated by a series of coloured
plates from original drawings of the authors.

We need not enumerata the additions that have been made to this
department of the European Fauna during the last half century; suf-
fice it to say that of late years much attention has been paid to the
Nudibranchiata by continental naturalists, and several new species
have been described. Among the authors treating of the subject may
be mentioned Risso, D'Orbigny, Cantraine, Quatrefages, Sars, Lovén,
Delle Chiaje, Philippi, and Verany. No account however of the Nudi-
branchiate Mollusca of any one country has yet been published suffi-
ciently complete to form the basis of a comparison with our own. The
best are those of Lovén, (fIndex Molluscorum Scandinavie’), who
gives thirty-seven species as members of the Scandinavian Fauna ; and
of Verany, whose Catalogue of the Mollusca inhabiting the Gulf of
Genoa (‘ Catalogo degli Animali Invertebrati,” &a.), includes forty-eight
species of Nudibranchiata. The Sicilian species described by Philippi
are twenty-six (‘ Enumeratio Molluscorum Sicilis ’).

But it is not in a numerical point of view alone that our knowledge
of this interesting tribe of animals has increased; their anatomy and
physiology, their habits and alliances, have lately been studied with
care and attention, and many curious facts concerning them have been

ascertained. In 1841, the celebrated Norwegian naturalist, M. Sars, |
announced the discovery that these little creatures undergo a meta- |

morphosis, having on their extrusion from the egg a very different
form and character from those which they are afterwards destined to
assume. In this first stage of their existence they have the appear-
ance of small animalcules, swimming freely through the water by
means of two ciliated lobes, and have their body covered by a nautiloid
shell furnished with an operculum. Up to that time nothing
approaching to a distinct metamorphosis had been known to exist in
any of the true Mollusca; the announcement therefore did not fail to
excite a considerable degree of interest. The investigation of this
curious fact was pursued and extended by M. Lovén and other natu-
ralists, the result of which showed that this peculiar mode of develop-
ment was not confined to the Nudibranchs alone, but was common to
many of the allied families; the metamorphosis however is most
striking in those genera which, like the former, do not bear & shell in
their adult state.

Professor Milne-Edwards was the first to describe (‘Annales des
Sciences Naturelles, 2nd Series, vol xviii., 330) a curious con-
formation of the digestive organs in the fami?} of the Eolidide, the
true signification and uses of which have since been the subject of

i
|

much controveray. Having observed in a small Oalliopea, found at
Nice, a system of branched canals connected with the stomach, and
extending to the papillm and other parts of the external surface, he
thought he saw in this arrangement a blending of the functions of

| digestion with those of the vascular system, which he in consequence

led gastro-vascular. This upparatus he compares to the system of
vessels radiating from the stomach of the Meduside on the one hand,
and to the cmca connected with the digestive organs of the Nymphons
among the Crustacea on the other.

During the same year (1843), M. Delle Chiaje had published a figure
of his Eolis cristata (Antiopa cristata, A. and H.), in which a similar
apparatus of branching vessels connected with the stomach is repre-
sented, but without any letter-press description. This view was
adopted by M. Quatrefages, who founded on it his theory of the degra-
dation of certain forms of Mollusca, which he placed in an. order by
themselves, and which he called Phlebenterata. 'Fhe views of M. Quatre-
fages, although at first favourably regarded by the French Academy, have
since met with much opposition; and in a report made by a Commission
to the Biological Society in Paris, which was drawn up by Dr. Charles
Robin, it is stated that the Commission regards the idea of Phleben-
terism as untenable. They consider the ramifications of the digestive
system, which M. Quatrefages regarded as a gastro-vascular system, to
be true biliary ducts in connection with a divided liver, and that they
do not fulfil any other function than the usual one of that organ.
They moreover consider that the circulatory system in these animals
(Eolts, Actceon, &o.) is complete, the so-called lacunes being similar to
the blood-sinuses known to exist in cular cases throughout all
departments of the animal kingdom. They further express an opinion
that the facts upon which is founded t{e doctrine, enunciated b
M. Quatrefages, “that the form of the body and the internal o 8
sation are independent of each other,” are not real, and that that
hygothesis cannot be any longer maintained.

rior to the appearance of these reports, a series of very excellent
papers had been published by M. Milne-Edwards, taking an extended
review of the circulatory system in the Mollusca. He states his oon-
viction, founded on extensive researches undertaken for the purpose,
that the venous system is incomplete throughout the whole of this
large division of the animal kingdom. In :ﬁ instances he finds the
true veins more or leas imperfect, their place being supplied by a series
of lacunes, and the blood in most cases also flowing into the abdomi-
nal cavity, The condition of the Nudibranchs he does not consider to
be exoceptional.

The difference of opinion amongst these distinguished naturalists
with respect to the circulatory system, has resolved itself into a very
subtle anatomical fact. Both ies admit the existence of large
cavities into which the blood flows, but, on the one part, they are
considered as mere expansions of the vessels into blood-sinuses, and
hence the vascular system is uninterrupted ; while, on the other, they
are held to be lacunes or gaps in the continuity of the vesssls, showing
a yet imperfect state in the structure of these organs, and thus form-
ing an intermediate stage in the development of the vascular systemm,
between its first imperfect appearance in the lower animals, and the
complete system of closed vessels, only to be found, according to
M. Milne-Edwards, in the Vertebrata.

The Nudibranchiata exhibit a high state of organisation, not much
inferior to that of any of the Gasteropoda. They are all provided
with & powerful muscular buccal apparatus, which has, in some
instances, appended to it a gizzard, as in Lamellidoris, Goniodoris,
Idalia, and others. The oral aperture is always guarded by fleshy
lips, and the mouth itself is furnished with a tongue, bearing a spiny
prehensile membrane, and occasionally with lateral corneous jaws.

The tongue is composed of a muscular apparatus bearing a stiffish
membrane, furnished with small teeth or spines, These are divided
into two kinds, central and lateral, distinguished by their position,
and generally, when both are present, by a difference in form. The
former have been called Dentes by Professor Lovén, the latter Uncini ;
and the portions of the tongue on which they are placed, are
distinguished by that naturalist, under the names of Rachis and
Pleurs respectively. The lingual membrane in the typical Dorides,
and in the Tritoniade, is very broad, and is supplied with numerouns
spines; it is narrow in Lamellidoris and Acanthodoris, there being
very few spines in each transverse row—in some of tho species as
few as four. In such, the whole of the lingual spines do not amount
to more than 112, while in Doris tuberculata there are no less than
6000, and in Tvitonia Hombergii upwards of 36,000.

The csophagus, stomach, and intestines are well marked ; the former
is generally short and passes from the upper surface of the buccal
mass,

The stomach varies considerably in size and form; and in the
Doridide is frequently buried in the liver. In them, too, there is
occasionally, besides a buccal gizzard, an anterior stomach or crop,
formed by a dilatation of the cesophagus.

The intestine is always short. .

The liver presents two great tpyes of form. In the Doridide and
Tritoniade it is entire (excepting in Scyllwa, where it is broken up
into six or seven globular masses), occupying its normal abdominal
position ; in the Eolidide it is more or less diffused. In thoee genera
with an entire liver it is very bulky, pouring the hepatio fluid into the
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one or soveral largn ducts. When the gastrio organ is
D. tuberculata, it receives only one duct; but in those
the stomach buried in the liver, the bile enters through
openings in its under surface.
the Nudibranchs are hrodites, each individual being
male, female, and androgynous These orgavs,
taken together, are vc_‘r{ bulky, and occupy the greater portion of the
abdominal cavity. ey communicate with a common vestibule,
s nipple-like process on the right side of the body, and
below the mantle, when it is present.
T]::vpulmn,o' ! : n"::d':g;hl.huﬁ, o eins, and
jon,—a systemic —arteries, v an
sinuses or lacunes; and of laminated, branched, or papillose branchism;
arranged either on the median line, or along the sides of the back.
The systemic heart lies always immediately below the skin of the
‘back, and consists of two chamhers,—an auricle and a ventricle,— '
inclosed within a pericardium. A large aorta passes forwards, distri-
buting branches to the various organs; and the blood is returned
again heart in & i yaéntodmh,onlysporﬁonoliti
bavi dn-nug e branchism. The blood system is somewhat
modi each of the three families of the order.
or hepatic circulation is probably provided with a com-
illaries, and has, in connection with it, a portal

circulation, to whi ilzppendedlvenh-icmn-l heart, that lies
under the pericardium, the latter being to the former as an '
le. This portal heart propels venous blood into the renal and
c

organa,
e flow of the blood is rapid; the pulsations of the heart varying,
in the different specien, from fifty to a hundred in the minute.

It is evident, from the state of the circulatory apparatus, that respi-
ration is performed only in part by the branchim. In all the three
ﬁmﬂleqwf the ekin, :moovond w“thia vibt;:h"l’: o:;lin. acts as an
imperfect accessory ing organ, and thus the is returned to
the heart in a partially aérated condition.

The nervous system presents a high degree of concentration,—

ps higher than in any other group of Molluscs,—and is divided
mto two VR distinct portions ;—one, the cephalic or excito-motor ;
the second, the splanchnic or sympathetic; thess two portions inter-
communicate at several points. The cephalic ganglia are situated at
the origin of the cesophagus, and ly divide themselves into two
sets, which may be denominated respectively cesophageal and buccal,
or supra- and infra-cesophageal. The latter are attached to the buccal
mass; the former are more immediately related to the cesoph
upon which they are always seated, and about which they, with :g::'r
commissures, form one or more constricted collars. The two sets of
ganglia are also interconnected.

The cesophageal set is composed essentially of three pairs of principal
ganglia, howsoever they may be fused or blended together, and of one
or two pairs. The principal ganglia are the cerebroid, the
branchial, and the pedial ; the accessory,— the olfactory and the optic,
They are placed symmetrically with regard to the median line, there
being one of each pair on either side. The ocerebroids are invariably
above the csophagus ; they hold a central position, and are united by
a very short commissure across the median line, being usually in
contact with each other, and, when distinct, are connected by com-
missures with the branchial and pedial : these two latter of the same
mde also intercommunicate. The branchials, as well as the cerebroids,
are generally above the alimentary tube, and are frequently fused with
them, 80 as to form a single mass on each side of the median line.

The cesophageal ganglia are united to the buecal by two long com-
mirsural cords, which pass from the under side of the cerebroids and
embrace the gullet, forming a wide oollar—the buccal—around that
tube. A large subcesop commissure, passing between the
cesophageal ganglia of either side, completes a second or great posterior
cesophageal collar. This commissure varies in length, in accordance
with the position of the ganglia : if they are all above the alimentary
tube, it is long; if partly below, very short.

The cerebroid ganglia give nerves to the channel of the mouth, to
the lips and oral tentacles, also to the veil, when it is formed by the
fusion of these latter organs: they have likewise attached to them the
two pairs of accessory ganglia—the olfactory and the optic.

The branchial ganglia distribute nerves to the mantle or dorsal akin,
and to the branchial ganglia of the sympathetic system.

The pedial ganglia send all their nerves to the foot.

The buccal set of ganglia are generally two pairs : the buccal proper
and the gastro-cesophageal,

ways
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The Sympathetic System is composed of numerous minute variously | suff

formed ganglia, connected together by open plexuses of nerves, spread
out over the viscera. The principal p:!l_l these plexuses are—the

cesophagenl, the gastro-hepatic, the pyloric, the intestinal, the branchial,

only a single e spherical otolithe ; the auditory organs thus, in
ﬂs:o, tehiiinght‘l'xseir fmbryonie condition. Eyes are also universally

t, and are only a little inferior in organisation to those of the
Eigher Gasteropods. The dorsal tentacles are the organs of smell,
and, judging from their great development, this sense must be more
acute in most of the Nudibranchs than it is in any other molluse,
with the exception perhaps of Nawtilus. Touch undoubtedly resides
everywhere in the skin, but is specialised in the oral tentacles and
parts about the mouth. The lips and channel of the mouth are
probably the seat of taste.

Thoo{innriavery much in thickness in the several groupe. It
appears to secrete the tenacious fluid that so abundantly exudes from
these animals; though that which lubricates the foot is probably
provided by a special gland. . . .

As it is seldom possible to study these animals in their native
bsunts, the little that we know of their hsbits is mostly gathered from
the obeervation of individuals kept in confinement, and consequently
under influences more or less artificial

Some of the species are nocturnal, but this isnot the case with many
of the littoral tribes. Such of these as are gregarious on small sea-

| weeds, as Polycera guadrilineata, may be observed in a state of

activity during the day time, in tide-pools left among the rocks, and
apparently enjoying the warm rays of the sun. Alderia modesta has
o similar habit in more shallow water, becoming almost amphibious :
and Doris bilamellata is frequently found exposed on rocks left dry
by the tide. But the greater number of the species avoid the light,
oonocealing themselves under stones and shelving rocks. Most of the
littoral tribes are found near to low-water mark ; though some few
kinds occur much higher up among the rocks, where they must remain
eseveral hours every tide deprived of water. Doris pilosa, Eolis

i and Eolis nana, are generally met with in such situations;
even the spawn of these species is frequently left dry by the receding
tide,

The Nudibranchs partake largely of the sluggish character of the
class to which they belong. Cuwlzwg is the usual mode of progres-
sion with these animals. This is effected in the manner of the snail,
by a series of minute undulations of the under surface of the foot,
arising from the alternate relaxation and contraction of the pedial
muscles, None of our native species have the power of swimming
freely through the water; and we are not aware of any means they
have of mciing the surface but by crawling up any substance in
contact with it. This they do frequently in confinement, by ascending
the aides of the vessel, and then launching themselves, with outapread
foot, on the surface of the water in an inverted position. Like most
of the other aquatic Gasteropods, they are very fond of floating in
this way, which they do without any apparent effort.

While floating in this manner the Nudibranchs occasionally drop
suddenly down, suspending themselves from the surface by a thread
of mucus, which is fixed to the tail or posterior extremity of the foot.
In this way they will let themselves gradually down to the bottom,
or remain some time pendent in the water without appareat support;
for the thread of mucus is 80 transparent that it can scarcely be seen.
On any of thess occasions, either when floating or when suspended,
if alarmed, the animal falls at onoe to the bottom. This is effected
by the foot quitting its hold of the mucus, when the animal, being
specifically heavier than the water, of course sinks; itaspecific gravity
is, no doubt, increased by the collapse of the parts; but the Nudi-
branchs are never lighter than the water, even when fully expanded,
thongh in this state many of them are nearly buoyaunt.

A species of Peplidia has been observed by the Rev. R. T. Lowe to
be phosphorescent.

The Nudibranchiate Mollusca are very sensitive to exterual influ.
ences, shrinking quickly from contact, and withdrawing their organs
on the least sense of danger. When crawling on sea-weeds or
oorallines, they often detach themselves on being disturbed, and dro|
to the bottom of the water. The Folides, when alarmed, or irrita
erect their papille, and sometimes agitate them in a convulsed manner,
directing their apices to any source of annoyance; each papilla being
ondowle'g with & motion independent of the othera. On such occasions
urticating filaments are probably ejected from the tips of these organs.
The papille of Eolis, Bolo, Antiopa, and some other allied genera,
are very slightly attached to the back, and the animals appear to have
the power of casting them off voluntarily, in the same manner as a
crab throws off its claws, or a star-fish its arms. The organs thus
cast off are quickly reproduced when the animal is in & healthy state;
and what seems strange is, that in the meantime it does not appear to
er any inconvenience from the loss of theee, as might have been
supposed, vital organs. A .

Their tenacity of life when kept in confinement varies much in the
different species, but is greater than in many other marine animals.
Any impurity in the water, or too of temperature, affects
them very sensibly, so that it is difficult to keep them alive in warm
weather, particularly those from deep water. littoral species can
sustain a fmhr change of temperature, and may be kept alive for a
considerable time out of water in a moist saline atmosphere, but they

and the genital. Similar ganglia and nerves have also been found in
oconnection with the heart, arteries, buccal-mass, and skin. This system
is connected with both sets of cephalic ganglia, with the
through the visceral and branchial centres, and with the b by the
par vagum, and gastro-cesophageal ganglia.

All the Nudibranchs are provided with auditory capeules, which
oontain numerous vibratile otolithes in all the geners, except Emble-
tonia and a portion of Bolis (Capolina avd Tergipes), where there is

l

die almost immediately when deprived of moisture. Several sPeciu
have lived for months in the aquavivarium at the gardens of the Zoolo-

gical Society, Rogent's Park.
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Though patient and long-suffering in the endurance of hunger, they
are very voracious. The gr;ater nu;nber of tht’ar:; aiek’wnivor;up;
living princi upon zoophytes and sponges. 0 onium digi-
tatmg };s a ?ﬁ{mf: food P;vi{h the Trl:toouia: and the Actinie and
Lucernarie often fall a prey to the attacks of the Eolides. These latter
indeed do not scruple occasionally to devour the weaker among their
own brethren.

Most of the species that are found between tide-marks make their
appearance periodically, and the common kinds are generally found
in considerable numbers for a time, extending from one to three
months, after which they almost entirely disappear. This is their
breeding season, and it is generally considered that these animals
live mostly beyond low-water mark for a great part of the year and
come into shallower water to spawn, as is the case with several tribes
of marine animals. It is however more probable that the old ones
die oft before the young are old enough to be observed. It would
thus appear that the duration of their existence is but short.

The following table of the British species, drawn up by Messrs, Alder
and Hancock, will supply a list of the British species,and afford at the
same time a view of their distribution in depth :—

DISTRIBUTION IN ZONES OF DEPTH.
1. Littoral Zone. 3. Coralline Zone. 8. Deep-Water or Coral Zone,

11213 11218
Doxinip, Doto coronata x| x|[x
Doris tubsresiata . o X Kolis papillosa . x| 1
D. flammea . . X | % E. glauca . . x| x
D. Zetlandica . o Ix? E. Alderi . . . X
D. millegrana . . . X1 B.coronata . ., .| X|X
D.planata . . X E. Drummondi . . .| %X| X
D. Johnatoni . . .| X E. punclata . . X
D. coccines . . X E. elegans N x
D. repanda . X E. rufibranchialis . x| %
D.aspera . . X E, lineata. . x| x
D.prozima . . .|X B, smaragdina x
D. muricata . X K. gracilis e e o Ixx
D, Ulidiana . . .|X E. pellvcida . . . x
D. diaphana PO B¢ E. Landsburgii . . .| x| x
D, oblonga . . .| X E. alba . . . S x|x].
D. bilamellata . .| X E.carmea. ., . . X
D.depressa . . .| X E. Glaucoides . Wl x
D. inconspicua . . E. Peachsi . . . X
D.pusila . . .|X B.pana . . .|X
D.sparsa . . . X E. stipata . P %
D. pilosa . e S| X]? E. ongulata . . . %
D. ta . .| x E. inornata . o X
Goniodoris nodosa . .| X E.concinna . . .| x
G. castanea . . X g olwaa‘t.l . e ol x| x
Triopa claviger . ol X)X . aurantiaca . ol x| x
Js’givp:c punctilucens . | X E. pustulata . . . X
Thecacera pennigera X E. Oouchit . . .|x
T. virescens . . . X E. amena . . . %
T. capitata . .. X E. Nor{hmbrba . . x
Polycera quadrilineata , | X | 1 E. arenicola . . . X
P. ocellata . P I E. Glottensis . . . x
P.Lessonts . o . x E.viridis . . . .)x(x
Ancula eristata . .| % E. purpurasoens . o] x
Idalia elegans . . x E. cingulata . ol x
L Leachii . . . x| x| E vittata . . x
I aspersa . . % E. cerulea . . %
I inwgualis . . . x || B. exigwa . . X
i Mhomua " : : o g f;:::lor. x| x
A . x
L. quad “ t % E. amethystina . X
TRITONIADS E. Farrani . % | x
Tvritonia Homdergii . x | % || B. despecta . . X
T. alba . e e X Embletonia pulchra S x
T. pledeia . B X E. minuta . o . X
T. lineata . . X E. pam"::‘ . X
liza pelagica . . Fiona is . %
for x. Hermeaa bifida . x| x
EoLmma. H. dendritica . o
Lomanotus marmoratus X Alderia modesta . I %
L. . e X Proctonotus mucroniferus x
Dendronotus arboresoens | x | x Antiopa cristata . x| x
gotoﬁ'av“ﬁ . . x| % || 4. Ayalina . . e x
. . o . X

With the imperfect knowledge of foreign species that we yet possess,
it is scarcely ible to arrive at any satisfactory conclusion conocerning
the general distribution of the Nudidranchiata in the different regions
of the globe. 8o far as the observations of travellers go, they appear
to be prett; rnen.lly diffused throughout all seas and in all climates.
The tropioni forms are, as usual, larger and more brilliantly coloured
tban those of colder climates, but the notices of extra-European
species are 80 scanty that we cannot form any idea of their numerical
preponderance ; nor can we, for the same reason, point out, as may be
done in many groups of animals and plants, any particular centres of
distribution where they are more especi o ted. With the
exoception of a few oceanic wanderers, a8 (laucus and Scyliea,
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which have been met with by almost every voyager, nearly all the
Nudibranchs that have been described by naturalists visiting the
southern hemisphere belong to the Doridide ; and these show a much
greater variety of forms than are to be found in the same family with
us. It may therefore be inferred that the members of this family are
proportionally more numerous in warm climates than in the more
northern and colder regions; but were we to take the number of
species at present known as a ratio of their preponderance, we should
certainly be very wide of the mark, for it cannot be doubted that a
great deal of the apparent deficiency of other geners, in comparison
with the Doridide, in foreign countries, arises from the want of proper
examination, and from the little attention paid by collectors to the -
less conepicuous forms. It may therefore be expected that when
naturalists visiting foreign countries shall have theirattention directed
more especially to this beautiful race of marine animals, they will not
only collect those conspicuous species which, from their size and
colour, obtrude themselves upon the eye, but will search out in their
hidden retreats the smaller and often more interesting because more
varied forms that belong to the other families.

From the previous table it will be scen that only three families of
the Nudibranchiata are British. The following families are given in
Woodward's ¢ Manual of Mollusca :'—

Doride, Ses-Lemons,

Animal oblong; gills plume-like, placed in & circle in the middle of
the back; tentacles two; eye-specks immersed, behind the tentacles,
not always visible in the adult; lingual membrane with usually nume-
rous lateral teeth; rachis often edentulous; stomach simple ; liver
compact; skin strengthened with spicula, more or less definitely
arranged.

Th% genera belonging to this family are—Doris, Goniodoris, Triopa,
Egirus, Thecacera, Polycera, Idalia, Ancula, Ceratosoma.

Doris cornuta.
@, seen from above ; b, seen from below ; ¢, side view.

Doris lacera.

Doris (Onchidoris) Leachii,
a, side view ; 3, seen from below.
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Tritoniade.

Animal with laminated, plumose, or papillose gills, arranged along
the sides of the back tentacles retractile into sheaths; lingual mem-
brane with one central and numerous lateral teeth ; orifices on the

ht side.
n"l‘he genera included in this family a.re—!htoma, Scyllea, Tethys,

Bornclla, Dendronotus, Dolo, Melibaa,

11'\\\1\5'\« V’f ¥
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Irlloma Hombergii,

Tethys leporina.
@, seen from above ; 3, from below.

Mellidwa rosea.

b, vell which surrounds the mouth ; e, tentacles ; g, branchial club.like pro-
ocesses ; A, orifices of the organs of generation ; 4, orifice of the anus; /, foot;

s, caudal extremity.
Joltda or Eolide.

Ammd with gills, arranged along the sides of the back;
tentacles shea non-retmtlle lingual teeth 0.1.0 ; ramifications
of the stomach nnd liver extondmg into the dorsal pnpﬂlu ; excretory
onﬁ:len on the right side; skin smooth, without spicula; no distinct
mantle,

The genera included in this family are—ZEolis, Glawcus, Fiona,
Embletonia, Proctonotus, Antiopa, Hermea, Alderia.

Glaucus (Laniogerus) Eifortii.
a, the mouth ; b, the branchial airrhi, -

De Blainville.

Phylirhoide.
Animal pelagie, footless (apodal), eomprmed. swimming freely, with
a fin-like tail; tentacles two, dorsal ; no branchis; lingual teeth in a
single series ; ‘stomach furnished with elongated cooca ; orifices on the
right side; sexes united.
This iu.tmly has but one genus, Phillyrse (Eurydia, Each.).

Elysiadcee.

Animal shellless, limaciform, with no distinot mantle or breathing
organ ; respiration performed by the ciliated surface of the body;
mouth armed with a single series of li teoth ; stomach central ;
vent median, sub-central; hepatic organs brunched extending the
length of the body, and opening into the sides of the ltomuch Bexes
united ; male and ovarian orifices below the right eye; female orifice
in the middle of the right side; heart with an auricle behind, and
traces of an arterial and venous system T{au sessile on the sides of
the head; tentacles simple or obsolete. e genera of this family
m—Acteoma, Cenia, Limapontia, Elysia.

(We are indebted for the chief part of this article to the yet un-
published introduction to Messrs. Alder and Hancock’s work on the
¢ British Nudibranchiata,’ which the authors have kindly permitted us
to use. Of this work Messrs. Forbes and Hanley, in the ¢ History of
British Mollusca,” say that “it is one of the most beautiful and
perfectly executed works of which zoological science can boast.”)

NULLIPORA. [CORALLINACEZR.]

NUM]B-FISH, a name for the Torpedo. [ELEOTBICITY OF ORGANIC
BEINGS.

NUMENIUS. [ABou-HaANNES]

NUMIDA. [PavoNmD&.]

NUMMULITES. [FoRAMINIFERA.]

NUPHAR, a ﬁ“\u of Plants belonging to tlxe natural order
Nympheacee. Ithas a calyx composed of five or six petal-like sepals ;
the petals 10 to 18, much smaller than the sepals; the stamens inde-
finite, which, as well as the sepals and petals, are inserted into the
base of the torus, so that the fruit appears as if it were su
The stigmas are from 10to 18, and radiated. Is 10 to 18, mclooed
within the torus. The species, like those of the genus, melegmt
aquatic plants, and differ from them in appearance by their yellow
flowers. There are several species growing in various parts of Europe
and America. Of these the N. lutea, Yellow Water-Lily, is the most
common. It has a calyx of 5 sepals; the stigmas are entire, 16- to 20-
rayed, deeply umbilicated ; the leaves ovato-cordate; the lobesapproxi-
mate; the petioles tnquetmus with acute mgles. This pla.nt is a
native throughout Europe and in Siberia, and is also found in North
America. Tﬁe flowers have a strong smell, like that of brandy, and
in many parts of the country the fruits are called Brandy-Bottles
There is a species very much resembling this in all Bomh, except
that it is about half the size; it is ealled V. pumila, Dwarf Yellow
Water-Lily. It is a native of the North of Germany, Lapland, Norway,
and Scotland. There are five or six other species, all of them natives
of ponds and ditches of fresh water. There is a North American

species, N. advena, which grows in salt water as well as fresh, and is
very t;»lernt.:ful about Philadelphia and also in Canada.

SSIERITE, a Mineral which occurs in crystals almost lenticu-
hr Primary form a rhomboid. It is generally found implanted
in mammillary masses. Colour yellow, grayish, or Streak
yellowish-white, gra; Fracture somewhat conchoidal. Hardness
4:0, Lustre greasy, feeble. Specific gravity 5:0415. Found in tho




& NUTCRACKER. NUTTALITE. “
mine of Nussidre, near Beiujeu, department of the Rhéne, France. | removed and There is no evidence, whatever upon which
The following is the analysis by Barruel :— any suoil: oalc\i ef:ign cn:‘ :lo made; the i‘:ld di;' which an entire
. change is comp. probably varies ifferent tissues and
gll:g:p:::: z; }“?:l Coe e e gg;g different external circumstances, and E?heybonu sad teeth it is pro-
Chlos 3o of Lt e bable that the particles once deposited are never removed, so0 long as

Arseniate ofL“dIron L 650 the animal’s sige and other characters remain unsltered.
A . 9275 The process of nutrition is concerned in the production of two

NUTCRACKER. [NUCIFRAGA.]

NUTHATCH. ([Srrra.)

NUTMEG. [MYRISTIOA.

NUTRITION. One of the chief differences between inorganic and
organioc bodies is, that the former retain their form and other charac-
ters by a passive resistance to c! ; the latter by a constant change
of their particles, in which those that in the constant actions of life
or by the influence of external agents have been destroyed, are replaced
by others similar to themselves. This constant change is effected
the process of nutrition. Nutrition is the last step of the general
proceas of assimilation, by which living bodies convert the materials
which they derive from their food into substances like their own, and
appropriate the materials thus changed to their own increase or repair.

he several nutritive matters received into the living body are variously
altered digestion, absorption, respiration, and by all the other
changes which the blood or other fluid undergoes in its passage to the
several parts of the frame; these changes constitute fgxe process of
assimilation, at the end of which each part of the body abstracts from
the general and homogeneous mass of nutritive fluid that which is
required for its own growth or repair; muscle abstracting
form muscle, nerves from the same fluid abstracting particles to form
nerve, and 80 on.

That a constant change of particles goes on in the majority of the
tissues of the living body may be considered certain. It is evidently
neceasary from the nature of the case; for the living body is exposed
to the same external agents as inorganic matter is, and all its own
actions are so many more sources of waste to each tissue. Some
constant power of repair must therefore be requisite to maintain
living bodies in a state of integrity against these constant sources of
waste; and that power is exerted in nutrition. Its influence is shown
in the fact that the living body retains throughout life, or a great
portion of it, its form and composition less altered than the most solid
of inorganic matters exposed to similar influences. Within certain
limits also, the greater the waste the greater the nutritive mpplé‘:- thus,
for example, by constant exercise the size of the muscles, so far from
being decreased, is ultimately increased, the effect of nutrition being
not only to replace that which was destroyed, but to suppl{ a oertain
quantity more. We may clearly observe an apglieation of the same
law in the cuticle; that in the palm of the hand is more than twice
as thick as that on the back of the arm, yet the former is subject to
the most friction; and if the friction of the palm be greatly increased,
the cutiole, notwithstanding the greater waste, increases in thickness
in a yet greater l)roportion, 80 as to defend the subjacent akin from the
greater source of injury to which it is exposed.

It is true that when the body does not change in any of its eensible
qualities, we cannot be 8o well assured of any change of particles still
going on; but we may reasonably assume that the two parts of nutri-
tion, the removal of old and addition of new particles, which at other
times we trace producing either an increase or decrease of the body, as
one or the other of them predominates, are exactly balanced. If we
examine, for example, the growth of any hollow OIEEII of the body, as
the heart, we find that in advancing years from childhood to manhood,
it increases not only in its whole bulk, but also in the size of its cavities,
and that, at every period of life, the size of the cavities and the thick-
ness of their walls bear nearly the same proportion. Now, if only an
addition were made to the exterior of the heart of a child, its whole
bulk would be increased, but the size of its cavities would be dispro-
portionately small. We must therefore assume that substance is
removed from the interior of the heart, at the same time, though not
in exactly the same quantity, that substance is added to its exterior.
In like manner, when the heart diminishes in size, as it usually does
in persons labouring under consumption, material must be at the same
time abstracted from the exterior, and, in rather a less proportion,
added to the interior., Whatever of this kind is true of the larger
organs must be equally so of the small ones ; so long as they preserve
the same form and proportions, no change of size can take place without
the concurrence o; the two processes of nutritive deposition and
abeorption ; when the former preponderates, the part increase in
size—when the latter preponderates, it will diminish; the former,
when connected with disease is named Hypertrophy [HYPERTROPHY,
in Aﬁm AND Sc. D1v.), the latter Atrophy. [ATROPEY, in ARTS AND
8o, Drv.]

The ooincidence of these two proocesses, where any change of sise

takes place, being thus proved, and their continuance, when no such | Tyro!

visible change oocurs, being n , we may fairly assume that in
the latter case, in the state of nutritive equilibrium, they still con-
tinue, though their opposite effocts being exactly balanced, the
ultimate result is not discernible. Popular belief, adopting this idea
w8 one of whose truth there could be no possible doubt, has even
aseigned the periods of time in which one whole set of particles is

apparently different results—that of development and that of growth.
In development the added icles not merely increase the size of
the rrt, but produce a change in its form or its substance. Thus, the
whole body, with all its varieties of tissues, and mh all its
changes of form, is developed by nutrition, from a part of a
little sac [RxprODUOTION], which, to all appearance, is composed of
homogeneous materials. In qu'ﬂl part increases by the pre-
dominant tesuition of particles within and around those of w it
was previously com , and similar to them. These two nutritive

by | proocesses, though in the period of life previous to the adult age they

are usually conourrent, may go on independently of each other. Thus
the body may be deficient in development, some of it bei
mo that is, remaining of the same form as that which it

in the embryonio state [MoxsrER], and yet with this defect in form it
may increase in sise, for monsters are commonly well grown; and, on
the other hand, being perfect in development and form, the body, or
some part of it, may be deficient in size. A dwarf is an example of
a defect of growth ; a hare-lip, a cleft palate, an anormal unossified
cartilage, are examples of defects of development : both are defeots
in the process of nutrition, but the failure is in each in a different

icles to | directi

on.

One of the most important facts in regard to the prooess of nutrition,
in both plants and animals, is that all tissues originate in cells. [C2LL.]
It is by the activity of these cells that all the processes of nutrition
are carried on. In plants, they appropriate the inorganic or mineral
matters and convert them into organic. In animals, they absorb the
nutrient materials supplied by the chemistry of the plant-cell, and are
the great agents by which these materials are first made subservient
to life, and afterwards thrown off from the body. [ANTMaL Kinapox;
VeonrasLe Kinapom.] In plants the materials of nutrition are
brought to the cells by means of the sap, which consists of water
holding other materials in solution. [Sar.] In the higher animals
the blood is the great source of the materials from which the cells
derive their constituents. [Broob.]

Thus the process of organic nutrition is widely different from that
by which inorganic masses increase in size, as in crystallisation, which,

a8 in it alone inorganic matter acquires definite forms as it increases,

can alone be compared with organic growth. isation the
addition of similar particles is entirely by external apposition, and the
crystal has no power of attracting the particles of any matter different
from its own. Organic particles (as cells), on the contrary, not only
attract particles into their interior spaces, but alter them on their
passage, decomposing them from their previous elementary compo-
sition, and recombining them into matter like their own.

In healthy nutrition each part appropriates particles similar to its
own, or differing according to certain laws of development; in disease,
parts frequently appropriate other substances than their own, and all
the solid products of various diseases may be regarded as the effects
of morbid processes of nutrition. Some of these are formed acoording
to the laws of normsl development, and are only morbid because out
of place, as cicatrices, adhesions, and the other similar products of
simple inflamination ; others are produced by the deposition of sub-
stanoes different from any of those already existing in the body, as in
the production of various tumours. The former are composed of a
tissue similar to cellular tissue, but the injuries of parts are but
partially repaired by it, because the new tissue, which is in all cases
ncslrly the same, differs in many of its characters from that which it
replaces.

The most somplete exercise of the process of nutrition in repairing
u;;nrwa, whether from accident or disease, is exhibited in the regeneration
of parts, but in man and the higher animalg there are but few examples
of a perfect reproduction of the injured or destroyed tissue. The
bones and the non-vascular tissues are probably the only instances in
which a tissue destroyed by disease or internal injury is replaced by
one similar to itself.

In all these cases of repair or regeneration of tissue, the same
prooess of the effusion of nutritive matter and the several stages of
formation and alteration of the cells is gone which is observed
in the first development of the tissues. But the process fails before
the higher are accomplished, and the repairing tissue aoquirea
only a low degree of development. As far also as they have been at
present examined, the various morbid gmwﬂu appear to be formed on
a similar plan, and to proceed from a formation of primary cells.

NUTTAINIA, a genus of Trilobites, from the Silurian Strata ot
ne. (Portlock.) It occurs also in England and Wales.

NUTTALITE, a Mineral which oocurs crystallised. Primary form
a square prism. Cleavage parallel to the lateral planes. Fracture
uneven. ness 40 to 4'5. Colour gray. Lustre vitreous. Trans.
lucent. Specific gravity 27 to 2'8. It is found at Bolton in Mae-
sachusetts imbedded in caloareous spar. An analysis by Thomac
gives:—



(1] NUT-WEEVIL. NYCTICORAX. [
Silioa . . . . . . . 8781 lines ; plumage brown, speckled with black, fulvous, and white, princi-
Alumina . . . . . 2510 pally upon the back, wings, and tail ; breast of a deeper brown than
Lime . . o e . . . 1888 the spots; head, neck, and lower part of the body striped transversely
Potash . . . e e+« T30 with the same colours. In some individuals the plumage is more
Protoxide of Iron . . . . . 789 | brown than it is in others.

Water . . . . . . . 150 Its habits are ‘solitary. The bird haunts hollow trees, and prefers
—9798 those which are near the watet. -
NUT-WEEVIL, [BALANINUS. NYCTICEBUS. [Lmnmn.;]
NUX-VOMICA. Lsmvcnnos. NYCTI'CORAX, Mr. Stephen’s name for a genus of Grallatores, or
NYCTAGINACEZ, Nyctagins, a small natural order of Hypo- | Wading Birds, belonging to the family Ardeade (Herons and Cranes).

us Exogenous Plants, belonging to Lindley’s Chenopodal Alliance.
ﬁ':; have a tubular often coloured calyx, which separates from its
base, the latter becoming a hard spurious pericarp. The species are
annuals or perennials often with fleshy roots, or shrubs or trees
usually articulated at the tumid nodes. Mirabilis dickotoma, the Marvel
of Peru of our gardens, may be taken as the type of the order. M.
Jalapa was at one time supposed to be the plant yielding true jalap.
This is however a mistake. [CONVOLVULACRE] The roots of the
plants of this order are generally purgative. They are natives of the
warmer parts of the world in either hemisphere. They are tropical
or subtropical. The order is related to Polyg 4 2 and

Mr, Swainson has changed the name to Nyctiardea ; but besides the
incouvenience arising from the change, the generic name Nyctiardea
is & hybrid word derived from Greek and Latin roots, and therefore
objectionable.

The genus has the bill very strong, rather longer than the head,
compressed ; upper mandible curved towards the point; maxilla
sulcated for three-fourths of its length and emarginated ; culmen
rounded ; tomia of both mandibles straight and sharp, that of the
under mandible entering within the upper one. Nostrils basal, longi-
tudinal, placed in the furrow of the maxilla, and covered above by a

ked membrane; lores and orbits naked.

) AMar ]
Cannabinacee. 1t contains 14 genera and about 100 species. (Lindley, !

Pegetable Ki: )

NYCTERI’BIA, a genus of Parasitic Insects of the order Diptera.
They are closely allied to the Horse-Flies (Hippoboscide). They have
neither wm%l nor balancers. Their intermediate legs are connected
at the base by a pair of comb-like organs supposed to represent wings.
They live on the bodies of bata.

NYCTERIS. [CHRIROPTERA.]

NYCTIARDEA. [Nrycricorax.]

NYCTI'BIUS, M. Vieillot's name for a genus of Birds, the type of
which is the Great Ibijau, the Grand Crapaud Volant de Cayenne of
Buffon, Caprimulgus grandis of Latham,

The bill is very much depressed and dilated, especially at the base,
where it is furnished with bristles, narrowed and hooked at the point;
upper mandible with an obtuse tooth on each edge, towards its origin,
very much developed in the old bird; lower mandible larger, with
the edges curved outwards; gape very wide, reaching to the eyes; aute-
rior toes united at the origin by a small membrane; lateral toes
unequal; hallux robust and flattened. First quill shorter than the fifth.

. grandis, the Great Ibijau, is about the size of a stout owl; total
length of the bird rather more than twelve inches; of the bill, taken
from the corners of the mouth, rather more than three inches; tail a
little graduated, and exceeded by the wings when folded by a few

Qreat Ibijau (Nyotidiue grandis)e

of mean let:f..l::
slender. Toes three before and one behind; middle toe shorter
the tarsus, exterior toe connected by a membrane to the middle one
as far as the first joint. Claws short, falcated, that of the middle toe
p&ctln;')ad. Tibia naked for a short space above the tarsal joint.
(Gould,

This form, of which several species are now known, is widely diffused.
Species ocour in Europe, Asia, Africa, and America; and have been
found in Manilla, New South Wales, and Tierra del Fuego.

N. Europeeus, Stephens ; N. Gardens, Jard. ; Ardea Nycticoraz, Linn,
In the old birds there is no difference in that stage of life between
the sexer. Top of the head, back, and scapulars, black with bluish
and greenish reflections; three white very narrow feathers, 6 or 7
inches in length, taking their origin at the back of the head just above
the nape, and descending backwards; lower part of the back, wings,
and tail, clear ash-colour ; forehead, space above the eyes, throat, front
of the neck, and lower parts, white ; bill black, yellowish at the base
of the lower mandible ; iris red; feet yellowish-green; length rather
more than 1 foot 8 inches.

In the young of the year the three lung nuchal feathers are absent ;
top of the head, nape, back, and scapulars, of a muddy brown, with
longitudinal bright-red dashes on the centre of each feather; throat
white, with small brown spots; fewlders of the front and sides of the
neck yellowish, with wide brown borders; coverts of the wings and
quills ashy-brown, marked with great yellowish-white spots at the
extremity of each feather; lower parts clouded with brown, white, and
ash-colour; middle of the belly whitish; ar8te and point of the bill
brown, the rest greenish-yellow ; iris brown ; feet olive-brown.

In this stage it is the Ardea maculata and 4. Gardeni, Gmel.; Le
Pouacre and Le Pouacre de Cayenne, Buff. ; Scarza Cenerino, ¢ Stor.
degl. Uce.;’ and Spotted and Gardenian Heron, Lath. Indeed ornitho-
logists have described it as & distinct species in almost every progressive
stage of plumage.

In the old state the bird is the Bihoureau, Roupeau, and Heron
Gris of the French ; Scarza Nitticora of the Italians; Der Nacht-Reiher
and A ue Reiger mit 8-Nacken Federn of the Germauns; Blaau-
wekwak of the Netherlanders; Night-Heron and Leaser Ash-coloured
Heron of the British.

Common Night-Heron (Nycticoraz Europaus).
Front figure, adult ; back figure, young.

The Common Night-Heron appears to affect high situations by da: s
and in the evening resorts to the low lands, mhiafah, or river-cidye. fpyr
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its food, which conssts of fish, for choice, and in theiwr absence of
frogs, mice, and even insects. The old French quatrain says :—
¢ Le Bihoureau, espece de Heron,
Es haults rochers et es collines hante,
8a forme est peu au Heron differente.
Sus le rivage il vit, et environ.”

The general truth of this picture of its habits is borne out by
modern observation ; and its fondness for perching on high situations
is attested by Mr. Gould, who received a fine adult specimen which
hnd been shot from a high tree in the gardens at Frogmore, near
Windsor. The nest is built of sticks on the topmost branches of trees,
and the bird breeds, like the Common Heron, in society. Where there
are no woods the nest has been found among reeds, The eggs, four in
number, are pale greenish-blue.

The distribution of this bird is very wide. In these islands it is a
rare visitor. In the last editions of Pennant, the specimen in the
Leverian Museum, which was shot near London, is noticed, and the
editor had heard of another having been killed in Suffolk ; and Dr.
Latham, in a note to the same work, records one that was killed at
Cliefden in Buckinghamshire. He adds that it is common in Spain
and about Gibraltar, end that it inhabits China and India; and falls
into the general error, as it now seems to be considered, that the North
American species is identical with it.

Montagu notices a specimen shot on the Ouse near Ampthill, and
another (a young bird, Gardenian Heron) was shot near Thame, in
Oxfordshire, by Lord Kirkwall. Bewick took his figure from a speci-
men in the Wycliffe Museum. Two came under the observation of
Mr. Selby :—one shot by the Earl of Home, at the Hirsel, near Cold-
stream, in 1823; and another, now in Sir W. Jardine’s museum, killed
about two years afterwards in the neighbourhood of Dumfries. It
appears in Mr. Thompson’s Irish List. He saw a specimen in Dublin
which, he was informed, was sent to the bird-preserver, in whose
possession it was in a fresh state, from Letterkenny, early in 1834.

NYCTINOMUS. [CHEIROPTERA.]

NYCTIORNIS. [MEroriDx.]

NYCTOPHILUS. [CHEIROPTERA.]

NYL-GHAU. [ANTILOPEE.]

- NYMPHA'CEA. [MaracoLoGY.}

NYMPHZEA, a genus of Plants the type of the matural order
Nympheacee. 1t has a calyx of 4 sepalsgirding the base of the torus.
The petals, 16 to 28, adnate to the torus, elevated about the ovary
and covering the same, and therefore at first sight appearing inserted
into it. The stamens are numerous, disposed in many series, and
inserted in a similar way above the petals. There are upwards of 20
species of this genus described. They have all large floating leaves, with
white, red, or blue flowers, which appear at the surface of the water.

N. cerulea, Blue Water-Lily, has peltate nearly entire leaves with-
out dots, glabrous on both surfaces, and 2-lobed at the base, the lobes
free; the anther with an npi?dago at the apex ; the stigmas 16-rayed.
This plant is a native of Lower Egypt in rice-grounds and canals
about Rosetta, Damietta, and Cairo. The flowers are very fragrant,
and from its frequent representation in the sculptures of Egypt, it
appears to have been regarded as a sacred plant by the ancient

. edulis, the Eatable Water-Lily, has peltate broad oval entire
leaves, with the under surface pubescent. This plant is a native of
the East Indies, in wet fenny districts,. Its flowers are small, and
white or reddish. Like all the species, it has large pear-shaped roots,
which contain an abundance of starch, and they are consequently used
as articles of diet. The seeds aleo of a species nearly allied to this,
the N, rubra, which has deep-red flowers, are also used as an article of
diet. Its flowers also are held in superstitious veneration by the
Hindoos in the districts of the Eaat Indies in which it grows.

NN. pubescens has peltate, sharply-toothed leaves, orbicularly remi-
form, with the under surfuce pubescent and spotted, and the lobes
roundish. It is a native of the East Indies, Malabar, Molucoas, Tran-
&xebu, Ceylon, Java, and has been also found at Waree and Acra on

6 western coast of Africa. This plant is called Lotos throughout
India, and is held sacred by the Hindoos. Ita flowers are of a beauti-
ful white. They expand during the day and close at night, and exhale
a strong vinous odour.

N. Lotus, the Egyptian Lotos, has peltate leaves, sharply serrated ;
the under surface is pilose at the nerves, and pubescent between them.
This plant is a native of Egypt, and grows in slow-running streams,
especially in the Nile near Rosetta and Damietts, and is found in rice-
fields during the time they are under water. It has large white

flowers, with the sepals red at the margins, The roots are large, tuber-
ous, and eatable. The seeds dried were made into a bread by the
ancient Egyptians, and the roots were employed in the same manner.
This plant is regarded with superstitious veneration by the Egyptians. i
Tt resembles the Nelumbo of the Hindoos, a plant belonging to the
same natural order, and called the True or East Indian Lotos. The |
latter has always been regarded as the emblem of fertility. Lotos is
a name applied to various plants by the ancients. The Lotos of the
Lotophagi was the Zizyphus Lotos ; that of Homer and Dioscorides, a
species of Lotus, or Trifolium. The Lotus of Hippocrates is the Celtis
Australia ; and the Italian Lotos is the Diospyrus Lotus.

N. alba, the Common White Water-Lily, bas cordate quite entire

leaves ; the stigmas 16-rayed, the 1ays ascending. ‘lhis plant 1s &
native of ditches, ponds, and lakes throughout Europe, ani is abund-
ant in Great Rritain. The flowers are white, and, according to
Linnmus, open themselves in the morning at seven o’clock, and close
them at four o’clock in the evening. This plant is very deservedly
highly esteemed as the most beautiful of European plants. It is
frequently accompanied with the 1yellow water-lily, and the two
together give an exceedingly graceful appearance to the waters they
occupy. The roots of the White Water-Lily contain an astringent
principle, which renders them useful in dyeing. They also contain
starch, and on this account awine feed on them, although other animals
reject them., The whole plant was at one time regarded as medicinal,
but is now seldom employed by medical men, although it has a popu-
lar reputation as a remedy in many diseases. There is a variety of
this plant occasionally met with, called N. alba minor, which has
smaller flowera and leaves than the speciea,

N. odorata, Sweet-Scented Water-Lily, bas cordate quite eutire
leaves, with the nerves and veins on the under surface very prominent ;
the stigmas 16- to 20-rayed ; the rays erect, inflexed at the top. This
plant is a native of North America from Canada to the Carolinas; it
is found in deep ditches and slow-running rivers. Thia plant is often
confounded with the European Lily, bub it is quite distinct. Its
flowers are white tinged with red, very fragrant; they open in the
morning, and close at noon. The root is astringent, and much more
powerful than the last species. It contains tannin and gallic acid, and
a decoction of the root gives a black precipitate with sulphate of iron.
The root is used by medical men in America as an astringent, and is
employed by the people for making poultices.

NYMPHZAA'CEZ, a patural order of Aquatic Plants, with floating
leaves and solitary flowers, found in all the hot and temperate parts
of the world. They usually have 4 sepals and many petals, - which
latter graduslly contract into stamens, indefinite in number, and either
hypogynous or adherent to the sides of the carpels. The ovary is
superior, divided internally into numerous cells, to whose sides adhere
many seeds, containing an abundance of albumen and a small embryo
external to it : the stigmas radiate from the apex of the ovary. The
order differs from Ranunculacee in the consolidation of ita carpels,
from Papaveracee in the placentation not being parietal, and from
Nelumbiacee in the want of a large truncated disc containing mono-
spermous achenia. The stems of these plants are fleshy rhizomata,
rooting in the mud at the bottom of the waters in which they grow ;
and their woody tissue is 80 loosely disposed among the cellular, as to

‘White Water-Lily (Nymphaa alla).

1, the ovary om which are secn the scars left by the petals and stumens:re-
moved from it; 2, a seed-

)
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have given rise to a controversy concerning the real nature of the
lan on which it is arranged, most writers considering, with us, that
it is ex us, while others refer it to the en ous type. The
species of this order are feneully plants of great beauty, either the
owers or the leaves being of unusnal size. The White Water-Lily
(Nympheea alba) [Nvm:ﬁ and the Yellow (Nuphar luteum) [NurnAﬂ
of our own rivers and ponds are among the finest specimens of flo
development in these latitudes; in other countries both their size
and colour are augmented, brilliant tints of blue and crimson being
added to the pure white of vur native species, and the most delicious
odour being also emitted. In Demerara grows the Victoria regia,
whose flowers have a diameter of 15 inches, while the leaves are as
much as 64 feet across. [WATER-LILY.] Inthe East Indies the Euryale
Jerox emulates the Victoria in the size of the leaves, but its flowers
are small and inconspicuous. [EURYALE] In both these plants the
farinaceous seeds are used for food. Barclaya is another genus belong-
ing to this order. The five genera contain about 50 species.
YMPHICUS. [Psrrracipa]

NYROCA. UCKS.]

NYSSO'NIDZ, a family of Hymenopterous Insects belonging to the
section Fossores. This family is thus characterised by Latreille : —
Labium either entirely or for the most part hidden; the maxille and
labium do not form a proboscis; mandibles without any internal
notch; head moderately large; abdomen either conical or somewhat
ovate, and with a short peduncle; antenn filiform, with the first joint
but slightly elongated.

The princx&d character which distinguishes this family from its
congeners is the absence of a notch on the inner side of the mandibles.
It contains the following genera :—Astata, Nysson, Oxybelus, Nitela,
and Pison.

In the first of these genera, Asiata of Latreille, the eyes are large
and of an oval form, converging at the vertex, and in the male sex
meeting; the mandibles are bifid at the apex ; the anterior pair of
wings have one narrow, short, and appendiculated marginal oell, and
three submarginal cells, of which the first is narrow, longitudinal,
divided obliquely near the middle by an obsolete nervure that runs

from the base of the stigma to the middle of the firat transverso-cubital;
the second nubmnrginnflzell is triangular, and receives both the recur-

rent nervures; the third i-vorg distant from the apex of the wing;
the legs are moderately long and very spinous in the female.

Astata Boops (Schrank) is about half an inch in ; the head,
thorax, and legs are black, and the body is red, with a black tip and
a small spot of black at the base. This species is found in various
parts of England and on the Continent, but appears to be local. The
female builds her nest in the ground, and is said to select the burrow
formed by some other insect for the pug»on. Mr. S8huckard, in his
excellent work on the British Fossorial Hymenopters,’ states that the
males are much more abundant than the females ; and whenever he
sucoeeded in capturing the latter with its prﬁ, he always found it to
consist of the of Pentatoma bidens. Mr. Curtis has captured
specimens laden with the larv of Pentatoma prasing, and a little bee
(Bpeolus variegatus) is pnymn by the Astata to feed her larvee.

In the genus Nysson (La o) the anterior wing has three sub-
marginal cells; the second cell receives both recurrent nervures, and
is petiolated ; the first submarginal oell is considerably longer than the
two others; the mandibles are terminated by a simple point; the eyes
g-o i:l':l and prominent. Five species of this genus are recorded as

riti

The genus Oxydelus (Latreille) is distinguished by the eye being
oval mglel:lightly prominent ; the antenn® short m’d arcuated ; the
anterior pair of wings have a narrow marginal cell alightly appendi-
culated, and one submarginal cell, which receives a single recurrent
nervure ; abdomen short. Eight apecies of this genus are described in
Mr. Shuckard’s work. The most common is the 0. uniglimis, an
insect about a quarter of an inch in length ; black, with a row of white
spots on each side of the abdomen, and with the tibig and tarsi red.
It preys upon flies, which it carries by its hind legs to deposit in the
burrow in which the young are rea

The genus Nitela (Latreille) differs from the last in having the
antenn® longer and nearly straight, and with the second and third
joints of equal length. Like Oxybelus, it has but one submarginal
cell; the mandibles are bifid at the apex ; there are no protuberances
on the thorax, nor spines on the lega.

In the genus Pison (Spinola) the eyes are emarginated; there are
three submarginal cells to the anterior pair of wings; the second cell
is very small, petiolated, and receives two recurrent nervures.

S
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AK. [QuErcua]

OAK-BEAUTY. [Bisrox.]

OBSIDIAN (called by the Romans Obsidianus Lapis; by the
Greeks, 'Oyiords Alfos), & Mineral, probably of volcanie origin, and so
called, as stated by Pliny (‘ Hist. Nat.,’ xxxvi. 26) from a person named
Obeidius, who first found it in Ethiopia. This substance occurs in beds,
in large and rolled masses, and in small grains. Its structure is com-
pact. Fracture large, conchoidal. Hardnees 60 to 7°0. Scratches
glass. Brittle. Colour greenish, grayish, or brownish black. Lustre
tv;trze%\:. Opaque. Translucent on the edges. Specific gravity 2:34

Obeidian in the form of little grains of the size of peas, and of a
g::rly white colour, and consisting of very thin concentric layers, has

n found at Marekan in the Gulf of Kamtchatka. This variety has
been called Marekanite.

Pliny says that gems and sometimes whole statues were made of
obeidian: he also speaks of four elephants of obsidian which were
dedicated by Augustus in the Temple of Concord. Statues were also
made of it by the Egyptians.

Before the blow-pipe, it swells up strongly, and fuses into a trans-
parent glass. It occurs in veins and beds traveraing rocks, in many
parta of Europe, Asia, and America, and in the neighbourhood of
most volcanoes,

The analyses of different varieties of Obsidian differ considerably :
the following analyses of Marekanite, and of Obsidian from Cerro de
las Navagus, are by Klaproth and Vauquelin respectively :—

| Marekanite, Obsidian,
Silica . e s s+ . . 77580 780
Alumips . , ., ., ., 1175 100
Soda . . ., . .. 700 —
Potash . , ., , . = 60
OxideofIron ., , , ., 125 86
Lime e« e« e . 050 10
Watee ., . . , .. 050 —
OCEANIA. [Acarzpux. %85 08
OCEANIC SNAIL, (JaNTHING.]

OCE'ANUS. [NauriLips.)

OCELOT. [FxLmx.)

OCHNA’CEZE, & amall natural order of Plants nearly allied to
Rutacee, and remarkable for their floshy carpels being elevated upon
an enlarged suoculent receptacls, They are shrubs, inhabiting the

tropics of either hemisphere, with shining evergreen leaves, showy
yellow flowers, with 5 or 10 stamens, whose anthers open by pores at
the point. They appear to be possessed of tonic and astringent quali-
ties. The order contains 6 genera and 82 species. It is related to
Rosace, Geraniacee, Simurabacee, and Xanthoxylacee.

OCHRA, or OKRO, a Plant of which the fruit is used as a vegetable
in the West Indies, the United States, and in South America, and
which is remarkable for the similarity of its name to the vegetable
called Ochra by the Greeks, but which has not been ascertained by
botanists. The names by which the produce of the New World is
distinguished in the works of ve and Piso are Quingombo
and Quigombo, and in the later works by that of Gombo, and
Gombaut, or Gombeau. It is possible thereforo that a classical name,
which was not otherwise engaged, may have been applied to a new
vegetable, and, as has been the case in many instances, without any
attempt being made to identify the plant named with that which had
been described by classical authors. This plant is the Hibiscus
esculentus of authors. [Hinisous.]

OCHRE, Hydrated uioxide of Iron. [IroN.]

O'CHREA. [Srirurszs,

OCTO’CERA, M. De Blainville's name for the first family of his
order Cryptodibranchiata, containing the genus Octopus.

OCTODON. [HysTrIOIDA; MURIDE.)

OCTOLASM CIRRIPEDIA.]

OCTOMERIS. [CirRIPEDIA.]

OCTOPODA, or OCTOPODIDAE, a family of halopodous
Mollusca, to which the genmera Octopus, K Phs. is, and
Argonauta belong. It has the following characters :—Animal short,
bursiform, ordinarily deprived of fins; head very distinct; 8 sessile
arms, generally mearly equal, and furnished with simple suckers;
naked or testaceous; no in testaceous rudiment, but only two
small cartilaginous pieces in some lpeoies.

Professor Owen, in common with other szoologists, divides the
.Octopods into two groups or families, the Zestacea and the Nuda.

The ZTestacoa oonsist of the generan Argonawla and Bellerophon.
[BELLEROPHON ; CRPHALOPODA.]

The Nuda comprise the genera Eledone and Octopus.

Axonaua (Linnwus).—The best known species of this genus is
called the Paper-Nautilus, or Paper-Sailor. It is the Navrlios or
Navricds of Aristotle. (‘Hist. Anim., iv. i) The Argomaw/a has
the following characters :—~Body oblong, rounded ; mantle adherin
posteriorly to the head; first or dorsal pair of arms dilated an
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membranous at the extremity. Funnel without a valve, but artiou.
lated at its base by two ball-and-socket joints to the inner sides of
the mantle. Bnnciin.l hearts with fleshy appendages. No internal
horny or testaceous rudiments ; but an external monothalamous sym-
metrical shell, containing, but not attached to, the body of the animal,
which also deposits its eggs in the cavity of the shell. (Owen.)

Argonauta Argo has been from the earliest periods an object of great
interest to zoologists, in consequence of the accounts of its sailor-like
habits handed down to us from the aucients—we need only refer to
the statements of Aristotle, Pliny, Zlian, Oppian, and others—and in
consequence of the difference of opinion entertained with regard to
the inhabitant of the shell by naturalists; some holding that the
Cephalopod found in it was a mere parasite, or, even worse, a pirate
that had destroyed the legitimate owner and possessed himself of the
shell; and others, that the animal was the lawful possessor and
original constructor of it. . :

Among those who supported the former opinion were Lamarck,
De Montfort, Ranzani, Poli, and De Ferrussac, to say nothin:r'J of
Cuvier, the inclination of whose mind evidently was that the shell
belonged to the animal, though he only designates the opinion of those
who held the contrary as extromely problematical. Professor Owen
appears to have been early inclined to this view of the subject.
Dr. Leach, M. Rafinesque, M. De Blainville, and Dr. Gray stand oon-
spicuous among those who denied that the Ocythse found in the shells
of the genus Argonauta of Linnmus was the construetor of the shell.

The reasoning of those who held that the Argonautic Cephalopod
was the constructor of the shell appears to have been based upon the
numbers found always fitting the shell, and, in the case of Poli and
De Ferrussao, upon the supposed discovery of the animal and shell in
the egg.

Tlex%se who opposed these views, or still dvubted, were struck with
the supposed anomaly which would be manifested if the cephalopod
really were the natural inhabitant. Evidence that the animal was not
afixed to the shell had been given over and over again, till it became
largely oumulative, and had never been controverted. The animal
had been seen to quit it when alive, and to fall out when dead by its
own weight upon reversing the shell, How then was the shell to bo
secreted ! Again, the specimens found in the greater majority of the
shells were apparently females, and placed upon a great mass of eggs,
which filled up at least all the spiral part of the shell ; and on these
the body of the animal rested. An Octopus, nearly allied to Ocythde,
was caught in the Madras Roads with its ventricose body firmly im-
bedded in a ghee-bowl; and Octopus arenarius had been found in a
Dolium. These and other faots, with which we will not weary the
reader, seemed very powerful ; but if any credence is to be given to
the carefully-conducted experiments of the lady whose valuable
observations we shall now proceed to notice (and, after strict sorutiny,
we see no reason to view them with the slightest suspicion), the

question is now set at rest, though it was not by Poli, who must, if

this lady’s experiments were correctly made and accurately reported,
}u:; been in error when he supposed that he saw the animal and shell
in the egg.

In 18&3868 Madame Jeannette Power laid before the academy at Catania
her Oaservasione Fisiche sopra il Polpo dell’ Argonauta Argo,’ in
whioh, after a long and oareful course of inquiry, she declared the
following results :—1st, that the cephalopodous mollusc usually found
therein is the constructor of the shell which it inbabits; 2nd, the
clearing up of the doubts with regard to the first development of its
egga ; 3rd, new faots respecting its habita.

s?l‘l order to obtain the data from which Madame Power came to her
important conclusions, she had cages constructed which were eight
palms long and four broad, with a convenient interval (three or
four lines) between the bars, which allowed the water to enter fr::{
when placed in the sea, whilst the escape of the animal was preven!
Madame Power placed these cages on a shallow bottom in the sea near
the citadel of lge-im, where she could examine them undisturbed,
and inclosed in them a number of living Argonauts, which she supplied
every two or three days with food, consisting of naked and testaceous
molluscs,

The following is this lady’s description of the cephalopod of the
Argonaut :—*“ It is furnished with eight arms, hsvin'i:,n each two
rows of suckers; the first two arms are more robust the others,
and should be so, because they serve as masts to support the sails,
which, spread out, act before the wind as such. At the base they
have on the inferior sides the double row of suckers, like the other
six; but from the inferior row, at about an inch from the base in
adults, a rather furrowed membrane begins to develop itself, which
extends as far as the tip of the arm, and, holdins it bent, it can no
longer execute the office of a rowing arm, but is employed by the
animal as a sail. These sails are so large that, when turned backwards
and pressed against the shell, they can entirely cover and protect it.
Thus, as far as I can conclude, the true office of these sails is exactly
that of keeping themselves applied to the shell at all timbes, in reserve
for the moment when the animal, coming to the surface of the water,
removes them, and, spreading them, raises them as sails. In fact, the
series of suckers of the sail-arms, when the membrane of the eails is
wrapped about the shell, is placed exactly over the keel of it in such
a manner that each sucker corresponds to each point in which the

ril;:‘i{' the shell terminate, until they reach the two margins of the
'ledame Power com these sails with the two wing-like lobes of
the mantle of Cypreea [CYPREIDA], not only from the manner in which
they cover the shell, but because she has reason to believe that the
formation of the shell is the result of a transudation from the mem-
brane of the sailes, the corrugations of which, in secreting the calcareous
matter, may be the cause of the ribbed form of the shell.

This oonsideration, she remarks, may weigh in obviating the diffi-
culties of those who cannot imagine how a shell containing a cepha-
lopod should present no resemblance with the folds of the animal
compressed within it. For if they would oconsider it the result of a
caloareous deposition of the membrane of the sails, they would find
not only the series of little points corresponding to the suckers, which
adapt themselves to the keel of the spiral, but an explanation of the
ggspo;i:liim of the ribs, and of the smooth and paper-like condition of

0 8

The sail, when spread out, presents, according to Madame Power, &
silvery surfaoce, speckled with concentrio circles of spots, with a black
spot in the middle, surrounded with a beautiful gold colour; this and
the vicinity of the suckers along the keel and the spiral assume a
purple colour so vivid that it approaches that of the Janthina. The
mouth, the head, the bag, and the branchim, did not present Madame
Power with any novelty beyond what had been already well described
by naturalists, and whick is common to the Cuttles and the Cala-
maries ; but she makes two observations with regard to the funnel,
which she believes to be mew: that it fulfils the office of a pump
or proboscis rather than that of & funnel, and that the animal employs
it, when swimming with its arms on the surface of the water, as a
helm, elongating it in front of the widest part of the shell, at the same
time that the spiral serves as a prow.

“ Reflecting,” says Madame Power, “on the delicacy and fragility
of the shells, and wishing to trace the cause of their being o rarel
seen broken, I determined to touch one whilst its poulp, or l.nimnly,
was within ; and taking it dexteroualy between my fingers, to learn
what degree of flexibility it would admit, I discovered that it was
extremely pliant, so much so as to admit of the two extremities of
the great curve being brought into contact without breaking; and
indeed shells so fragile ought to possess this flexibility, in order that
they might not be continually liable to be broken in pieces by the
restless and uninterrupted movements of their ps, as well as by the
shooks which they would be likely to suffer in the depths during a
stormy sea. In this case it would prove very unfortunate for them,
as they are not capable of forming an entire new shell.

“ Having ascertained the flexibility of the shell whilst the living
animal was within, I immersed some empty ones which had been
exposed to the air for some time in fresh water, and, at the end of
three days, found them as pliant and flexible as at first.

“ As regards the conneotion between the animal and the shell in
which it is housed, I have not found any ligament or muscle which
oonnects them ; while the eac is simply held by the turning of the
end of the spiral, from which it may be easily separated; and it
appears that the tight adhesion of the sac against the internal surface
of the ribs of the shell is sufficient to hold it attached. -Moreover
the external superposition of the sail-arms keeps the shell firmly upon

the p.”

Hp;;:lmo Power states that Argonawlia Argo in its natural state is
to be found in the neighbourhood of Messina, and even in the port,
almost all the year through, in larger or smaller numbers. Their true
season she considers to be autumnal, or in the months of September,
October, and November. It may be, in her opinion, either because
the current brings them at that time, or that food is more plentiful,
or because it may be the season of their fecundation. They are seen
in the most muddy parts of the port and where the anchored boats
lie thickest. When the Argonauts are on the surface of the water, if
they observe any person, they fold the sail-arms over the shell and
stow the rowing-wms inside it: then they sink to the bottom. If
they are beneath the surface, they eject ink, like other cephalopods,
to 1;1&0 the water turbid, thus gaining time to hide themselves in the
mud.

Those in the cage, when closely pursued, would, after ejecting their
ink, spirt out water from the mge, and then shrink into theslhell,
which was covered with the sails. At first the appearance was silvery,
but instantly afterwards a purple colour would spread along the
suckers over the whole of the keel and spiral, and concentrie circles of
spots would show themaelves upon the two surfaces.

During calms and when the water was quiet, they would, if not
conscious of being observed, exhibit their many beauties, rowing along,
their full sails tinged with elegant colours, resting the extremities of
the sail-arms on the two sides of the shell or embracing the shell
with them. Sometimes, when pressed by hunmg:r, they would come
almoet to the surface of the water, and when Madame Power offered
them food, they would suatch it-out of her hands and greedily
de;gu&i:..g“d the f« the shell by the Argo

i to the formation of the shel the young naat,
Madame Power repeated the experiments of Poli in the company of
Dr. Anastasio Cooco of Messina and other persons, but nothing more
was found than a group of eggs in each individual, similar to millet-
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seeds, ectly white and transparent, attacned by filaments of &
brilliant glaten to a common stem of the same substance. Three days
after the firnt observation, on visiting an Argonaut, little poulps were
found in the shell of the parent, developed, but without shell, and
resembling worms, having at the inferior extremity a spot of a brown
colour, with some smaller spots disposed laterally. These, when
examined by the microscope, were considered to be the viscera of the
animal. After the three days the young poulps began to exhibit
budlike prominences, with two rows of obscure points, which were
the rudiments of the arms and suckera. The other arms began to be
distinguishable some days after the sailing-arms, and on_the sixth day
they had already formed the first lamina of the shell, which was
exceedingly soft, yiclding to the least pressure of the finger. The
eggs are attached to the interior of the spire, and when excluded
remain between the roof of the spire and the mantle of the mother.
From these observations Madame Power condludes that the newly-
born poulp has no shell. The observations of Poli therefore do not
ocorrespond with the experiments made by Madame Power; and the
lady adds, with characteristic modesty, “If I were not speaking of so
celebrated a man, I should venture to say that the internal membrane
of the egg was mistaken by him for the supposed rudiment of the shell.”

Madame Power, wishing to discover whether the little poulp could,
without extraneous aid, begin to work the structure of its shell, or
whether the parent assisted in the original formstion, cautiously cut
off the spire of divers Argonauts at the time of their fecundation.
In the direction of its axis she found in one a little new-born poulp
rolled up near the apex. Upon attentive observation she perceived
that between it and the bottom of the spire of the parent-shell there
was a thin membrane, di in the same form as the curve of the
spire, and fitted to the rolled-up little poulp, as if the gluten in which
the whole infant mollusc was embedded, pressed between it and the
end of the spire, became consolidated into a fine membrane in the
same form as the spire, and embraced the young poulp.

In September, 1835, Madame Power inclosed in her cage some
Argonauts at the time of their fecundation, taking care to examine
them every fourth day carefully, for their irritability is such that they
die if handled much. They were placed in a basin, and the observer
was 80 posted that they could not see her.

On the 14th Madame Power found in one of the shells a little
poulp 14 lines long. Other shells were searched; and in some, little
poulpa were found, in others none. On the 18th two parent poulps
were dead. In the shell of that wherein she had firat seen the little
poulp she found that it had already passed into the spire. On the
24th, upon examination of this same shell, the little poulp was found
already covered with its thin shell, which was 3} lines in length.
This little aniraal ap, to be completely formed, and its shell had
the form of the spire in which it had been framed.

All the experiments made by Madame Power had the same results ;
her inference is, that the young.Argonaut, when excluded from the
egg, is naked ; that it is progressively developed in the end of the
:l;:ir:hotil‘tho parent ; and that after a certain period it goes on forming

o shel

As far as Madame Power has observed, not more than two or three
eggs develop themselves at the same time; and when the young have

wn to the length of nine lines, they successively incloee themselves

in the spiral of the parent, where the other arms are thrown out in !

the manner of bude. The young one takes three days to arrive at the
length of nine lines, and four in the spiral to develoi itself. The
parent. retains the young one three more days under her, and then
ejects it from the shell.

" An attempt was made by Madame Power to produce the develop-
ment of the eggs as far as the production of the young poulp, without
the aid of the mother, by suspending them in a fine linen in sea-
water, which was o thrice in the day. This attempt failed ; the
eggs swelled indeed, but it was the tumidity of putrefaction.

Madame Power concludes from this experiment that the glutinous
material in which the young are enveloped in the spire of the parent
conduces to their development; and this material being evidently a
parental secretion, it may be said that without her aid the eggs could
not be developed, and the young shell could not have its foundation
laid in the end of the spire.

We shall now let Madame Power speak for herself. “In spite of
these successful experiments in favour of the shell being the property

of the poulp of the Argonaut, I was anxious to be assured of the fact

in a manner not hitherto attempted by others. ‘If the Argonaut,’
said I, ¢ constructs its own shell, it ought to be able to repair fracture.’

Although Signor Ranzani had said that it was not to be believed that

these poulps of the Argonaut should be so ill provided with means

neeeanarz for the preservation of their existence, that if the first habi-
tation should be broken or lost, they cannot construct another; still

I thought, from his mode of expression, that he had never himself

made experimenta in proof of this. Moreover I, who had made experi-

ments on & hundred of these molluscs, have found that, when they have

lost their shell, they are incapable of constructing another, and die; *

¢ Aristotle speaks of the shell as being like a hollow pecten (srus), and not
na urally adherent to the polypus. He also states that it feeds very frequently
near the land, so that it is thrown by the waves upon the sand, when the shell

slipping from it, it is caught, and dies on land. (‘ Hist, Anim.,’ iv, 1.)

but I broke In several places the shells of {wenty-six individuals,
and, to my grea! satisfaction, found, after thirteen days, the fractures
healed in all the survivors, which were not more thau three. The
newly-secreted portion was stouter than the uninjured part of the
shell, but not so white; it looked also a little rough and disturbed,
neither did it present the usual risings, and, instead of ribs, it had
some longitudinal furrows. Being desirous of observing in what
manner the animal operated in repairing the broken shell, I took one
the day after the first experiment, and found that the aperture was
covered by a thin glutinous lamina, which, somewhat in the manner
of a cobweb, unites the two margins of the broken shell. The next
glarthehmimwu,toacertdn degroee, thickened and more opaque,
ill, at the expiration of ten or twelve days, the new piece had become
quite calcareous. Whilst. the Argonaut was in the act of meading
the fractures in its shell, I am quite sure that it applied the eails
to the shell and wrinkled them upon it, and by this movement I con-
aidex:d that the glutinous secretion which finally became calcareous
was deposited.”

8o far Madame Power has shown that the Argonaut has the power
of zfﬁﬂng fractures in the .shell, like other Zestacea, though not
exactly by the same means; but she noticed another power, which she
states that, as far as she knows, has not been observed in other testa-
ceans. She found that whenever the animal which is going to repair
its habitation can find pieces of other Argonaut shells, it takes, by
means of its sail-arm, a fitting piece of broken shell and holds it in the
fractured place, till it has secreted the material necessary for the firm
attachment of the fragment, thus saving the expense and trouble of a
secretion for supplying the whole area of the fractured aperture.
¢ After such a series of experiments,” says Madame Power, * it seem3
to be sufficiently proved that the poulp of the Argonaut is the con-
structor of the shell in which it lives, and out of which it cannot exist

long.”

}gow, though there may appear in the account of these experiments
evidence of their having been drawn up by one not deeply versed in
goology, there is an air of truth and sincerity about them that makes
them to us as valuable at least as any that could have been the result
of the inquiries of a more learned observer. Madame Power indeed
has, in our opinion, come to a somewhat hasty conclusion that these
animals are hermaphrodites, because all those that were examined
by her (more than & hundred) were furnished with eggs; but this
inference is evidently not deemed conclusive by her, for she states her
intention of making careful anatomical researches on this subject, which
she had not enjoyed the opportunity of making when she wrote.

In a second paper, with the title of ‘* Nuove Osservazione sulle
Uovo del Polpo dell’ Argonauta Argo,” by the same lady, she makes
the following obeervations on the progressive development of the
young Argonaut. The egg was at first white and transparent; no
structure was discernible in it. After fifteen days it presented
spots of a beautiful red. In ten days more the poulp could be dis
cerned through the epidermis of the egg. Then the poulp began to
break through that involucrum, and to the naked eye presented an
elliptical form, with the eyes and mouth, and a very transparent
membrane which forms the mantle. Towards the mouth some small
and almost imperceptible filaments were observed, which Madame
Power supposed to be the rudiments of the branchiss. The poulps
were now naked, but in twelve days from that time, on visiting them
again, some were found which had already formed their shell, and the
parent retained them and nourished them with her gelatinous secretion,
as Madame Power had already stated in her Memoir published in the
12th volume of the * Transactions of the Gicenian Academy.’

Captain Philip Parker King, R.N., during his well-known voyage,
met with some specimens of Argonauta in a rather curious way; and
though he expresses his opinion with much modesty, it is plain what
the inclination of that opinion was.

“ On our from Santos to St. Catherine’s, in lat. 28° south,
we caught,” says Captain King, ¢ a Dolphin (Coryphena), the maw of
which I found filled with shells of Argonauta ¢ * and all con-
taining the Octopus Ocythde that has been always found as its inhabitant.
Most of the specimens were crushed by the narrow passage into the
stomach, but the smaller ones were quite perfect, and had been so
recently swallowed that I was enabled to preserve several of various
sizes containing the animal.. To some of them was attached a nidus
of eggs, which was deposited between the animal and the &pi The
shells varied in size from two-thirds of an inch to twoand a inches
in length; each oontained an the bulk and shape of which
were 80 oompletely adapted to that of the shell, that it seemed as it
the shell increased with the animal’'s growth. 80 many learned
naturalists have differed so materially as to the character of the
inhabitants of the Argonauia, it would be presumption in me to
expreas an opinion; I therefore merely mention the fact, and stato
that in no specimen did there appear to be any connection between
the animal and the shell” (‘ Voyages of the Adventure and Beagle,’
vol. L p. 108) We had an opportunity of examining the specimens
above alluded to soon after Captain King's return, and they bore out
in every particular the deacription given by him.

M, D’Orbigoy (‘ Voyage dans I'Amérique Méridionale’) came to a

¢ A, ryfa of Owen,
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oonclusion in favour of the animal being the constructor of the shell,
and consequently against the parasitic theory, from observations made
by him on Argonawta Asans.

In 1837, M. Rang, on his return from Algiers, where he had been
o ing these animals, had an interview with M. De Blainville, who
had then the observations which Madame Power had just made in his
hands; and, in April of that year, M..De Blainville read his elaborate
Report, and afterwards published it, with additional dissertations, in
;‘l:“ef;‘ni::f a :Emoir or ldmﬁmﬁo t.h:rdd m::y:.l;er of the ﬁ Annales

ot Etrangdres d’ et de Physiologie’ His argu-

ments in favour of parasitism ap to be based lggl the following
data :—1, That the same species of Cephalopod is not always found in
the same species of shell. 2, That the natural position of the animal
in the shell varies, the back of the animal being sometimes next the
outer wall of the shell, sometimes next the involuted spire. 3, That
the animal does not occupy the posterior part of the shell. 4, That the |
form of the animal and of its parts offers no concordance or analo
with the shell, 5, That the shell is too opaque to have permitted the
influence of light in the development of the coloured pigment in the !
mantle of the c:glmlopod of the Argonaut. 6, That it is very far'

- from being true that the argonaut-shell possesses the flexibility and '
elasticity requisite to harmonise with the locomotive and respiratory .
movements of the animal. 7, That the animal suffers no appearance
of inconvenience when deprived of its shell. 8, That a cephalopod
has been discovered in the Sicilian seas like that which inhabits the
Argonaut, but without a shell, These data are designated by Pro-
fessor Owen, to whose observations we shall presently advert, as false
facts, with the exception of the third, whioﬁ is only partially false,
being true when stated with reference to the more mature animal only.
The other arguments of M. De Blainville are noticed by Professor ‘
Owen as founded on undoubted or admissible facta; but the Professor
denies the conclusion drawn by M. De Blainville.

M. Sander in consequence of the appearance of M. De Blain-
ville'’s memoir or letter, published in Guerin's ¢ Magasin de Zoologie’
a very interesting ﬁ)nper under the title of ‘Documents pour servir d
I'Histoire Naturelle des Cephalopods Cryptodibranches’ In this
memoir M. Rang’s observations are confirmatory—1, of Madame
Power’s statement that the siphon is applied to the part of the shell
opposite the involuted spire; 2, of the accuracy of her description of
the relative position of the so-called sails of the Argonaut with refer-
ence to the shell ; 3, of her discovery of the faculty possessed by the
animal of repairing the shell, and many other points.

No one will refuse to M. Rang the acknowledgment that he is not
only a very accurate observer, but that he is well versed in the natural
history and anatomy of the Mollusca generally ; so that here at least
no doubt can be thrown on the observations.

In February, 1839, a highly interesting and valuable series of speci-
mens of the Paper Nautilus (Argonauta Argo) consisting of the !
animals and their shells of varions sizes, of ova in various stages of |
development, and of fractured shells in different stages of reparation,
were exhibited to the Zoological Society of London, and commented

on by Professor Owen, to whom they had been transmitted for that
" purpose by Madame Power, who had formed the collection in Sicily,
in 1838. In the course of his comments the Professor went at large
into the subject, and in addition to the observations above alluded to
with regard to the alleged false facts and admissible facts whereon M.
De Blainville had founded his reasoning, combated at great length,
and, in our opinion, with signal sucoess, the argumenta of those who
adhered to what may be termed the parasitic opinion ; and recapitulated
as follows the evid which, independently ¢f any preconceived theory
or statement, could be deduced from the specimens then on the table.

" 1. The cephalopod of the Argonaut constantly maintains the same
relative position in its shell.

2. The young cephalopod manifests the same concordance between
the form of its body and that of the shell, and the same perfect
adaptation of the one to the other as do the young of other testaceous
molluscs.

3. The young cephalopod entirely fills the cavity of its shell; the
fundus of the sac begins to be withdrawn from the apex of the shell
only when the ovarium begins to enlarge under the sexual stimulus.

4. The shell of the naut corresponds in size with that of its
inhabitant, whatever be tho differences of the latter in that respect.
(The observations of Poli, of Prevost, of King, and of Owen, are to
. "The shell o h ‘

5. The shell of the Argonaut possesses all the requisite flexibility
and elasticity which the mechanism of respiration and locomotion ;i |
the inhabitant requires ; it is also permeable to light.

6. The cephalopod inhabiting the Argonaut repairs the fractures of
its shell with a material having the same chemical composition as the
original shell, and differing in mechanical properties only in being a
little more opaque.

7. The repairing material is laid on from without the shell, as it
should be according to the theory of the function of the membranous
arms as calcifying organs.

8. When the embryo of the Argonaut has reached an advanced stage
of development in ovo, neither the membranous arms nor shell are
developed.

9. The shell of the Argonaut does not present any defined nucleus.
NAT. HIST. DIV. VOL. IV.

, and unexpected spectacle.

]
Professor Owen concluded a most elaborate commentary by shp:ﬁ
that he regarded the facts already ascertained to be decismve in
that the cephalopod was the true fabricator of the shell; and thus, in
our opinion, is set at rest—principally by the experiments of Madame
Power—a question which had divided the opinions of zoologists from
the time of Aristotle, who left the subject with the following acknow-
! ent :—* But as touching the generation and growth of the shell,
nothing is as yet exactly determined.” *

M. Rang’s account of the locomotion of Argonawla Argo is most
interesting, When the animal was at rest, and contraocted within its
shell, it exhibited the appearance figured below.

Arg ta Argo ted within its shell, and the membrane of the sail.
arms partially covering it. The eggs were never seen by M. Rang in the place
where they are represented, but much more within the opening. (Rang.)

“To return to the description of our poulp,” says M. Rang, “ which
we left oontracted within the argonaut-ahefl, and watching with an
attentive eye what took place around it, we saw it extending itself
from out ita shell, and protruding six of its arms; then it threw itself
into violent motion, and travelled over the basin in all directions, often

ing itself against the sides. In these different movements the
body leant alittle towards the anterior part of the shell ; and the long
slender arms, very much extended and collected into a close bundle,
were carried before it, as well as the tube, which showed itself open
and protruded. The locomotion was effected in the ordinary manner
of poulps, the movement being backwards by means of the contraction
of the sac and the expulsion of water through the siphon. The dis-
position of the animal and shell is the most favourable for accelerating
the motion of the creature. The lightness of the shell ; its narrow
and keeled form ; its width, which is smallest at the part presented
first for cleaving the water ; the membrane smoothing over all inequa-
lities of the shell ; the bundle of arms extending behind so as to offer
the least possible resistance; the two arms stretched like a bridge over
the cavity where the eggs are, as if to throw off the water from that
cavity ;—all these adaptations concur to facilitate the gliding of the
animal through the medium in which it is to move.”

M. Rang thought that he perceived in the movements of the animal,
when in open water, that it had its back uppermost, and consequently
the tube below, but he did not conatantly see it 80 ; he observed it
however with more certainty in specimens of poulps whose arms had
been deprived of their membranea,

The animal which they had been watching, as above described,
fatigued by its efforts in a confined space, and perhaps injured by the
shocks which it had sustained in coming in contact with the side of
the basin, allowed itself to sink to the bottom, and half contracted
itself in order to take reposo; soon after which it exhibited another
Fixing some of the acetabula of its fore
arms upon the bottom of the basin, it erected itself upon its head,
spreading out its disc, and carrying the shell straisht above it in the
normal position of tho shells of gastropods ; then, beginning to crawl,
it presented the appearance of a pectinibranchiate mollusc, as M. Rang
had remarked in the note to the Academy of Sciences. Half drawn
back into its shell, the animal appeared to crawl upon its disc, the
palmatures of which were a little raised to follow the movements of
its arms, The body was hidden in the shell ; the siphon, placed in the
anterior part of it, was turned forwards; the arms which were at
liberty were very much protruded and twisted round, two before and
two on each side; the base of the two large arms seemed to prolong
backwards the locomotive surfuce, and then rising along the keel they
again covered it with their large membranes, as when the poulp was
swimming in deep water. ‘ Thus,” continues M. Rang, * this mollusc,
at once pelagic and littoral, presents a most singular anomaly ; when
it swims at the surface of the water having its ventral part lowermost,

* ¢ Hist. Anim.,’ ix. 37 ; where a detailed t of the 1 ion of the

Nautilus, its sailing, &o., is given,
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nd when it crawls dmxthe bottom having it, on the contrary, upper-
most; two things which are completely contrary to what we see

Dispoeition of the shell and animal when moving through the watce In the
direction of the arrow, (Rang.)

mwgtl:ﬁpdngiomollmonthomhmd.mdtbo littoral molluses
on the other.
The p! of the animal when moving as last represented was
\ alow, md it worked iteelf onwards like the ous molluscs.
M ng remarks that the reptation was only apparent, for the suckers
iuund the motion.
enthopoulpwnntthg point of death it drew in by slow
arms and their membranes, and contracted them
})on themnlvu and all the other arms, 80 as to obstruct the opening
the shell. At this moment the shell was moved, and the poulp
separated itself from it, not voluntarily but tocidenhlly, for it no
longer held it in any way. It appeared at first to become a little
, made some movements in the basin upon its head, then
fell f:::l weakness, and soon died. All this passed in lees than ten
minu
A beautiful series of tions of this animal exists in the museum
of the Royal College of Surgeo

6hells of Argonauta Argo, a, young.

Argonawta Argo, moving on its head et tho hoftom, /Reng.)

| Bhiclls of Argonauta tuberculosa. a, a, yotng.

Boveral apocies are already known ; and the specific characters rest
| In great measure upon the tuberculosities and rib-like elevations on
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the outside og the shell and o:e:lho breadth of t;.Ihe‘ikdoel. p 'Icho absenoe
or presence of projecting pointed prooesses at the sides of the aperture
near the spiral part cannot safely be relied on as a specific character :
we possessed both broad-keeled and narrow-keeled specimens (now in
the British Museum), in which the projecting process was present on
one gide of the shell and absent on the other. They are inhabitants
of the seas of warm latitudes, both littoral and pelagio.

Eledone (Aristotle ; Leach).—Arms provided with a single series of
sessile acetabula.

E. veniricosa (Octopus ventricosus, Grant). Body short, round, the
eight arms connected at their base by a membrane.

Eledone ventricosa. a, Sucker of Eledone,

Our cut was taken from a beautiful specimen captured at St. Just,
Cornwall, in 1822, and in the Museum of the College of
Surgeons, among the preparations illustrative of natural hutoz in spirit,
No. 164 A, *“Its arms are compressed, and connected at their roots
by a thick web, and in the contraction preceding death they have
become spirally convoluted in & very elegant manner; the three upper
or dorsal pairs describing four gyrations, the ventral pair five; the
surface of the integument is elightly wrinkled and granulate; it is of
a mottled lilac or livid colour behind, but is smooth and approachee
to white on the opposite aspect of the arms.” (‘Catalogue,’ part iv.,

fasc. 1.
) (Lam., MoAdwovs, Antiq. ; and Leach).—Arms provided with
a double alternate “ﬁ:.dg;od i eL aoot.b;cl;‘a Gmel Bod
0. vulgaris (Sepia ia, Linn.; ia octopus, Gm y
short and ovoid, the eight arms connected at their base by & wide
membrane.
It is found in the European seas, and has been taken in Great Britain.
This is the Eight-Armed Cuttle of Pennant; the Poulp, or Preke,
of the English. fessor Owen has given a very good figure of this
species, representing it in the act of creeping on the shore, its body
being uﬁed vertiullgein the reverse position with the head down-
wards, and its back being turned towards the spectator, upon whom
it is supposed to be advancing. (‘Cyclopmdia of Anatomy and Phy-
siology,’ vol i f. 210.) This is the cephalopod which is said to be
luminous in the dark. Linnsus quotes Bartholinus for the statement
that one gave out so much light, when the candle was taken away,
“ ut totum palatium ardere videretur.” It has also been alleged that
the gpplication of its suckers upon any part of the human body
oocasions inflammation and subsequent
i are preserved in spirit. (Mus.

Three specimens of Octopus
Coll. Surg., Nos. 162, 163, 164.)

It was probably a ﬁden of Octopus that Mr. Bealo encountered
while searching for shells upon the rocks of the Bonin Islands. He
was much astonished at seeing at his feet 8 most extraordinary looking
animal crawling towards the surf, which it had only just left. It was
creeping on its eight legs, which, from their soft and flexible nature,

bent considerably under the weight of its body ; so that it was lifted
by the efforts of its tentacula only a small distance from the rocks.
It appeared much alarmed at seeing him, and made every effort to
escape. Mr. Beale endeavoured to stop it by preesing on one of its
legs with his foot ; but although he used oonsiderable force for that
purpose, its strength was so great that it several times liberated ite
member, in spite of all the efforts he could employ on the wet and
alippery rocks.. He then laid hold of one of the tentacles with his
hand, and held it firmly, so that the limb appeared as if it would be
:: asunder by the ﬁud :’ﬂ‘m himself and the'crett\uo.m rogk:
gave it & powerful jerk, wishing to d.uenﬁ e it from
to which it clung so forcibly by its suckers. This effort it effectually
resisted ; but the moment after, the apparently enraged animal lifted
its head with its large projecting eyes, and, loosing its hold of the
rocks, suddenly sprang upon Mr. ’s arm, which he had previously
bared to the shoulder for the purpose of thrusting it into holes in the
rocks after shells, and cl with its suckers to it with great power,
endeavouring to get its m. which Mr. Beale could now see between
the roots of its arms, in a position to bite. Mr. Beale declares that a
sensation of horror pervaded his whole frame when he found that this
monstrous animal had fixed itself so firmly on his arm. He describes
its cold slimy grasp as extremely sickening, and he loudly called to
the captain, who was also m{mg for shells at some distance, to
ocome and release him from his disgusting assailant. The ocaptain
quickly came, and taking Mr. Beale down to the boat, duri;f which
time the latter was employed in keeping the beak of the Cuttle away
from his hand, quickly released him by destroying his tormentor with
the boat-knife, when he disengaged it by portions at a time. Mr. Beale
states that this cephalopod must have measured across its expanded
arms about four feet, whilst its b;c}{wu not hlg::'tbm a large
olenched hand. It was thespecies called by the w Rock-8quid,
' (“ Natural History and Fishery of the Sperm Whale.")

|

Eight-Armed Cuttle (Octopus vu/garis).

¢ The males of some species of Octopus and Eledone are similar to
the females, but are comparatively scarce. Only the females of many
others are known, and every specimen of the naut hitherto
examined (amounting to many hundreds) has been of that sex. Dr.
Albert Kolliker has suggested that the real males of the Argonaut, and
also of Octopus granwlatus, and Tremoctcpus violaceus, are the Hecto-
cotyles, previously mistaken for Parasitic Worms. The Hectocotyle of
Octopus granwlatus was described by Cuvier, who obtained several
specimens from Octopods captured in the Mediterranean. It is §
inches in m and resembles a detached arm of the Octopus;
ihokundo: l}emg bordered with 40 or 50 pairs of alternate
suckers.

“The Hectocotyle ot Tremoctopus was discovered by Dr. Kolliker at
Measina in 1842 adhering to the interior of the gill chamber and
funnel of the poulp; the body is worm-like, with two rows of suckers
on the ventral surface, and an oval appendage at the posterior end.
The anterior part of the back is frin with & double series of
branchial filaments. Between the branchim are two rows of brown
or violet spota, like the pigment cells of the Tremoctopus. The suckers
closely resemble those of the Tremoctopus in miniature. Between the
suckers are four or five series of pores, the openings of minute canals
paseing into the abdominal cavity. The mouth is at the anterior
extremity, and is minute and simple; the alimentary canal runs
m'ﬁl:e through the body nearly filling it. The heart is in the
middle of the back, between the branchise; it consists of an auricle
and & ventricle, and gives origin to two large vessels, There is also
an artery and vein on each side, gi branches to the branchial
filaments. A nerve extends along the intestine, and one has
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been oimrved. The oval sac incloses a small but very long convoluted | The Ocypodians, as their name implies, are very swift runners, living
tube, ending in a muscular vas deferens; it contains innumerable | nearly always on the strand, where they dig holes for themselves.

Spermatozoa, The Hectocotyle of the Argonawt was discovered by
Chisje, who considered it a Parasitic Worm, and desoribed it under
the name of Tvichocephalus acetabularis ; it was again described by
Costa, who regarded it as a “ Spermatophore of singular shape,” and
lastly by Dr. Kolliker.

* It is aimilar in form to the others, but is only 7 lines in length, and
has a filiform appendage in front 6 lines long. It has two rows of
alternate suckers, 45 on each side, but no branchise. The skin con-
tains numerous changeable spots of red or violet, like that of the

naut.” (Woodward, Manual of Mollusca.)
CTOPUS. [OoToPoDa.)

OCULINA. ADREPHYLLIGA ; POLYPIFERA.

O'CYMUM, a genus of Labiate Plants, remarkable for the fragrance
of their leaves, which are used as an ingredient in savoury dishes, on
which acoount some of the species have from time immemorial been
objects of very gemeral cultivation. In English gardens they are
oalled Basils, a corruption of Basiliscs, the name given to comon Basil
by the monkish writers upon plants, in allusion to its regal qualities.

O. Basilicum, Linn., Common Basil, has many varieties, differing in
their aige, in the form and colour of their leaves, and in minor ‘putl
culars : in their qualities they are nurl¥ alike. This species is found
wild in the hotter parts of the East Indies, where it is a perennial,
with a woody root ; but in our gardens it is treated as a tender annual,
being raised in the spring in a hot-bed, and turned into a warm border
when the summer is so far advanced that thére is no longer any
danger from frost, which is inshntg fatal to such plants. Besides
this Mr. Bentham enumerates 43 other species (‘Labiatarum Genera
et Species’), one of which, the O. viride, is used as a febri in
Sierra Leone. The genusis readily known by its calyx being bent down-
wards when the fruit is ripe, and then appearing covered as it were by
a very large ovate dorsal lobe, and by the stamens being declinate.

OCYPODID.E, or OCYPO'DIANS (Milne-Edwards), a tribe of
Brachyurous Crustacea, placed by M. Milne-Edwards between his
Pinnotherians and Gonoplacians,

The tribe has the following characters :—Carapace rhomboidal or
trapexoidal, very much elevated anteriorly and depressed posteriorly ;
the frontal border occupying the whole width, and the front, which is
lamellar and bent down to the epistome, extremely narrow ; its width
does not equal a third of the

! of the eyes, nor the
of the width of the buc-
cal frame, which itself is very

narrow. The eyes are very
long, and the cornea in general
is very large. The basilary
joint of the internal antennsm

oval, rather large, and placed
vertically in the anterior angle
of the ;:rl;it; the moveable
stem of these n is
extremely small‘pal:d dmn

lated, a disposition which is
not observed in any of the
Crustaceanspreviously treated
of in the system of M. Milne-
Edwards, except in the Dotos,
The ex antenn® are ru-
dimentary, and situated, as
they ordinarily are, in an open-
ing of the internal angle of the
orbit; their first joint is less
than the second, and the third ouly reaches to the edge of the
anterior border of the bon.hx joint of the internal antenns. The
epistome is continuous with the lower border of the orbit, and the
buccal frame is remarkably more narrow anteriorly than it is posteriorly.
The external jaw-feet close the mouth completely ; the interior border
of their lamellar portion is straight; their third joint is very much
elongated, and their fourth inserted at the external angle of the
ceding. The sternal plastron has & trapesoidal form, the base of
which is directed backwards; it is strongly curved in its longitudinal
direction, and gives passage to the male organs at a considerable dis-
tance from its external border. The anterior feet are
eom.treued and of very unequal size; the rest are very long and
exhibit no great difference between themselves ; the terminating joint
is often depressed, but has never the form of a natatory oar. The
abdomen, composed ordinarily of seven distinct segments in both
sexes, is very narrow. In general it does not cover more than a third
of the posterior portion of the sternal plastron of the male, and even
in the female leaves that part of the plastron which approaches the
base of the feet exposed. In the greater part of the cases, if mot
always, there are only seven branchim on each side of the thorax,
five of which only are couched under the vault of the sides, and
two reduced to the state of vestiges only, and fixed to the jaw-feet.

Ocypoda arenaria. a, under side of the head. Milne-Edwards.

M. Milne-Edwards, who remarks that small and very natural
mp is closely allied to the geners Doto and Mycteris among the
innotherians, thus divides the tribe : —

Cornea transparent, very large, oval,
occupying at least the half of the length
[of tlrey::ilar peduncles, and commenc- Ocypoda.
Tribe of ) ing very near the base of those stems.
Ocypodians.}) Cornea transparent, very small,
rounded, not occupyi e fourth part Gelagimss.
of the length of the peduncle, and
only commencing close to its extremity.

Ocypoda (Fabricius).—Carapace rhomboidal or even nearly square,
a8 Jarge botgxd a8 before. . Tlfe front is much longer than it is wide ;
it does not cover the articulation of the ocular peduncles, and only

uals in width the half of the epistome, to the anterior border of
which it unites itself. The orbits are very large, not deep; the upper
border is much less advanced than the lower. The form of the eyes
is very remarkable ; the cornea is oval, very and extends below
within & very small distance of the base of the pedundle; but in
general this last is prolo; beyond its extremity, so that the eyes
terminate with a kind of horn, the length of which seems to increase
with age. The internal antenns are disposed as stated in the character
of the group ; the external antenn® are rudimentary ; thurf:hixd Jjoint
is not half so long as the second, and their terminal stemlet is scarcely
longer than their peduncle. The epistome is very small and presents
at its median part a small quadrilateral prolongation which is soldered
to the front. The third joint of the external jaw-feet is quadrilateral
and much smaller than d’:e preceding. The anterior feet are in
shorter than the rest, and the hand which terminates them is much
compreased and very large in comparison with the arm ; the di co
between the hands of each side is often very gre:,-:ndpemdly in the
male. The sucoceeding feet are also much ocom , and increase
in length up to the fourth pair inclusively. e abdomen is much
narrower at its base than the posterior part of the thorax, and in both
sexes leaves a considerable portion of the last segments of this part
of the body exposed.

The branchia which ordinarily exists on the an

remain shut up
rows throughout the winter.
They are found in warm
climates of both hemispheres.
M. Milne-Edwards records

sions :—
A. Species whose transparent cornea ocoupies the extremity of the
ocular peduncle, and is not ovcrpunsu;'y a styliform prolonga-

tion or a terminal tubercle,

O. arenaria, the Sand-Crab of Catesby. Length about two inches;
colour yellowish. It is found on the coasts of North America and
the Antilles.

It lives in holes three or four feet deep, which it hollows out in the
sand immedi above the level of the wash of the sea. Its general
time of quitting the burrow to seek its food is the night, and when
pursued it runs with great swiftness, elevating at the same time its
claws in & menacing manner. This is their summer life; but towards
the end of October they retire inland to hybernate in the earth. When
they have found a place plr:xer for their purpose they-dig a hole like

that which they had occupi ontheadfeofthe sea; and after entering
therein stop up the entrance so cleverly that no trace of its existence
is left. Then they retire to the bottom, and there remain till the warm

weather brings them forth, when they again repair to their marine

residences.
B. Srdu whose eyes carry at their extremity an appen in the
overpaases the trans-

orm of a tubercle, cylinder, or stylet, w
cornea. -
Terminal appendage of the eyes large, short, conical,

pn-unt
0. hippea.
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and fu_rn_is;od at its extmi;;; with a 1-Jenoil of long hnir;. Length
2 inches, Freach.
It is found in Syris, Egypt, Cape de Verd, &o.

—

Ooypoda Mippea.
o, pincers ; 3, under side of male in detail. (Milne-Edwards.)

Gelarimus.—Carapace much wider than that of Ocypoda, more

convex, snd much narrower Stomachal region very small,
and genital region generally very large. Disposition of the front and
of the inf antennsm nearly the same as in the preceding genus :

ocular peduncles, on the contrary, very narrow, and the cornea which

terminates them not occupying more than its fifth part; upper border |

of the orbits much less projecting than the lower; not divided into
two portions as in the Ocypode, and convex nearly throughout its
length ; external extremity of those cavities largely open, and com-
municating with a furrow which is obliquely directed behind and
downwards. External antenn® much more developed than in the
preceding genus. The external jaw-feet have the same form as the

. The anterior feet, in eral, very small in the female;
but, in the male, one of them aoquires enormous dimensions. Some-
times it is the right, sometimes the left claw which grows to this great
size, being, in certain instances, twice as large as the body. The
claws of the smaller anterior foot are enlarged and lamellar towards
the end and a little contorted ; those of the great anterior foot are
arched, elevated, and slightly dentated on the edges.

Gelasimus annulipes, Milne-Edwards.

(Indian Beas.)
@, under side of head ; b, abdomen ; ¢, antenne.

ENANTHE. 7%

| M. Milne-Edwards, who gives the above character, states that Mr.
. Thomas Bell had informed him that some Gelasimi have at a certain
| 8ge, if not always, a stylet at the extremity of the ocular peduncle,
, on the side of the great claw, whilst the eye of the opposite aide
. always retains the ordinary form. It inhabits the warm countries in
both hemispheres.

The Gelasims live in holes near the edge of the sea, in pairs, and the
great claw of the male is used to stop the entrance of the hole. The
species are numerous.
| 7@ Marionis. Length about 8 lines; width about an inch, French.
i It is & native of Manilla.

Gelasimus Marionis,

Fossil Ocypodiams.—The fossil species which most resembles
Gelasimus Maracoans seems to be G. nitidus, figured IKH. Desmarest in
his ¢ Histoire Naturelle des Crustacés Fossiles,’ but the lateral edges of

the carapace in the fossil are quite smooth, and the front is 4ermi-
’ nated by a very short sharp point. Neither the geological nor geo-
| graphical locality appears to be known. The specimen Is in the Paris
| museum.

‘ OCYPTERUS. [LaNupa.]

| OCYROE. [AcarzrEa.}

| ODATRIA. ONITORIDA.] '

! ODERIT, a Mineral. It is probably Black Mica; for, like that
substance, it may be split into thin leaves. [Mica.] It is opaque,
black, and has very little lustre. Its colour is probably o to
some foreign substance, which may cause the difference between its

lpsemnoo and that of common mica. It oocurs in Sweden.
DONTIS. [MoxopoNTa; TrocHIDA]

ODONTOPTERIS. [CoaL PraNts.]

ODOSTO’MIA, Fleming's name for a genus established from several
small species of land shells—Twrbo plicatus, T. spiralis, T. unidentatus,
&o. of Montagu. It has the following characters :—Shell conical ;
aperture ovate ; peristome incomplete retrally, and furnished with a
tooth on the pillar. Operculum ovate-acute, subspiral, corneous,
transversely atriated, &l:oed on a simple lobe. Forbes and Hanley in
their ¢ History of British Mollusoa,” desoribe upwards of 20 species as
British. The species are difficult to X

EDE'MERA, a genus of Boetles belonging to the third family of
Heteromerous Coleoptera, the Stenelytra. (E. cwrulea is a very common
British Inseot.

(EDES. [CuLicmes.]

(EDICNEMUS. [CHARADRIADA.]

(ENANTHE, a genus of Plants belonging to the natural order
Umbellifere. One of the species, (E. pimpinelloides, appeurs to have
begn the Olvdréy of Theophrastus and Dioscorides, g‘he species of
this genus are readily known, independently of other characters, by
their fruits being, by the contraction of the rigid icels, strongly
compaoted into , the upper side of which is muricated by
the stiff straight long styles. The fruits have on each face five
convex obtuse ridges, of which the marginal ones are a little the

The species are all inhabitants of damp meadows or watery places,
and are common in Europe. The most important is &. crocala, an
inhabitant of ditches, banks of rivers, and similar situations. This
plant, which Dr. Christison reckons the most energetio of the narcotico-
acrid poisonous plants of its class, nas a root of many fleshy fingers,
looking exactly like a dablia-root in miniature, but abounding in an
orange-coloured fotid juice, which is also plentiful in other t&r\s of
the plant, and in which the deleterious qualities reside. The stem
grows from two to five feet high, is much branched, round, and hollow;
the leaves are of a dark shining green, doubly pinnate, with wedge-
shaped leaflets variously and deeply cut; the umbels are and
convex, of many general and a stil{ greater number of ial rays;
the bracts of the involucre are variable in number and size ; the flowers
are white, tinged with purple. Cases of accidental poisoning with this
plant, in consoouence of its roots being mistaken for ground-nuts,
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parsnips, &c., by ignorant people, are eo-mmon. In general death takes
Place within three hours aad & half of the poison baving been
administered, and often within the first hour.

snanthe crocata,

The other British species are—(Z. fstulosa, &. Lachenalii, (E. salvi-
Jolia, . Phellandriwm, &, fuviatilis.

(ENOTHE'RA, a genus t}ft ll::nt;l;ﬂﬁ gin bo4tho n&huténo}rdor
Onagrarie, ov Onagracea. a 4- yx ; 4 petals; a filiform
style, with a clavate or cruciform stigma ; linear capsules of 4 cells,
with 4 valves; and numerous seeds.

. biennis, Evening Primrose, has ovate-lanceolate flat-toothed
leaves; & rough hairy stem; petals longer than the stamens, and
about half as long as the tube of the calyx; the flowers are large,
numerous, and of a bright yellow-colour. It abounds on the Lanca-
thire coast, and covers several acres of ground near Woodbridge,
Suffolk. The roots are eatable, and were formerly taken after dinner
to flavour wine, as olives now are; therefore the generic name waa
changed from Onagra, the Ass-Food, to (Enothera, the Wine-Trap.
This plant was once cultivated for the sake of its tubers, which might
in some measure have stood instead of the potato, had they not been
superseded by the introduction of the latter. This is the only British
species of the genus. . .

There are 85 species enumerated by Don, growing chiefly in North
America. They are handsome border-flowers, and deserve to be
cultivated, but are not valuable on acoount of any properties they

(Don, Dichlamydeous Plants ; Babington, Manual of British Botany ;
Burnett, Outlines of Botany.)

(ERSTEDTITE, a Mineral, occurring crystallised. Primary form a
right square prism. Colour brown. Lustre splendent. Hardness 6'5.

8pecifio gravity 3628. It is found at Arendal, Norway. The following |

is its analysis :—

Titaniate of Zirconia . . 68965
Silica . . . . . 19-708
Lime . . . gzlg
Magnesia . . . . . . 4

Protoxide of Iron . 1-136
Water . . . . . . 5832

99'8

‘ with the

is propelled towards the stomach, and which are lined by & layer of
soft mucous membrane and a moderately thick cuticle continued from
that of the lips and mouth. In many animals its interior is beset with
numerous firm pointed processes, directed towards the stomach, to
prevent any food that has passed through it from returning into the
mouth ; in the ruminants, on the other hand, it is one of the chief
means by which the pnrtiallyd.‘zuted food is brought again to the

mouth for the chewing of the cu
E’STRID A, a family of Dipterous Insects of the section Atkericera,
distinguished by the probosacis belngl:tither in a rudimentary state or
wanting ; the palpi are sometimes distinct and occasionally wanting;
rt, inclosed in & cavity in the fore part of the head;

tttemhmmm ually globular, and th let is usually d
e third joint is us glo! an e et ly dorsal;
r-.lr ! n{uvo generally three

the abdomen is gene large; the wings
posterior cells, of which the first is often closed.

It will be seen from the above definition that the (Estrs of the
moderns cannot be the same as the (Fstrus (Olorpos) of the ancient
Greeks, a fly, which, we learn from Aristotle (‘ Hist. Anim.’ iv. 4, &c.),
Virgil (‘ Georgics,’ iii. 148), Zlian, and others, is armed with a strong
tongue (proboscis), pierces the hides and sucks the blood of quad-
U] makes a peculiar kind of harsh humming noise. Mr. Bracy
Clark states that the (Estrus Bovis makes no noise whilst flying, and
Mr. W. 8. M‘Leay says, “ the (Fstrus Equs is also silent in flying, as I
have repeatedly m observed.” The absence in some and the rudi-

mentary state of the proboecis in others of the modern (Fstri, proves
that they are not blood-suckers ; and this fact is otherwise at variance

| with the description given by the ancients, their (Estri having a strong

roboscis, & circumstance which, connected with the blood-sucking

bits of the Tabanide, another family of Dipterous Insects, induces
Mr. MLeay to imagine that the Estrus of the ancients belongs to that
group. An ingenious paper on this subject, by the gentleman last
mentioned, will be found in the fourteenth volume the ¢ Linnean
Transactions.” [Bors.]

In Maoquart’s ¢ Histoire Naturelle des Insectes Diptares, seven
geners are enumerated as belo! to the family Estride :—Outere-
br«;, Hypoderma, (Edemagena, Renemyia, Cephalemyia, Colaz
and Estrus.

(ESTRUS. ([Bom.] \

(ETHRA (Leach), a genus of Brachyurous Crustacea, placed by M
Milne-Edwards as the tative of his first division (Canceriens
Cryptopodes) of his tribe Cancerians; and indeed his Cryp%&n
cerians are composed of this genus solely. Latreille made and
Calappa E!Amm] form the family ; buv M., Milne
Edwxrds is of opinion that the only character which they have in
comwmon with the latter is the existence of lamellar prolongations on
the sides of the carapace, dispositions which are also found in certain
Leuoosians, whilst all the rest of their organisstion approaches that
of the Crabs. . .

M. Milne-Edwards is of opinion that this form has great affinity
genus Cryptopodia belonging to the family of Oxyrbynchs,
and that it establiskes the passage between those Crustaceans sud the

- uther Canceriaua, nt the same tie that it approaches Calapps, whose

(ESO’PHAGTUS, or Gullet, is the canal leading from the pharynx, .

the short cavity at the back of the mouth, to the stomach. In man it
is composed of two layers of muscular fibres, an external longitudinal
layer, and an internal, composed of circular fibres, by which the food

natural place is in the family of Oxystomes. It is found in the East
Indian and African Seas. )

. scruposa may be taken asan example. It length is 2 to 8 inches.
Colour grayish. It is found nesr the Island of Mauritius, and in the
Indian Archipelago.

&Ethra scruposs.
a, the right pincer, external view,

[Ducks.]

OIDEMIA,
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OIDIUM, a genus of Plants belonging to the order of Fungi, some
of the species of which are found upon the human body and others
attack plants. It is known by possessing a simple or branched
mycelium, which is very minute and pellucid, into floocu-
lent masses slightly interwoven and articulal e sporidis are
simple and pellucid, and arise from the joint of the myoelium.

O. albicans, the Thrush-Fungus, is found in the mucous membrane
of the mouth, fauces, and cesophagus of sucking children, and also
oocasionally in grown-up persons in a state of extreme exhaustion.
The uloerations, amidst the discharge of which this fungus is found,
are usually called thrush, Although constantly present in this disease
the fungus does not appear to produce the disease but to be the result
of the changes produced in the mucous membrane, It has been
observed that the mucous membrane in this state constantly affords
an acid reaction, and this acidity seems n to the growth of
the fungus. The best account of this fungus will be found in Robin’s
* Histoire des Végétaux Parasites.’ Several other species of Oidium
have been described. The fi found in connection with the
recent grape-vine disease is an Oidiwm. [EnrorEYTA ; FUNGL]

OIL-PALM. [Erzis.

OIL-TREE. [Bassia.

OILS are substances of organio origin, and are found in both the
animal and vegetable kingdoms. They are divided into Fixed and
Volatile. The latter are principally {rodncta of the vegetable king-
dom. The Fixed Oils are composed of carbon, hydrogen, and oxygen.
Their general formula is C,,, H,,, 0. They are liquid or solid
according to the manner in which ‘their elements are d:foud. Most
of them are composed of two compounds, a liquid called Olein, and a
solid called Margarin, or another called Stearin. According as these
solid substances abound in oils, they are liquid or solid at the ordinary
temperatures of our atmosphere. Fixed Oil is found in the fat or
adi tissue of animals. [Aprrose Tissur; Far.)

Fixed Oil is found amongst plants principally in their seeds. In
some cases a8 in the Olive [OLEA] it is yielded by the fruit.

Some families of plants especially abound in oil. Thus among
the Crucifere we have Mustard, Rape, and Colza seed oil, with
other species cultivated in Europe, India, and Japan, of which some
have of late years been imported into this country. Several of
the family of Composite secrete oil in quantities large emough to
render it desirable to cultivate them for this purpose alone, as the
sunflower and Jerusalem artichoke, also some species of Carthamus,
or Bastard Saffron, and also the Verdesina sativa of India, now known
to be identical with the Abyssinian Guizotia oleifera, and of which
the oil is known in commerce by the name of Hutsyellow oil. 8o
Madia sativa yields Madi oil, and its seeds are ssid to be more
abundant in oil than any plant introduced into Europe. Most of the

Cucurbitace also, as the Melon, Gourd, Cucumber, and the numerous
varieti

cultivated ially in Indis, contain a large proportion of
oil, which is expmge East, as it formerl wag u}:o Europe.
The Rosacee also store up a large proportion of oil in the kernels of
their fruit, a8 in the Almond, which is particularly valued; so also
that of the Apricot, as well as that of the Briangon Apricot, and other
species of Prunus. In the Himalayas, oil is also expressed from the
Apricot kernel, and has been sent to this country of a fine quality.

Among the Amentacee we have also several species whi yie.l{l oil
of good quality, and in sufficient qumtit& to repay the expense of
oxpression, as Nut oil, obtained from the 1; -Nut oil, from
Fagus sylvatica ; with these may be mentioned Walnut oil, from
Juglans regia. Besides these, Poppy oil, Ben-Nut oil (Hyperdnthera),
Ground-Nut oil (4rachis), Physic-Nut oil (Jatropha), are well known.
So the cotton-seed yields oil, which is also the case with the seeds of
the tea-plant, y of the species called TAea oleifera, and some
of the ellins,

Two species of Bassia, B. longifolia and B. latifolia, both yield oil ;
another species, B, bu! ields a vegetable butter, and is com-
monly known as the Ghee, or Butter-Tree of Almora. [Bassia]. The
native name of this tree is Choonee, and Mr. Traill deseribes it as not
being found in Kumaon, but in the adjoining Goorkhal province of
Dotee. [Cocos; CRoTON; MYRISTIOA ; THEOBROMA ; OLEA; PAPAVER;
BRassioA; ELams; RIomNus; AMYGDALUS.]

The volatile oils are very numerous in the vegetable kingdom.
They are called volatile on account of the ready manner in which th
may be volatilised under the influence of heat. The facility wi
which they are diffused in the atmosphere renders them easy of
detection, and it is to this class of substances that plants owe their
peculiar odours. Many of them are employed in perfumery, others
are used as stimulants in medicine,
composition is much more varied than that of the fixed oils, and to

some are poisons. Their '

The petals are often the seat of these secretions, and especially those
most prized as the Rose, the Jasmine, the Heliotrope, and many others.
OKENITE is a Mineral, a variety of D, ; It oocurs in
fibrous masses, having a radiated structure; also imperfectly fibrous,
or composed of minute cryastals. Its hardness is 45 to 5. Colour
white. Specific gnviwi;ndl't exhibits double refraction. It is
found at Disoo Island, Its analysis by Kobell afforded —
Silieca . . . 5699
Lime . . . . . . .
Water . B

.
. 0 . .

OLACA’CEA, a small natural order of Exogenous Plants, chiefl
found within the tropics. Its most important characters are—a
inferior calyx, often ming around the ripe fruit, a poly-

talous valvate corolla, a small number of h ous stamens, partly
ertile and partly barren; a l-celled ovary, with pendulous ovules,
indehiscent fruit, and a small embryo amonglt a quantity of
albumen. Its affinities are little underatood, but are suppoced to be
greatest with Pittosporacee, on the one hand, and 4urantiacez, on the
other, The plants are of little importance for useful qualities; one
%gedel. Heisteria coccinea, is erroneously supposed to yield the Partridge-

0od of cabinet-makers. The fruit of some epecies is eatable when
ripe, though not very pleasant. There are 21 genera and 48 species
in this order.

OLD RED-SANDSTONE. By this title English geologists have
ted the variable series of

almost universally designal which
' separate the 30 slates (Transition Rocks) from the mountain-
limestone an Meaars, Conybeare and Phillips (‘ Geol of

land and Wales’) ranked the Old Red-Sandstone in their Medinl
Order along with the coal and mountain-limestone; and this classifi-
cation has been unreservedly followed till within a short period.
Sir Roderick Murchison, in his work on the ‘Silurian System,’ has
preferred to separate the Old Red-S8andstone from the superincumbent
strata, and to constitute for it an additional system. Since the publi-
cation of that work, the same author, in conjunction with Professor
k, believing that the limestones and slaty and conglomerate

rocks of South Devon belong to the same geological period as the true
i Old Red-Sandstone of Herefordshire, and d

esirous of improving the
nomenclature, has proposed for these variable strata the title of the

I Devonian System.
The following table and account of this formation is given by Pro-

fessor Ansted in his ¢ Elementary Geology’: —
Old Red-Sandstone Series.

Herefordshire, Scotland,
* [ Quartzose Yellow Sandstone,
Old Red Conglomerate . o { Impure Limestone.
Gritty Red-Sandstone.
Commstone . . ., o+ . Gray Fissilo Sandstone.
ll;f.'td and Vari t:d Sandstone.
ituminous
Cornstone and Marl , . . Coarse Gritty Sandstone.
Great Conglomerate.
Devonian Serics.
Devonshire, Belgiom.
Caloareous Grit and Impure Lime- [ Indurated Shale and Psammite.
stone « o o s | Calcareous Shale.
Red me . . . . Lower Limestone of Belgium.
Calcareous Slate and Plymouth { Hard Siliceous Beds and Con
Limestone e« « +« +1 glomerates

The fomsils of this period include many species of corals, Encrinites,
and shells. There are also a number of remains of fishes, some of very
great interest from the remarkable peculiarities of form and structure
which they present. Many of these are small, but others of gigantie

proportions,

he Old Retli: ne of England and Wales consists.of various
strata of limestone, mar], and sandstone, alternating with great thick-
nesses of conglomerate, which often pass upwards into overlying
nmdsto“m; and t.h:n lori;:ﬁi- expanded over a considerable mporﬁm
our i , rising into lofty mountaing, ococupying extensive plai
and developed to an enormous thickness, Prie .p

In North Wales, although the Old Red-Sandstone retains its general

character, we find it inferior in thickness and imgorhnoe to its deve.
lopment in Herefordshire and South Wales. It increases however
a8 we advanoe still farther northward into Westmoreland and Cumber-
land, where it appears as an i conglomerate. In this part of

irregular
the chemist they offer an exceedingly interesting field of research. i England its largest development is near the foot of Ulleswater, and it

Many of them have a constitution analogous to the compounds | rises into & suocession of round-top,
obtained by chemists from the compound radicals. [CompoUND

RapicALs, in ARTS AND Sc. D1v.] They are divided by chemista.into
three groups :—1, those containing only carbon and hydrogen, as oil
of turpentine; 2, those containing also oxygen, as oil of cloves; 8,
those containing sulphur, as oil of garlic. Many natural orders are
characterised by yielding volatile oils. Thus the Lamiacee, Myrtacee,
and others, embrace species all of which contain volatile oil in their
leaves, Many of the Umbcllifere yield a volatile oil in their fruita,

hills several hundred feet high,
the bedlbeinf of great thickness, No true passage is there discernible
into the overlying limestones.

The loftiest points occupied by this d t are the Vans of Caer-
marthen and n, the former 2590 and the latter 2500 feet above
the level of the sea. These hills are made up of a conglomerate com-
posed of white quartz pebbles embedded in a red matrix; and it is
this quartzose conglomerate which gives its name to the uppormont
group of the formation,
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The highest beds of the series do not however always consist of
omerates, but are more frequently composed of beds of sandstone,
and finely grained, and alternating with a few imperfeotly-
exhibited mottled marls. The lower portion ouppiniedth: escarpment
of the Cornstone in Herefordshire furnishes thick of valuable
building material, and is oocasionally qunrried for tiles. The upper
beds are for the most part less compact, and commencing as & fine
comglomerate they afterward become coarser, and alternate with bands
of red and green argillaceous marl. Fine examples of the conglomerate
beds (attaining near Abergavenny a thickness of 200 feet) may be seen
on the banks of the Wye between Ross and Monmouth, and on
the right bank of that beautiful river to the north of Tintern Abbey.

The Cornstone consistse of a number of argillaceous marly beds,
sometimes alternating with sandstone and sometimes with impure
limestone, affording by decompoaition the soil of the richest tracts of
Herefordshire nndiionmouthlhire. The lower part of this rock very
often contains y beds, some of which are extensively guarried
near Downton Hall, the stone being of a greenish colour and highly
micaceous, and usually more or less intermixed with party-coloured
marls or soft argillaceous sandstones, not 8o compaot as the rock which
incloses them. The surface of the sandstone is frequently worn into
irregular holes and patches.

But the subdivisions of the sandstones are too entirely local to allow
of any lithological character being given which can apply to more than
a very limited district. Generally speaking, the impure concretionary
limestone, which is more especially denominated Cornstone, appears
at intervals in irregular lenticular masses throughout the district, con-
tracting and expanding in the most capricious manner; sometimes
replaced by finer and more crystalline limestone, and sometimes
alternating with hard ﬂagg{ sandstones, Nearly the whole of the
central and northern of Herefordshire, and the contiguous parts
of Shropshire and Worcestershire, are occupied by this formation;
and its vast thickness is well displayed in the hills crossed by the new
road from Leominster to Hereford. In the northern portion of the
range, and near the mouth of the Towey in Caermarthenshire, the
limestones are most fully developed, becoming much thicker and also
more crystalline than in other parts.

In Sootland the uppermost beds are highly arenaceous, and often
consist of sandstone conglomerates. The intermediate calcareous band
is barren of fossils, and is of somewhat singular composition, yielding
unequally to the weather, and exhibiting a brecciated aspect. It
contains masses of chert exoeedingl{hard, and these, from the manner
in which they are incorporated with the rock, appear to have been of
contemporaneous origin. The bed is several yards in thickness, and
is very persistent, being found both in Moray and in Fife, localities
120 miles apart.

The middle group of the Old Red-Sandstone of Scotland, correspond-
ing to the Cornstone of England, is developed in Forfarshire, in
Morayshire, and in the Gray-Sandstone of Balruddery, where the lower
beds are absent. It is represented as consisting, for the most part,
of rocks of a bluish-gray colour, sometimes, as at Balruddery, resem-
bling the silurian mudstones, at others forming a hard fissile flagstone
exported as :})&ving-atone, and ocoasionally appearing in beds of
friable stratified clay, easily washoed away by the sea. The oolour
however throughout is gray, and in thisrespect differs essentially from
the Englilh contemporaneous beds, which are chiefly red and green

mar
The base of the whole system is represented by Mr. Miller as con-
sisting of an extensive and thick conglomerate rising into & lofty
mountain-chain in the county of Caithness, and attaining an elevation
of 8500 feet'ti: ':'he hill called Moxiroheim, but rs &t thickness of
arenaceous containing conglomerates of various magnitu
intervenes between these and the middle beds. aa
The Devonian Beds present a series so distinct that no relations of
mineral or mechanical condition can be traced between them and the
Old Red-Sandstones. The upper beds on which the culms of Devon-
shire repose, consist of coarse red flags and slates, sometimes alternat-
ing with or overlaid by other alates and limestones, while the lower
beds are to be ”I%ht foramong the calcareous slates of Cornwall and
South Devon. The calcareous slates are ooccasionally fossiliferous,
and are based upon an impure limestone. The Plymouth Limestone
in the south, and a group of coarse arenaceous in the north of
Devon, together with the general series of Cornish rocks, are all
included among these calcareous slates, Throughout the whole series
foesils occur, but they are very unequally distributed, being locally
abundant, although owing to the metamorphic character of many of
the beds they are sometimes much altered, and frequently obliterated.

The Old Red-Sandstone is largely developed in Ireland, and is
peculiarly interesting as presenting all those parts of the series which
are found in different parts of England.

This formation is well represented in Belgium by s series of beds
oconsisting of 1500 feet of strata. They are principally composed of
& yellowish-sandstone alternating with shale and oalcareous beds.

The Devonian or Old Red-Sandstones of Russia occupy a tract
nearly as large as the whole of the British Islands. They rest con-
formably upon low piateaux of silurian rocks, and attain a height of
from 500 to 900 feet above the gea level.

This formation is repeated with nearly the same mineral characters
sAnd organic remains in Amerioa. It is foundin both North and South

merica,

The following are the genera of the Invertebrate Fossils found in the
Devonian Group, as given by Mr. Tennant in his ‘Stratigraphical
List of British lgouils —

Amorphozoa.
Manon cribrosum, Goldf. . Scyphia turbinata, Goldf.
Zoophyta.
Amplexus tortuosus, Phil. Gorgonia ripisteria, Goldf.
Astrea, Blainv., 8 species. Hemitrypa oculata, Phil.
Aulopora conglomerata, Goldf. Mllepora gracilis, Phil,
Caunopora ramosa, Phil Millepora similis, Phil
Coscinopora placenta, Goldf. Petraia, 4 species.
gyaﬂwyhyuum, 2 species. Porites pyriformis, Ehrenb,
stiphyllum, 2 species, Stromatopora, 2 species, -
Fvavoaita, 4 speciea, Strombodes, 2 species.
Penestella, 5 species. Syringopora catenala,
Qlauconome bipinnaia, Phil,
Echinodermata,
Adelocrinus hystriz, Phil. Platycrinus, 2 species.
Cyathocrinus, 8 species. Tazocrinus macrodactylus, Phil.
Pentatrematites ovalis, Goldf.
Orustacea.
Brontes flabellifer, Goldf. Olenus punciatus, Stein.
Calymene Sternbergsi, Munst, Phacops, 3 species.
Harpes macrocephalus, Goldf.
Conchifera Dimyaria.
Corbula Hennakii, Sow. Mytilus Damnoniensis, Phil.
Cucwllea, T species. Nucula, 3 species.
Cypricardia, 2 speciea, Plewrorhyncus, 2 species,
egalodon, 2 species, Pullastra, 3 species.
Modiola, 3 species, Sanguinolaria, 3 species,
Conchifera Monomyaria.
Avicula, 9 species, Posidonomya, 2 species.
Pecten, 8 species. Prerinea, 8 speciea.
Brachiopoda.
Atrypa, 19 iea, Productus, 6 species,
Calosola mm, . glpinfer, 83 upegie-. ;
Ohonetes, 8 species. rig us, 8 apecies,
Leptena, ¥ Terebratula, 31 species.
Orthis, 16 apecies.
Acroculia sigmoidalis, Phil Natica, 2 species.
Buccinum, 4 species. Nerita, 2 speocies.
Eudmphalus, 8 species. Platyceras vetustum, Sow.
Loxonema, 8 species. Pleurotomaria, 8 species.
Macrocheilus, 3 species. Schizostoma, 2 species.
Murchisonia, 6 species, Trochus Boueii, Stein.
Murex harpula, Sow. Turbo, 8 species.
He
Bellerophon, 8 species. Poroellia Woodwardis, Sow.
Pteropoda.
Orescis dimidiatum (Orthoceras, ap. Sow.).
Nawtil
Clymenia, 7 species. ‘autilus, 2 species.
Cyrtoceras, 12 speciea, Orthoceras, 12 species,
Goniatites, 11 species.

OLEA, a genus of Plants, the type of the natural order Oleacec.
It has a 4-cleft corolla, a berry with two brittle 1-seeded cells, one of
them generally abortive. The leaves undivided. Flowers greenish,
clustered, nﬂ{Ary

0. Bwropea has lanceolate quite entire 2-coloured leaves, with

i racomes. It grows wild in rocky in Italy. It differs
from most trees, except the Sweet Bay (Laurus nobilis), some species
of Cornus, and a very few others, in yielding & fixed oil from the
pericarp ; the seed being the source of fixed oils in most planta. The
oil which is expressed from the ripe fruit immediately after being
oollected is most esteemed, and called Virgin Oil, Oleum Provinciale.
That which is most highly prized comes from Nice and Genoa. When
the oil is extracted by a stronger pressure, or by the aid of heat, or
after the olives, having been collected into heaps, have remained till
s kind of fermentation has occurred, it is the common Olive Oil, the
properties of which vary in proportion as the fermentation has been
of long or short duration. An oil of still inferior quality is obtained,
when the husk of the olive, after the former treatment, is boiled in
water. This kind is employed solely for the preparation of soap.

Virgin Oil is of & very pale-yellow or yellowish-green colour, more
limpid when fine than any other fixed oil; inodorous when fresh,
but emitting a very peculiar odour when old ; taste purely oily but
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by age becoming slightly rancid. Common olive-oil is of a deep-

greenish or brownish-yellow coloir, and an odour and taste more or

less subrancid. 1Its specific gravity is greater than the other. The

:imripe fruit of the olive is preserved in brine, and eaten frequently at
essert.

The olive flourishes only in warm and comparatively dry parta of
the world, as the south of France and Spain, in Italy, Sicily, Syria,
and the north of Africa. Humboldt has stated that “the olive
flourishes between 36° and 44° N. lat.; wherever the mean annual
temperature is from 62'6° to 58'1°, where the mean temperature of
the coldest month is not below from 41° to 42:8°, and that of the
whole summer from 71'6° to 73-4°” Great cold is injurious to it, as
that of 1709 was to the olive-trees of France; and as M. Bové states
that the olive thrives in Egypt, and Delile that it contributes to the
riches of the Fayoum, which is nearly in the latitude of Cairo, it is
evident that it is capeble of Yearing a greater degree of heat, as is
probable indeed from its being a native of Asia, having been cultivated
in early times in Syria and Palestine by the ancient Hebrews, and
koown to them by the name of Zait, and to the Arabs by that of
Zaitoon. It ipeaid to have been introduced by the Phocmans into
Marseille.

OLEACEZ, Oliveworts, a natural order of Monopetalous Exogenous
Plants, with a superior 2-celled ovary, a subvalvate corolla, two sta-
mens, and a fruit with pendulous albuminous seeds. In the artificial
collocations of natural orders to be found in books, these plants are
usually stationed next Jasminacee, with which they have been even
combined. It is however probable that they have really as much
affinity with some of the monopetalous dicarpous orders. Lindley, in
his ¢ Vegetable Kingdom,’ arranges them in the Solanal Alliance, and
gives their further affinities as with Adceracee, Jasminacee, and
Solanacee.

The species of the order best known in this country are, the Olive,
or Olea Europea [OLEA]; the Lilac, or Syringa vulgaris; the Evergreen
Phillyrea of many forms ; the Privet, or Ligustrum ; and the Fringe-
Tree, or Chionanthus; all corresponding in habit and in sensible
properties, which latter are very generally bitter and febrifugal. The
bark of the Olive has been extensively used by the French instead of
Cinchone, and the young fruits of the Common Lilac form an infusion
scarcely inferior to gentian,

.
(

Olive (Olea Buropama).

1, a flower; 2, an ovary divided vertically; 3, a ripe fruit cut in half; 4, a
stone divided longitudinally,

The most anomalous genus of the order is the Ash, which, in its
most genuine form, has no petals, and in the division called Ornus has
the petals present, but separate to the base. It is however, in all essen-
tial circumstances, the same in structure as the more regular genera;
and ita relation to the order has been ingeniously proved by the fact
that the Olive and the Lilac will both live when grafted upon it. It
is from the Ornus, or Flowering-Ash, that the bittersweet purgative
called manna is secreted. [FRAXINUS.]

The order has 24 genera and 130 species.

OLEANDER. [Nzrrom.]

OLEGON SPAR, a Mineral oonsisting of Carbonate of Iron and
Mauganese. Its primary form is an obtuse rhomboid. Clea: on
the faces of the primary. Its colour is yellow, reddish-brown.

NAT, HIST. DIV, VOL. IV,

vitreous, Hardneas 4:0. Specific gravity 3:745. It is found at Ehren-
friedensdorf. Its analysis by Magnus gives—

Carbonate of Iron e e e 5999
Carbonate of Manganese . . . ., . 4066
—100'65

OLEIN. [Aprrosk Tmsve; Far]

OLIBANUM. [BoswEeLLIA.]

OLIGISTE. (Imow.]

OLIGOCLASE, a Mineral occurring crystallised. Its primary form
is an oblique rhombic prism. Colour white, yellowish, and greenish-
white. Fracture conchoidal, uneven. Hardness 6'0. Transparent,
sub-translucent. Specific gravity 264 to 2:67. It is found at Dan-
vikazoll near Stockholm, Arendal in Norway, &c. Its analysis by
Berzelius gives—

Silica . . .+« e . . 6870
Alumins . . . . . . . . 2395
Lime . . . . . . . . B'Og
Magnesia . . . . . . .+ 06
Soda . P - D 0 |
Potash . e« e s+ . .. 12
Peroxide of Iron . . . . . . 050
-—100"16

OLI’GODON (Boié), a genus of Snakes.

OLIVA. [VOLUTIDR.

OLIVE-OIL. [OLEA.

OLIVE-TREE. (OLEA.]

OLIVELLA, Mr. Swainson’s name for a genus, or rather a sub-genus,
separated by him from Oliva ; and characterised as having two plaits
on the columella.

OLIVENITE. [CorPERr.]

OLIVINE. [CBRYSOLITE.]

L ——

, & generic name, pro or M supinum.

OMALISUS. [LaMeYRIDZ.] P s

OMENTUM is a broad band of membrane connecting two or more
of the abdominal viscera. The chief of these membranes is the great
omentum, or caul, which forms a large fold connecting the stomach
with the transverse arch of the colon; others of less size and import-
ance connect the stomach and liver, and the stomach and spleen.
The great omentum always contains some fat surrounding its blood-
vessels, 8o that it looks like a network of fatty tissue, and it is one of
the chief seats of the accumulation of fat in corpulent persons, in
whom it contributes largely to the peculiar prominence of the
abdomen.

OMMASTREPHES, a genus of Cuttle-Fishes belonging to the family
Teuthide, Body fleshy, firm, cylindrical, elongated, flanked near its

terior extremity by two triangular fina, Locomotive apparatus
g:med of “conical perpendicular pits, each communicating by s
narrowed groove with a small horizontal pit, surrounded by a promi-
nent margin, the whole describing a rather prominent triangle, placed
at the base of the locomotive tube; and, besides, of a tubercle pro-
lon into its upper part into a decreasing nose-shaped crest; and
lastly, of little horizontal inferior crests placed on the inner margin
of the body.” Egyes very large, opening widely exteriorly, and
provided with a sinus ; arms 10, like those of Loligo ; pen
corneous, flexible, elongated, as long as the body, terminating at its
lower extremity in a hollow simple cup.

The Cuttle-Fishes of this genus closely resemble those belonging to
Loligo. Besides the character just given, they may generally be
distinguished by the short rhomboidal termination of the body, formed
by the fins, combined with the hinder extremit{.

The species are mostly pelagic, and some of them are gregarious.
They seem to be distributed all over the world. They are called

Flying Squids by fishermen. (Forbes and Hanley.)
'he following species have been taken on the British coasts :—
O. sagittatus (Sepia Loligo, Linnmus), with an elongated body ;

peduncles of tentacular arms without suckers; extremities of their
clubs covered with tlosely-set rows of numerous minute suckers.
This species is very rare on the British coast, but Mesars. Forbes and
Hanley record two instances of its recent capture, M, D'Orbignz’
regards the ZLoligo Piscatorum, L. Harpago, L. sllecebrosa, and
Cosndetii as founded on this species.

0. todarus (Loligo sagittata, Lam.), Delle Chiaje. It has an elon-
gated body, and the peduncles of the tentacula provided with suckers
throughout their length, This 8quid is often called in British cata-
logues Loligo sagittata. It is freq:enﬂy found on the coasts of Great
Britain. It has been made the subject of an elaborate memoir on the
anatomy of its nervous system b{od r. Albany Hancock.

0. Bblana (Ball), has a short ; suckers oonfined to the clubs
of the tentacles, minute, and 4-ranked at their extremities. It has
been found in Dublin Bay, and was first described by Dr. R. Ball of

Dublin.
g?orbel and Hanley, History of British Molusca).
MPHALEA, a genus of Plants belonging to the natural order

Euphorbiacee. The seeds of one of the species are said to be eatable

when the embryo is but if this is not done, they are too

cathartio for food. On the authority of Mr, W, M‘Leay, Dr. Lindley
e




es ONAGER.

ONDATRA. 8

says this nut is most delicious and wholesome, and that it is known
by the name of Cob-Nut or Hog-Nut in Jamaica. Other euphorbiaceous
seeds have the same properties.

0. triandra is a Guyana plant with a white juice, which turns black
on drying, and is then used as ink.

indley, Vegetable Kingdom.)
NAG EQuma.

ONAGGA. UIDA.

ONAGRA. [(ENoOTHERA.]

ONAGRA , Onagrads, a natural order of Polypetalous Exo-
genous Plants, which, in their more complete condition, are certainly
known by their inferior ovary, and by all the parts of the flower
being four, or a constant multiple of that number. Thus in the plant
now figured (Jussiea grandiflora) there are four sepals, four petals,
twice four stamens, four stigmas, four cells to the ovary, and the
fruit when ripe bursts into four valves. The species characterised by
this peculiarity are chiefly herbaceous plants, inhabiting the more
temperate parts of the world, and have white, yellow, or red flowers,
such, for example, as the great genus of (Eno or Evening
Primroses, and the Epilobiums, which are so common as wild planta.
It is only in the Puchsia, which has a succulent fruit, and forms an
approach to Myrtacee, that a woody structure is met with. [Fucas1A.]

Jussiaa grandifiora.

1, o fruit nearly ripe, and surmounted by its four sepals; 3, a transverse sec-
tion of the same, to show the four ocells.

But although genuine Onagracee are thus plainly limited, botanists
admit into the order other plants which do not the ¢l

roper to the order, and which are regarded as imperfect states of it.
g‘hm Hippuris, which has only one stamen, no petals, and a 1-celled
ovary, is regarded as a case of degradation from the Onagraceous
type; and Lopezia, with only one perfect stamen, one imperfect stamen,
and two petals, is considered another but less degraded condition of
the order. [HALORAGACEE.]

A large proportion of Onagraceous plants are ornamental, and
consist of common garden flowers, especially the species Enothera,
Godetia, Bpilobium, and Fuchsia ; but they possess no useful qualities.
[CircZA ; (ENOTHERA ; EPILOBIUM.]

The order contains 28 genera and 450 species.

ONCI’'DIUM is a very large genus of tropical and subtropical
Orchidacee, found in the western hemisphere, where the species are
common, especially in Mexico and some of the West Indian islands,
Brazil, and Peru. They have usually yellow flowers spotted with a
rich reddish-brown; sometimes the blossoms are purple, and more
rarely white. They belong to the Vaudeous section of their order
[Oacnmwu], and are known by their labellum being broad, more or
ess lobed, distinct from the column, and furnished at the base with a
tuberculated disc, which usually ta some grotesque appearance.
Their sepals and petals are spreading, their column has a membranous
ear on each side, and they have two pollen masses attached to a long
caudicula. The most remarkable species is the Butterfly-Plant, so
called in consequence of the supposed resemblance of its flowers to
some insect upon the wing. This is found in Trinidad, growing on
the branches of trees, and bears a long, jointed, compressed, spotted
scape, from the apex of which swings lightly a large yellow and brown
flower, whose lsg:llum is compared to the body of an insect, the
column to its head, a pair of processes arising from the column to
short antenns, and the long narrow sepals and petals to legs. It is
now common in hot-houses.

N

|
2l
Butterfly-Plant (Oncidium Papilio).

ONDATRA (Lacépdde), a genus of Mammalian Animals belonging
to the family Castoride. Ondathra is the native name of the Musquash,
which has been adopted as its generic designation. The only species
of this genus is the Musquash of America. Of this animal Sir John
Richardson gives the following synonyms : —

Rat-Musqué of Theodat; Castor Zibethicus of Linnwus;
L’Ondatra of Buffon ; Musk-Rat of Lawson ; Musk-Beaver of Pennant;
Mus Zibethicus of Linnmus and Gmelin; Fiber Zibethicus of Sabine
and Harlan; Musk-Rat of Godman; Musquash, Watsuss, or Wachusk,
also Peesquaw-Tupeyew (the animal that sits on tho ice in a round
form), of the Cree Indians.

In a tract which has for its title, ¢ A Perfect Description of Virginia,
1649, we find among the “ Beasts great and small . . . a Muske-Rat, 80
called for his great sweetnease and shape.”

3$—s8

— g.‘ —
Dental Formula :—Incisors, 3 Molars, 16.

Teeth of Musquash. F. Cuvier.

The head is short. Body thick and rather flat; legs very short
hind feet large, not webbed. Dark umber-brown above; sides, ante-
rior part of belly, middle of breast, lateral gut of neck and cheeks,
shining yellowish-brown ; chin, throat, sides of the chest, and posterior
part of the abdomen, ashgray ; tail compressed, convex on the sides,
with its acute edges in a vertical plane, covered with a thin sleek coat
of short hairs, which allow a number of small roundish scales, well
separated from each other, and which as well as the hair are dusky-
brown, to appear through them; acute margins of the tail (which is
rather thicker in the middle than at the root, and tapers gradually
from its middle to its extremity, which is not acute) covered with &
closs line of longer hairs dark-brown on the upper edge and soiled
white on the under one. Length of head and body 14 inches; of the
tail, 8 inches 6 lines.

The fur, which much resemblos that of the beaver, but is shorter
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resists the water during the life of the animal, but is easily wetted
immediately after duﬂ;‘.

Musquash (Castor Zidethicus).

Charlevoix states that the Musk-Rat takes the field in March, at
wohich time its food consists of bits of wood, which it peels before it
eats them. After the dissolving of the snows he says that it lives
upon the roots of nettles, and afterwards on the stalks and leaves of
that plant. In summer it feeds on strawberries, &c., to which succeed
the autumnal fruits. During this time he states that the male and
female are rarely seen asunder. According to the same author they
separate in winter, when each takes up its lodgings apart in some
hole or in the hollow of a tree, without any provision ; and the Indians
declared that not the least morsel of anything is eaten by them whilst
the cold oontinues. “ They likewise,” adds Charlevoix,  build cabins
nearly in the form of those of the beavers, but far from being so well
executed. As to their place of abode, it is always by the water-side,
so that they have no need to build causeways. . . . The flesh is
tolerably good eating, except in the time of rut, at which season it is
impossible to cure it of a relish of musk, which is far from being as
agreeable to the taste as it is to the scent.”

The habitations of the Musquashes, and the mode of hunting them,
are thus described by Sir John Richardson :—* In the autumn, before
the shallow lakes and swamps freeze over, the Musquash builds its
house of mud, giving it a conical form, and a sufficient base to raise
the chamber above the water. The chosen spot is generally amongst
long grass, which is incorporated with the walls of the house, from
the mud being deposited amongst it; but the animal does not appear
to make any kind of composition or mortar by tempering the mud and
grass er. There is however a dry bed of grass deposited in the
chamber. The entrance is under water. When ice forms over the
surface of the swamp the Musquash makes breathing holes through it,
and protects them from the frost by a covering of mud. In severe
winters however these holes freeze up in spite of their coverings, and
many of the animals die. It is to be remarked that the small
lakes selected by the Musquash for its residence are never so firmly
frozen nor covered with such thick ice as deeper and clearer water.
The Indians kill these animals by spearing them through the walls of
their houses, making their ugproac with great caution, for the Mus-
quashes take to the water when alarmed by a sound on the ice. An
experienced hunter is so well acquainted with the direction of the
chamber and the position in which its inmates lie, that he can transfix
four or five at a time. As soon as, from the motion of the spear, it
is evident that the animal is struck, the house is broken down, and it
is taken out. The principal seasons for taking the Musquash are—
the autumn before the snow falls, and the spring after it has dm&
peared, but while the ice is still entire. In the winter time the dep!
of snow prevents the houses and breathing-holes from being seen.
One of the first operations of thé™hunter is to stop all the holes with
the exception of one, at which he stations himself to s the animals
that have escaped being struck in their houses, and come hither to
breathe. In the summer the Musquash burruws in the banks of the
lakes, making branched canals many gxda in extent, and forming its
nest in a chamber at the extremity, in which the young are brought
forth. When its house is attacked in the autumn it retreats to these

but in the spring they are frozen up. The Musquash is a
watchful but not a very shy animal. It will come very near to a boat
or canoe, but dives instantly on perceiving the flash of a gun. It
may be frequently seen sitting on the shores of small muddy islands
in a rounded form, and not easily to be distinguished from a piece of
earth, until on the approach of danger it suddenly plunges into the
water. In the act of diving, when surprised, it gives a smart blow to
the water with its tail.”

d:l;rﬁ John Richardson records three varieties besides that above

1. The Black Musquash, rare.

2. The Pied Musquash, with dark blackish-brown patches on a
white ground.

3. The White Musquash (Fider Zibethicus-aldus, Sabine). This
albino is not unfrequent.

According to Hearne, the Musquash is easily tamed, soon becomes
attached, and is cleanly and playful

The fur is used in hat-making, and upwards of one million of skins
are imported into this country every year.

ONION. [Arnron.]

ONISCIA. [ENTOMOSTOMATA.]

ONISCODA. [Isoropa.]

ONOBRY'CHIS (oo ¥ gussh

8 (from Yvos, an ass, and Bpixw, to the teeth), a
genus of Plants belonging to the natural order Leguminose. It hl.)l [
calyx with § nearly equal subulate teeth; the keel obliquely trun-
cate, longer than the wings; the pod 1-celled, compressed, indehiscent,
l-seeded, upper suture straight, lower curved, toothed, winged or
crested. The species of this genus are natives of Europe or Asia,
with unequally pinnate leaves, and axillary elongated pedicles baving
pikes of flowers red or white at their tops.” The most common, as
well as only British species is 0. sativa, Common Sainfoin. [SaN¥orN,
in ARTs AND So. D1v.] About forty other species have been described,
but none of them possess useful properties. Many are showy planta
when in bloom, and are adapted for flower-borders or rockwork. They
may be %rogng:bed by seeds. (Babington, Manual of British Boiany.)

O’NONIS (from 8vos, an ass, and Smu, to delight, some of
species being said to be grateful to asses), a genus of Plants belongi
to the natural order Leguminose. It has a 5-cleft campanulate oslynxg,
narrow segments, the lower ones longer. The keel is beaked, the style
filiform and ascending, the stigma terminal and subcapitate.

O. arvensis, Trailing Rest-Harrow, has a procumbent uniformly hairy
stem, axillary stalked solitary flowers, broadly oblong leaflets, ovate
pods shorter than the calyx. It is usually without spines. The stems
root at their base, and the seeds are tubercular and scabrous.

O. antiquorum has an erect or ascending stem, bigariously hairy;
axillary solitary stalked flowers, oblong leaflets, and ovate erect pods
longer than the calyx. It is doubted by many botanists as to this
being the true O. antiquorum. Koch and Reichenbach both describe
quite a different plant, with smooth seeds.

O. reclinata has a viscid Eubeecent stem, axi flowers with one-
flowered pedicels shorter than the leaf-flower, a pod without bracts,
the corolla about equal to the calyx, obovate cuneate leaflets serrated
at the lip, ovate s:i]smles, and cylindrical reflexed pods. It is found in
sandy places in Galloway and the Channel Isles, and in the south of
France by the sea coast.

There are 107 species of this genus described, but none of them are
used in medicine or the arts. They are chiefly natives of Europe ; about
twelve species are found in Africa, and a few on the coast of Asia.

(Babington, Manual of British Botany.)

ONOPORDUM, a genus of Plants belonging to the natural order
Compositee. It has a honeycombed receptacle, a 4-ribbed fruit, and an
imbricated involucre, with simple spinous pointed scales.

0. Acanthium, Cotton-Thistle, an erect many-headed stem,
elliptic oblong leaves, woolly on both sides; serrate, spinous, and
decurrent; the outer involucral scales lanceolate, subulate, recurved,
and spreading. The stem is from 4 to 6 feet high; woolly, with
broad spinous wings; the involucre nearly globose, large, and somewhat
ocottony ; the scales fringed with spinous teeth ; the florets are purple.
This plant is found on waste ground in Great Britain and Spain.
Another name for the same species is Wild Artichoke, or Alcachofa
of the Spaniards, on account of the fleshy receptacle being once culti-
vated as an esculent vegetable. The expressed juice of tiis plant is
said by Eller to be a serviceable application to cancer of the breast,
and to cleanse foul ulcers; and a decoction of the root, which is
astringent, has been used to restrain discharges from the mucous
membranes. The seeds are oleiferous ; and M. Durand reports, as the
result of .:;ﬂerimenu, that 221bs. of onopordum heads will yield
{.’2 lll:s. of , from which 8 1bs. of oil fit for burning may be extracted

Y heat.

bington, Manual of Britisk Botany; Burnett, Outlines of Botany.)
NOSMA (from &vos, an ass, and Souf), smell ; grateful to the ass),
a genus of Plants belonging to the natural order Boraginace®. It has a
5- calyx, a tubularly campanulate corolla, and a naked throat.
The anthers are sagittate, and connected together by the bases of the
lobes. The nuts are ovate, strong, and fixed to the bottom of the calyx,
unperforated at the base. The species are small scabrous canescent
plants, with crowded lanceolate or linear leaves, and terminal racemes

of large yellow secund and usually dmopinf flowers.

0. Bmodi has lanceolate triple-nerved leaves, less h beneath,
terminal solitary racemes, linear bracts, not half 8o long as the flowers;
the calyx is 5-cornered with ovate segments, a ventricose 5-keeled
corolla contracted towards the mouth, and the anthers longer than
the filaments. It is a native of Napmil; han, where it is

T

in Gosaingst
called by the natives Maharanga. root is branched, of a dark
purple colour, and is used in dyeing.




” _ONYGENA.

OOLITE. [ ]

O. echinatum is & hispid plant, covered with white pungent hairs.
It has terminal racemes and pedicellate flowers. The corolla is yellow,
» little longer than the calyx, tubularly campanulate with reflexed
m‘b. o 8 e

0. tinctorium is & native of Tauris, in the vicinity of the Bosporus.
The root is simple, blackish, and covered with a red pigment, which
staine paper a violet colour. . .

All the species of this genus, which exceed thirty in number, are
extremely handsome when in blossom, but are not valuable on account
of any peculiar properties. Most of them are natives of rocks and
sandy pm in Europe and Asia, and answer well to grow in rock-
work or wall tops. They are short-lived, and apt to rot. They do well
however in pots among other alpine planta,

(Don, Dichlamydeous Plants.)

ONYGENA, a genus of Fungi found on horny substances.

ONYX. [AcaTk]

OOLITE, the characteristic rock of one of the great systems of
nooondary strata. [GEoL0GY.] One of the purest examples of Oolite
is the fine yellow ne of Ketton in Northamptonshire, which is
wholly composed of round grains of concretionary structure, adherent
by their contiguous surfaces, so as to form a stone easily wrought
with the chisel, and of a durable quality. The Bath free-stone is
another example, where the grains (often hollow) are connected by
inte: celeareous matter; the Portland stone resembles the
former, but contains disseminated or ated silex; and not to
extend the catalogue, much of the Lincolnehire freestone is Oolite, of
which the round grains are firmly compacted in a general basis of
crystallised carbonate of lime. The resemblance of the grains to
small ova, or the roe of fishes, has given ongn to the English term
Oolite (from the Greek &y, an egg), and the German Rogenstein,
or roestone.

Limestones possessing the oolitic character occur in different parts
of the series of strata, but nowhere very abundantly except between
the lias and the greensands. 8§, ens may be found in the moun-
tain-limestone at C%;:ton, Kirkby Lonadale, &c., and in the magnesian
limestone of Yorkshire and Derbyshire; and in this latter case the
grains, large and distinct, show obviously the concentric lamination
which belongs to certain oolites called Pisolites, and which may be
detected in nearly all with the aid of the microscope.

At one time it was supposed that the little round masses which are
80 ristic of this formation were portions of limestone which
bhad gathered round various forme of minute fossil animals, It was
suggested that these organisms were probably Foraminifera. Recent

microscopic investigations have however shown that these little round | part

bodies are tgm‘ely inorganic, and that they are formed in the same
manner as ) o larger nodules of the magnesian limestone, [MAGNESIAN
'ONE.

The oolitic deposits are divided naturally in England into three
aru, the Upper Oolite resting on the Kimmeridge Clay, the Middle

lite representing the Oxford Clay covered by the Coral Rag, while
the Lower Oolite is more varied, being composed of numerous bands
of clay, sand, and limestone,

The Upper Oolites, called on the continent the Portlandian Group,
are, 8o far as the British Islands are conoerned, almost entirely con-
fined in their development to the south of England, only that stratum
of clay which usually forms the base of the group being exhibited in
Yorkshire, in the n{! of Pickering,

The group of strata containing the Portland stone, and exhibited in
Portland Island, includes several layers of coarse earthy limestone,
which rest on a bed of siliceous sand, mixed with green particles.
This is called the Portland Sand, and sometimes attains & thickness of
as much as 80 feet in the west of the island, and forms a complete
passage into the underlying clay.

Above the coarse limestones of the lower part, which usually con-
sist of alternate hard and soft layers to a thickness of 50 or 60 feet,
there are three beds of serviceable stone, interstratified with clayey or
siliceous banda, Foesils occur in all these strata; but they are rare
in those beds of the stone which are worked to advantage for econo-
mical 'znrpotea.

In the upper part of the Portland series there occurs a very inter
esting bed, about a foot in thickness, of a dark-brown substanoce,
containing much earhth;{ lignite. This bed, called the Dirt-Bed, seems
to be made up of b loam, which at some distant period nourished
the roots of trees, fragments of whose stems are now found fossilised
around it. Wherever the dirt-bed is laid open to extract the sub-
jacent building-stone these remains of trees oocur, and they are placed
;.t uich distances from one another as trees growing in a modern

fores

1t results from the circumstances of this deposit, that the surface of
the Portland stone, at the termination of the Oolitic period, must have
been for some time dry land, and covered with a forest ; and we have
a kind of measure even of the duration of this period in the thick-
neas of the dirt-bed, which has accumulated more than a foot of black
earth, loaded with the wreck of its former vegetation. * The regular
and uniform preservation also of this thin bed over a distance of so
many miles, shows that the change from dry land to the state of a
fresh-water lake or metuary (which the nature of the overlying rock
proves to have succeeded the period of dry land) was not accompanied

by any violent denudation or rush of water, since the loose earth,
together with the trees which lay prostrate on its surface, must
inevitably have been swept away had any such violent catastrophe
then taken place.”

The Kimmeridge Clay is of s blue, alaty, or grayish-yellow colour.
It frequently contains a considerable quantity of selenite, or :;ﬂhllued
sulphate of lime, It usually effervesces with acids, and bits in
tolerable abundance both vegetable and animal impressions, although
ita fossils are rarely in such good condition as to be preservable in a
collection. It is a bed of great thickness; horizontal, or nearly so, in
its etratification; extremely persistent in its peculiar mineral and
fossil characters, but not very extensively developed either in England
or on the continent. The name, Kimmeridge Clay, has been applied
to it because it is well exhibited at Kimmeridge Bay, and near the
village bearing the same name in the Iale of Purbeck. i

At this spot there are also found, alternating with the clay, certain
beds of highly bituminous shale, occasionally used for fuel, and locally
known as the Kimmeridge Coal. There are many beds of lignite
found in the Oolites, but these are perhaps the most remarkable, next
to those of the lowocst Oolitic deposits of Yorkshire and North
America,

Among the foreign rocks of this part of the oolitic period are—
1st, the Calcaire de Blangy, on the coast of Normandy; 2nd, the
upper beds of the Jura, in Switzerland; and 3rd, the Solenhofen beda.

On the banks of the Donetz, in southern Russia, there are beds of
Oolitic Limestone of light-yellow colour, which appear to belong to
this division of the secondary series.

The Middle Ooliles consist for the most part of & thick bed of
clay, called the Oxford Clay, widely expanded throughout England,
and met with also in the same form on the Continent, and & series of
overlying limestones, chiefly remarkable for the abundant remains of
ooral found in them.

The upper beds of the Middle Oolitic Series are partly calcareous
and partly sandy, the former oonsisting chiefly of & very interesting
group of corals known under the name of Coral-Rag, and the latter,
the sandy beds, or calcareous grits, often more or less intermixed
with calcareous matter, and containing thin lamine of clay sometimes
passing into irregular bands of hard and tough marly rock. This
calcareous matter seems entirely due to the presence of crushed and
decomposed organic remains.

It is chiefly in Wiltshire, near the towns of Calne and Steeple
Ashton, and in the surrounding neighbourhood, that the corals of the
Coral-Rag are found in greater abundance and perfection; and this
of our island, at the time of the deposit, has clearly existed in
the condition of a coral island in an open sea. The thickness of the
bed is about 40 feet ; large portions of it are frequently made up of
the remains of a single species, and an y calcareous ne,
sometimes used as a building-stone, and full of fragments of shells,
reats immediately upon it, and is surmounted by a fine-grained ferra-
ginous sandstone, slightly oolitic in structure, and containing a few
fossils, marking the close of the Middle Oolitic period.

In the north of England the contemporaneous bed is a calcareous
deposit, also containing corals, but (as at Malton, in Yorkshire)
including a considerable proportion of the fossil remains of shells,
both bivalves and univalves, The bed never loses its coralline

y and may perhaps represent an imperfect coral reef, once
extending from the south-west of Eungland to what is now the right
bank of the Humber.

The Ozford Clay i8 a very important member of the oolitic eeries,
attaining a thickness of not less than 500 feet, and spreading over a
great part of England—more especially occupying the fen-districts in
the counties of Cambridge and Lincoln, which appear to be partly
caused by the union of this bed with the Kimmeridge Clay, producing
a wide expanse of flat and undrained country. The same deposits are
well seen at Weymouth ; and they cover an important part of the
East Riding of Yorkshire. The stratification throughout is nearly
horizontal and undisturbed, being conformable with that of the
formations immediately above and below it.

The appearance of the Oxford Clay is that of a stiff pale-blus

i us bed, containing a large proportion of calcareous matier,
and & more or less abundant mixture of iron pyrites. Numerous
organic remains are found in it, which are sometimes preserved in the
clay itself, but more frequently #arm a nucleus, about which iron
pyrites have aggregated. Those preserved in the clay have been
generally found in a very rotten condition,

The Oolites admit of conaiderable subdivision in the British
Islands, but the details seem to be rather of local than general
interest; and though partially extendiog to Normandy, are by no
means universal in other parts of Europe. [GEoLoaY.]

1. The Cornbrash (the uppermost bed) consists of a variable thickness
of clays and sandstones, which ultimately pass into a thin rubbly
stone, Iaouila and occasionally lline.

2. The Forest Marble, which conasists of carbonate of lime.

8. The Great Oolite, consisting of & variable series of coarse shelly
hn;e-?: “ﬁndf rd Clay, consisting palegreenish hmlﬁ
. 4, The 0! Y, i of a i y, containi
a small proportion of calcarcous matter and inoclosing thin slabe

tough brownish limestone.,
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5. The Great Oolite is separated from the next bed, containing
amongst them the clay used in the manufacture of cloth under the
name of Fuller's Earth, and also a thin calcareous flag-stone known
as the Stonesfield Slate. The latter is remarkable for containing the
remains of Marsupiate Animals. [MARSUPIATA.] :

6. The Inferior Oolite is the last of the series of oolitic limestones.
It is employed to a great extent as a building material. Its represen-
tative in France is the Caen Limestone.

The oolitic system embraces also the formation called Lias. In
England it consists of a series of strata in which an argillaceous
character predominates throughout ; it also contains limestone mixed
with clay. It seems to form four principal members, which are thus
described by Professor Ansted.

“The Upper Lias, or Alum-Shale, is best seen at Whitby, and on
the Yorkshire coast, and it attains there a considerable thickness. It
consists of three distinct parts: the lower division including soft
shales, extremely fossiliferous, which are separated from the upper-
most series, also composed of inooherent slaty beds, by an interme-
diate stratum of hard shale, about 80 feet thlc{, containing a quantity
of the mineral called jet, and also oocasionally large fragments of the
bitumenised wood of coniferous treea. The jet itself is but a peculiar
form of carbon, and there can be little doubt that it is of organic
origin. It is in the upper shales of the lias, both on the coast of
Yorkshire and at Lyme Regis, that there have been found the most
remarkable and interesting of those fossil remains of extinct animals,
for which the formation is so celebrated. The presence of alternate

Insects and Crustaceans have been frequently found. Star-Fishes are
common in the marlstone.

* Both univalve and bivalve ahells of various kinds are characteristic
either of the whole deposit or of different beds. The Spirifer is one
of the later species of a genus represented far more abundantly in
more ancient deposits, while the Plicatula and Plagicstoma are among
the ancient representatives of more recent forms. The Pecten is an
example of a similar kind; and the Ammonite aud Belemnite are
eminently characteristio eerhdopodoul shells, infinitely abundant
during the Lias, and scarcely less so for a great Ju.rt of the oolitic
period. Above 170 species of Mollusca have been described from the
British localities only, of which as many as 70 are Ammonites.

“ Fishes’ remains are common in some parts of the Lias, and as many
as 60 species in all have been described ; of these many resemble the
shark, but none seem to have attained very gigantic proportions.
This however was not the case with the Ra})tiles, which during the
period in question, were equally remarkable for their large sise, vora-
cious habits, aud incredible abundance. Many species belonging to
natural orders of these animals long since lost, were then widely
dispersed ; and many other species existed of genera now common in
distant parts of the world. The Flying Rogﬁle [PreropAcCTYL] is &
striking instance of anomalous structure. The swimming and indeed
strictly marine monsters named Ichthyosaurus and Plesiosaurss, are
other examplea.” [IoETHYOSAURUS; PLESIOSAURUS.)

The following is & list of the Fossil Genera found in the Oolitic

bands of tolerably hard limestone and u;ft E::]nledis ‘llmnllty clm-c; Plante.

teristic of the lias in the different parts of and where it is most | Alehopteris, 2 species. P 2 species.

developed. The dark bluish-gray colour, united with the singular | 4 raucariter perayrinas, Preal. Phlebopterss, 3 species,
riband-like structure, is more particularly remarkable in the upper | Bensonia ovata, Buck. Polypodites, 2 species.

beds of the form-tioni;nd is well seen st Lyme Regis, Whitby, and | Brachyphyllum mammillare, Lindl. Polystichites Murrayana, Presl
Barrow-upon-Soar, in Leicestershire. . . | Bucklandia squamosa, Bro Peroph 4 apecies.

“The principal locality of the middle beds of the liss is the neigh- | Carpetihes, Sapenn” 5 Brte e .
bourhoocr of Cheltenham, where the marlstone of Dumbleton Hill is | Cycioperis, 2 species. Solenites, 2 spocies.
crowded with interesting organic remains, It is made up of alternat- | Dicryophyllum rugosum, Lindl. Sphereda paradoza, Lindl.
ing layers of coloured olays and sands, which are oocasionally | Fouisetites, 2 species. Sphamopleris, 6 species.
calcareous, and of beds of impure limestone. Lilia lanceolata, Buckm. Spherococcites, 2 species.

“ This part of the series is also represented in the north of England, | Zycopodites, 2 species. Stricklandia acuminata, Buckm.
where it Eu an a thickness of about 130 feet, and consists of %;m 2 species. Strobilites elongata, Lindl.
sandy shales, of which the upper portions are distinguished by the | Neuropteris recentior, LindL Teniopteris, 8 species.
presence of several bands of argillaceous irony nodules. Otoperis, 2 species. Thuytes, 4 species.

“ Lower Lias Shale.—The great mass of the lower division of the | pgchypteris, 2 species. Tympanophora, 2 species.
Lias is found in the middle of England, and consists of thick beds of | Pecopteris, 11 species. Zamites, 6 species.
dark coloured and finely laminated shale, in which are calcareous 4 .
bands and ooncretions. These form the base of the series, and , morphosoa.
graduate downwards into a whitish sandstone, belonging to the upper- Spongia, 7 species.
iorent. g in the south of Fngland; asd st Lyme Regis marls of Zoophyta.
different in the south of Eng ; and at Lyme marls o .

a light-bluish colour represent the upper beds of the New Red-Sand- :'l;do ld%?g;;x. ﬁm 2 M“I

stone and pass into the Lias Limestone by a succession ‘of dark slaty Agaricia Goldt, T '““ m“f' aum" & Bq’lq ueira, L Bronn,
marls, which are overlaid by a number of gray calcareous and Af‘ rea, 5 ’: b wi"“"“. . ndron dog“‘“'w"' Goldf.
these again by other slaty marls of the npm series. The Marlstone ’u? 2 species. ”Lm“d‘ T T
alz:d U;;zer Lu;deumnot present in this part of the deposit in Ca"' yoph clovat ¢‘,”Gmol e s md“d' Toina s"’"“‘“’. i, Goldr
their ordinary form. . . A . merings

“The lowest portion of the Liassic Syatem occasionally consists of a 0"?"""""22 ’P:‘;‘:' ‘”?m : Species,
very thin bed, in some places entirely made up of the fragments of Da."m“" 3"'” fen. o m‘“‘”"."".m Lam.
foasil bodies (chiefly the remains of fish), but sometimes passing into E;““Mm”."'“' i p‘:,c I mau ebellaria ramosisnima, Lamx.
a white micaceous sandstone, still recognisable as the same bed. Funai ites Turd s‘nolgwdu' ala, I‘um
This bed was first observed underlying & small patoh of Lias, near the | “4"9*4 orbulites, Lamx. spar,
town of Aust (situated on the left of the Severn, nearly opposite Echinodermata. [ECHINODERMATA.]
theDmouth of the ‘:Vye) ’th but it has sfix;;:g bﬁ;‘; r:‘o; i “:h Alx‘:nquth, . Annelida.
in Devonshire, and in other parts o er north, having a . . .
total rauge of upwards of 100 milea, T is rarely more than 2 or %ﬂr’“‘l‘% v species. Vermicularia, 5 speciea
8 inches in thickness, but invariably oocupies the same geological | "erm¥id sulcata, Sow. irripedi
position, and is for the most part so exclusively composed of organio . . Cirripedia.
remains, that a long period must have been required for its formation. | Pollicipes, 8 species,

In some parts of the country, and especially in Gloucestershire and Insecta. [Insmora.)
Worcestershire, the passage of the Lias into the underlying beds of

New Red-Sandstone is marked by the presence of edweoy:ﬁmtogu, Crustacea.

called Lower Lias Limestones; and these usually alternate with | Astacus, 4 species.

lsmimtodf-hLall::, the whole in that case forming together the lowest Conchifera Monomyaria,
deposits of Li onom,

On the Continent the Lias is frequently found, and the upper beds | Amphidesma, 8 species. Lutraria, 5 species.
resemble those developed in England ; the middle however are usually | Anatina undulata, Sow. sp. tianassa, 4 species. .
more calcareous, and the lower more sandy, and these latter some- | Arca, 9 species. actromya Cardioides, Phil. sp.
times, as in Belgium, pass insensibly into the upper New Red-Sandstone, | Astarte, 16 species. Modiola, 17 species.

The town of Luxemburg is built upon a hard sandatone of this kind, | Cardinia, 12 species. Mya, 3 species.

and these beds pass into the rock called Arkose, a peculiar and often C'ard.wm, 12 species. Myo'coucha crasa, Sow.
metalliferous metamorphosed deposit, oocurring where the Lias sands | Corbis, 3 species. Mytilus, 4 speciea,
come in contact with crystalline rocks. Fossils have been found in | Corbula, 4 species. Nucwla, 11 species.
South Amerios, and also in Northern Indis, attributed to the period 14 species. Opts, 2 species.

we are now considering. i solida, Lyoett, Panopeea, 8 species.

“The Liss is a formation exoeedingly rich in fossils; and amongst | Cytherea, 2 species. Pectunculus, 2 species.
them are representatives of all the principal natural groups. Corals tortwosa, Sow. Pholadomya, 19 species.
however are exceedingly rare, and of small size. Encrinites are | Gresiya Anglica, Ag. P{wlac, 2 species.
numerous and abundant, especially the Pentacrinite, which attached | Hippopodium ponderosum, Sow. Pinna, 8 species.
itaelf to floating wood. Radiated animals of other kinds characterise | Jsocardia, 11 speciea Poammobia levigata,
parts of the deposits, aud of these the .Diadema is an example. | Zucing, 4 species. Pullastra (1), 4 speciea,
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Conchifera Monomyaria.
Sphara Madridi (Cardium), Axch. Thracia depressa, Sow. sp.

Sanguinolaria, 8 species. Trigonia, 13 species,
Tellina ampliata, Phil. Unio distortus, Bean.
is varicosa, { Venus), Sow. Vewus Nucwlaformis, Roemer.

Monomyaria.
Anomia, 2 species. Monotis decussata, Munat.
Avicula, 16 species. Ostrea, 19 species.
Crenatula, 2 species. Pecten, 31 species.
Gervillia, 10 species, Perna, 2 species.
Gryphea, 14 species. Plagiostoma, 16 species.
Inoceramus, 8 species. Plicatula, 3 species.
Lima, 6 species, Spondylus comptus, Goldf.
Limea duplicata, Goldf

Brachiopoda.
Crania antiguior, Jelly. Spirifer, 5 species.
Lingula Beant Phil Terebratula, 43 species.

icula, 4 species,
Gasteropoda.
Actaon, 2 species, Phasianclla cincta, Phil.
Buccinum, 4 species, Pileolus, 2 species.
Bulla (), 3 species. Plewrotomaria, 11 species.
Cirrus, b species. Rimula clathrata, Sow. sp.
Dentalium, 3 species. Rissoa, 4 species.
dehinu‘l‘?a, otgmmca, Flem. Roatdlar;a, 8 species.
Emargin species. Rotella, 4 species.
Littorina, 4 species. Solarium calyz, Phil.
Murex Haccanensis, Phil Terebra, 8 species.
Natica, 10 species. Trochotoma sulcata, Liycett.
Nerincea, 6 species. Trochus, 10 species.
Nerita, 5 speciea. Turbo, 4 species.
Patella, b species. Turritella, 2 species.
Oephalopoda, [CEPHALOPODA.]
Pisces. [Fisn.]

Fo(:;:)ud,m«ryowlogy; Tennant, Stratigraphical List of British
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OPAL. Of this mineral, which is essentially & hydrate of silica,
there are mentioned by Mr. Brooke, in the ‘Encyclopsedia Metro-
goliiﬁnim,' eleven varieties, and nearly as many are described by

hillipa.

Precious Opal, or Noble Opal.—This mineral is white, bluish, or
llowish-white, and exhibits a beautiful variety or play of colours, as
lue, green, yellow, and red, several of which appear together. Frao.
ture conchoidal, with a vitreous or resinous lustre ; it is easily broken,
but scratches glasa. Specific gravity 206 to 2:09. Infusible by the
blow-pipe, but mes opaque and loses water. The most beautiful
imens occur in Hungary, but it has also been found in Saxony
gu&h Americs, &. Analysis of the Hungarian opal by Klaproth :—’
Silica e e e e e e

Water . . « o« o« «

980
. o 10
—100
Rire-Opal.—In this the internal refleotion is bright red. It oocurs
with the Precious Opal in Hungary, and has also been found in

Cornwall.

Hy —It is usually opaque, but is rendered transparem
and exhibits the iridescent colours of the Precious Opal by immeniotx:
in water. According to Klaproth it contains a little alumina in addi-
tion to silica and water.

Common Opal.—This is of various shades of oolour, as white, green,
ellow, and red ; but is entirely destitute of the play of colours exhi-
ited by the Noble Opal. In other properties they y resemble

each other. It is stated to contain a little oxide of iron mixed with
the silica and water. It is found chiefly in Hungary and Saxony, but
specimens have also been discovered in Cornwall.

Semi-Opal —This is more opaque than the Common Opal, and is
dull. It oocours either white, gray, yellow, brown, or green. It is
found in the same places as the foregoing.

Wood-Opal, so called from its showing the woody structure. It
oocurs of several tinta of white, gray, brown, and black. It is gene-
rally harder than the S8emi-Opal, but does not materially differ from
it in other properties. It occurs in Hungary and in Transylvanis.

OacMI_o:f is white og:quo opal; harder than the Common Opal ;
dull ; brittle; fracture flat conchoidal. Specific gravity 2-2. Infusible
before the blow-pipe, It is found on the banks of the river Cach in

Bucharia, in loose masses, It Islan -
Jand, and I vy oocurs also in the Faroe ds, Green:

Opal Jasper, Ferruginous Opal.—Opaque, or but. feebly transparent
on the ed Colour y deep shades of red, yellow, and gray.
Fracture flat conchoi It appears o be a silicate of iron with water.

It occurs in Hi Y
hdehhnpm&m &c.  Klaproth's analysis of a variety

OPHIDIA. ”2
Siliea . . . . . . . . 485
Oxide of Iron . . . . . « « 470
Water . . . . . . s . 75
—98'0

Menilite—It oocurs in or reniform masses. Colour usually
smoke-brown. Opaque, or slightly translucent. It occurs at Menil-

Montant, and St. Ouen near Paris, in beds of adhesive slate. Accord-
ing to Klaproth it consists of—
Siliesa . . . .. « . . 85
Alumina . . o e . . .. 10
Water, Inflammable Matter, and traces of] ;,.4
Lime and Iron . . . . . . 75

Hyalite, Muller's Glass.—It oocurs in small globular and botryoidal
forms. Lustre vitreous. Brittle, but scratches glasa. Specific gravity
about 2'4, Infusible by the blow-pipe. It occurs in amygdaloid, near
Frankfurt-on-the-Maine, in Hungary, &c. According to Bucholz it

conasista of —
Silica, with a trace of Alumins . . o 920
Water . . . . . . o 6'898 s

W Siliceous Sinter.—This mineral is white, or yellowish or
grayish-white. Brittle. 8, c gravity about 1807. Infusible per
86 by the blowe-&i’an;t is deposited by the hot-springs of Iceland and

elsowhere. A to Klaproth it consists of—
Silica . . . . . o« e . 9890
Alamina . . . . . . . . 15
Iron . . . . . . . . 5
—~—100
OPEN-BEAK.

[Hraws.]

OPERCULI'FERA, one of the families of Polypiaria Membranacea
of De Blainville, also called Escharica.

OPER'CULUM (Malacology), the plates or pieces which protect the
apertures or exposed parts of certain Molluscs. In many of the Tes-
taceous Gastropods it becomes a cover or door, which fits the aperture
of the shell more or less accurately when the animal has retired within
it. Opercula of this kind vary much in structure and shape. Thus
they are sometimes horny, as in Trochus and Mwurer; sometimes
shelly, nay almost stony, as in Turbo; and in construction they are
for the most part either spiral, concentric, or unguiculated.

In Botany this term is chiefly used for the cap which forms the
upper extremity of the theca, or sporangium, of a moes, covering over
the peristome, and usually fdlln{ off when the spores are y for
dispersion. It has also been applied to the lid which covers in the
Pitcher of Nepenthes, where it is the lobe of a modified leaf.

OPHIDIA, an order of Reptiles without feet, and consequently, as
Ouvier observes, more deserving the name of Reptiles than any other
order.

According to Cuvier, the order Ophidia consists of the genus Anguis
FBmeoml], of True Serpents, and Naked Serpents. Cuvier's second
'amily, or that of the True Serpents, comprehends the genera which
have no sternum nor any vestige of a shoulder-blade, but whoae ribs
still embrace a great of the circumference of the trunk, and the
body of whose verte are also articulated by means of a convex
surface which is received into a socket or concavity of that vertebra
which sucoeeds it. They want the third eyelid and the tympanum;
but the ossiculum auditds ;n:: under the . 3 ln@uihn ahho:t or handle
0 to 8 passes behin: e tympanic bone. y have vestiges
gf a port::zr member under the ng:,l and the extremity of this
rudiment of a limb shows itself externally in the form of & small hook.

Borma,
L Thon] serpents to which the names of Doubles Marcheurs, or
Amphisdbenide [AMpHISBENA; TrYPHLOPS], have been given, have the

lower jaw carried, as in the Tortoises [CHRLONIA} and Lizards [SaURria},
by a tympanic bone which is articulated directly with the cranium,
the two branches of that jaw soldered anteriorly, and those of the
upper jaw fixed to the cranium and the intermaxillary bone, so that
their mouth cannot be dilated, as in Cuvier’s next tribe (the Serpents
properly so called), and their head is of uniform sizé with their body ;
a form and structure which enable them to make progress equally well
in both directions, head or tail foremost. The bony frame of the orbit
is incomplete backwards, and their eye is very small. Their body is
covered with soales, the anus very near its extremity, the trachea long,
and the heart placed very far backwards. Of this tribe no venomous
Thuxp::o . p perly so called, have th: panic bon pediel

0 ts, properly so wve the tympanic bone, or pedicle
of the lower jaw, moveable, and nearly always suspended to another
bone analogous to the mastoidian, a ed to the cranium by muscles
and ligaments which permit its mobility: the branches of this jaw
are not united to each other except by ligaments, nor are those of the
upper jaw united to the intermaxillary bone in any other manner, so
t cfoanbe more or leas separated ; a conformation which gives
these animals the power of dilating their mouth to such an extent as
to enable them to swallow bodies larger than themselves. Their
palatine arches participate in this mobility, and are armed with pointed
teeth curved backwards—the most marked and constant character of
this tribe. Their traches is very long; their heart situated very far
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- backwards; and the greater number have only one very long lung,
with the vestige of a second. These serpents, says Cuvier, in continu-
ation, are divided into venomous and non-venomous; and the former
are subdivided into venomous with many maxillary teeth, and
venomous with isolated fangs. In the non-venomous, the branches of
the upper jaws are furnished throughout their length, as well as those
of the lower jaw and of the palatine branches, with fixed teeth which
are not pierced : there are therefore four nearly equal rows of these
teeth in the upper part of the mouth, and two in the lower. [Borba.]
Those which have the mastoidian bones comprised in the cranium, the
orbit incomplete backwards, and the tongue thick and short, much
resemble the Amphisbenide in the cylindrical form of their head and
body, and have, Cuvier observes, been united to the Orvets [ORvET],
in consequence of the smallneas of their scales.

The Venomous Serpents with isolated fangs present a very peculiar
structure in their o of manducation. eir superior maxillary
bones are very sl carried on a long pedicle analogous to the
external pterygoid apophyais of the sphenoid bone, and very move-
able: here is fixed a pointed tooth, pierced with a small canal which
gives issue to a liquor secreted by a considerable gland situated under
the eye, It is this liquor which, when shed into the wound made by
the bite of the serpent, carries havock into the body of the wounded
animal, and produoces effects more or less fatal according to the species
which has inflicted the wound. This fang is concealed in a fold of the
gum when the serpent does not wish to use it; and there are behind
it many germs destined to fix themselves in their turnm, in order to
replace it if it should be broken in the wound it makes. Naturalists,
Cuvier remarks, have named these teeth crochets mobiles, or moveable
fangs; but it is, properly speaking, the maxillary bone that moves:
that bone carries no other teeth, so that, in the Venomous Serpents,
only two rows of palatine teeth are seen in the roof of the mouth.
All the venomous species bring forth their young alive, in consequence
of the egg bam% ll:atohad internally before it is laid, whence their
general name of Vipers, a contraction of Vivipares.

These deadly serpents with isolated fangs, though they present
external characters of the same nature as the preceding group, have,
the greater number of them at least, very dilatable jaws and a very
extensible tongue. Their head, wide behind, has generally a ferosious
a{?ect, which announces in some degree their malevolent nature.
[ViPERIDA.]

A third tribe bhas the jaws organised and armed nearly as in the
Non-Venomous Serpents, but the species have the first of their
maxillary teeth greater than the others, and pieroed so as to conduct
the venom in the same manner a8 is effected in the Venomous Serpents
with Tohted fangs. Such are the Bungari and Hydri. [HYDRIDE;
Naia,

The serpents, with one exception (Deirodon, to which we shall pre-
sently more particularly call attention), subsist on living prey; and,
whether non-venomous or venomous, have their teeth, as might be
expected, admirably constructed and arranged for the purpose of
securing their prey and assisting in deglutition.

Professor Owen, in his valuable and copiously-illustrated ¢ Odonto-
graphy,’ observes that the order Ophidia, as it is i in the

m of Cuvier, requires to be divided into two sections according to
the nature of the food and the consequent modification of the jaws and
teeth. Certain species, he observes, which subsist on worms, insects,
and other small invertebrate animals, have the tympanic pedicle of the
lower jaw immediately and immoveably articulated to the walls of the
cranium ; the lateral branches of the owemaw are fixed together at
the symphysis, and are opposed by the usual vertical movement to a
similarly complete maxi arch above: these, as we have above
seen, belong to the genera Amphisbzna and Anguis, Linn. The rest
of the Ophidians, observes the Professor, which form the typical
members, and by far the greatest proportion of the order, prey upon
living animals, frequently of much greater diameter than their own ;
and the maxillary apparatus is, as we have also above seen, donform-
ably and peculiarly modified to permit of the requisite distension of
the soft parts surrounding the mouth and the transmission of the prey
to the digestive cavity.

But the mechanism by nieans of which this distension is accom-
plished, and which is in fact a dislocation of adapted parts which
return to their original positions when the act of deglutition is accom-
plished, requires, to be well understood, a more particular description
than the general account above given, aund we prooeed to that presented
by Profeasor Owen, as the best and clearest known to us.

The two superior maxillary bones. have, he observes, their anterior
extremities joined by an elastic and yielding fibrous tissue with the
small and single intermaxillary bone: the symphysial extremities of
the lower maxi rami are connected together by a similar tissue,
allowing of a still wider lateral separation. The opposite or posterior
extremity of each ramus is articulated to a long and moveable vertical
pedicle formed by the tympanic or quadrate bone, which is itself
attached to the extremity of a horizontal pedicle formed by the mastoid
bone, o connected as to allow of a certain yielding moyemenf
upon the cranium. The palatine and geerygoid bones have limihr:{
loose and moveable articulations, and ooncur with the other denti-
gerous bones of the mouth in yielding to the pressure of large bodies
with which the teeth may have grappled.

Professor Owen first describes the dental peculiarities of the true
serpents, which, as he remarks, swallow their food whole, whether
tl:zpn&onlivingmimah, a8 is the case in almost every species, or
feed on the eggs of birds, as does Deirodon scaber, Owen (Coluber scaber,
Linn.) With the exoeption of this and some ocongeneric apecies, in
whioh the teeth of the ordinary bones of the mouth are so minute as
to have been deemed wanting, the maxillary and premandibular bones
in all true Ophidians are, he observes, formidably armed with
pointed teeth ; there is on each side of the palate a row of similar tee
supported by the palatine and pterygoid bones: in the great Pythons
and some species of Boa, he adds, the intermaxi bone also supports
teeth. But whatever be their position, all the teeth, according to the
Professor, present a simple oonical form, the cone being long, slender,
and terminated by an acute apex, and the tooth is either straight, or
more commonly bent a little beyond the base, or simply recurved, or
with a slight sigmoid inflection. Thus the teeth are adapted for
piercing, tearing, and holding, not for dividing or bruising. Certain
teeth in some species are traversed by a longitudinal groove, as above
notioed, for conveying an acrid saliva into the wounds which they
inflict; in others, two or more teeth are longitudinally perforated for
transmitting venom. Theso poison-fangs, he remarks, are always con-
fined to the superior illaries, a8 we have already stated, and are
generally placed near the anterior extremity of those bones.

Professor Owen notices in the first instance the serpents whose teeth
are all simple and solid, where the pulp which ocoupies the basal
cavity is calcified.

After this the teeth of the poisonous serpents are desoribed, and Pro-
fessor Owen calls attention to the fact that in certain genera of non-
venomous serpents, a8 in Dryophis, Dipsas, and Bucephalus, in which
the superior maxillary teeth inorease in size towards the poaterlor.fan
of the bone, the large terminal teeth of the series are traversed along
their anterior and convex side by a longitudinal groove. In the Bu-
cephalus Capensis the two or three posterior i teeth present
this structure, and are much larger than the anterior teeth or those
of the palatine or premandibular series; they add materially there-
fore, he observes, to the power of retaining the prey, and may conduct
into the wounds which they inflict an acrid saliva, but they are not in
oonnection with the duct of an express poison-gland. The long grooved
fangs are either firmly fixed to the maxillary bones, or are alightly
moveable, according to their period of growth ; they are conoealed by
a sheath of thick and soft gum, and their points are directed back-
wards. The sheath also contains loose recumbent grooved teeth, ready
to succeed those in place,

In most of the Colubers each maxi and premandibular bone
includes from 20 to 25 teeth: they are less numerous in the genera
Tortriz and Homalopsis, and are reduced to s still smaller number in
the poisonous serpents, in the typical genera of which ghe short

i bone supports only a single pergueed fang.

The transition to the poisonous serpents, which was begun in the
Bucephali and allied genera with grooved i teeth, is, according
to Professor Owen, completed by the poisonous serpentsof the genera
Pelamys, Hydrophis, Elaps, Bungarus, and Hamadryas, which latter
genus, as its cervical integument can be expanded into a hood, con-
stitutes an immediate link between the Bungarus and Naja.

The structure of the venom-fangs of serpents, and the machinery
by which their deadly is brought to bear against those who
are so unfortunate as to objecta of their attacks, are so inter-
uﬁx that we subjoin the following remarks in the author's own
words :—

“The superior maxillary bone diminishes in length with the
decreasing number of teeth which it supports. The transverse or
external pterygoid bone elongates in the same ratio, so as to retain its
position as an abutment against the shortened illary, and the
muscles implanted into this external pterygoid style communicate
through it to the maxillary bone the hinge-like movements backwards
and forwards upon the ginglymoid articulations, connesting that bone
with the anterior frontal an tine bones. As the ful.ly-dov;l:irod
poison-fangs are attached by the same firm basal anchylosis to shallow
maxillary sockets, which forms the characteristic mode of attachment
of the simple or solid teeth, they necessarily follow all the movements
of the superior maxillary bone; when the external pterygoid is
retracted, the superior maxillary rotates backwards, and the poison-
fang is concealed in the lax mucous gum, with its point turned back-
wards : when the muscles draw forward the external pterygoid, the
superior maxillary bone is pushed forwards, and the recumbent fang
m}hﬂmt;.n from itafoog:;dsmonthand ereoted. £ » Iarge tooth,

¢ is power of ol ing the direction of a tooth, so that
it may not Pn’.::pede the passage of food through the mouth, we may
mve an analogy between the Viper and the Lophius; but in the

the movement is confined to the tooth alone, and is dependent on
the mere physical pro, of the elastic medium of attachment. In
the serpent the tooth has no independent motion, but rotates with the
jaw, whose movements are governed by muscular actions. In the fish
the great teeth are erect, except when pressed down by some extra-
neous force ; in the gerpent the habitual position of the fang is the
recumbent one, and its ereotjon takes place only when the envenomed
blow is to be atruck.

“The peculiar structure of the poison-fang waa first desoribed by
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Fontana, as it exists in the Viper, and subsequently received addi-
tional elucidation by Mr. Smith’'s careful examinations of the fangs of
the Hydrus, Naja, and Crotalus, and by Mr. Clift's illustrative draw-
ings appended to Mr. Smith's paper. A true idea of the structure of
a poison-fang will be formed by supposing the crown of & simple tooth,
as that of a Boa, to be flat, and its edges to be then bent
towards each other, and soldered ther so as to form a hollow
oylinder open at both ends. The flattening of the fang, and its
inflection around the poison-duct, commence immediately above the
base, and the suture of the inflected margins runs along the anterior
and convex side of the recurved fang; the poison-canal is thus in
front of the pulp-cavity. The basal aperture of the poison-canal is
oblique, and its opposite outlet is still more so, p ing the form of
a narrow elliptical longitudinal fissure, terminating at a short distance
from the apex of the fang.

¢ The character most commonly adduced from the dental aystem,
a8 distinguishing the venomous from the non-venomous serpents, is,
that the former have two, the latter four, rows of teeth in the upper
jaw ; the two outer or maxillary rows being wanting in the venomous
species, and their place being supplied by the single poison-fang. The
exceptions to this rule are however too numerous for its value as a
distinguishing character in a question of such practical moment as
the venomous or non-venomous properties of a serpent. In all the
family of Marine Serpents the poison-fang is only the foremost of a
row of fixed maxillary teeth. In the Hydrophis striatus there are
four teeth, and in Hydrophis schistosa five teeth, behind the venom-
fang, of rather smaller size than it; the Two-Coloured Sea-Snake
(Pe%mya bicolor) has also five maxillary teeth in addition to the
perforated one. The poison-fang in this genus is relatively smaller
than in the venomous serpents of the land, but presents the same

iar structure. The poison-gland presents a correspondingly small
development ; it is pyriform, and ita structure, according to Dr. Cantor
(¢ Zool. Trans.,’ vol. ii. p. 804), is minutely cellular; it is covered by
the aponeurotic expansion of the articulo-maxillaris, and transmits a
straight duct horizontally to the basal opening of the venom-fang.
It isa curious fact that the smaller non-venomous teeth of the poisonous
serpents all present a trace of the structure of the functional venom-
fang, being more or less deeply grooved along the convex anterior side ;
and in the Hydrus this groove commences by a depression analogous
to the obli«}ue basal aperture of the poison-canal in the true fang.

“The colubriform poisonous serpents of the land have com
tively short venom-fangs, but they are larger than those of the pelagic

ta; and behind the venom-fangs there are likewise some smaller

grooved teeth in the maxillary bones ; there are three such teeth in

the Bungarus Pama, and five in the Bungarus annulatus. In the

H or Great Hooded Poisonous 7Tree-Snake of India, the

venom-fang is relatively as large as in typical poieonous serpents, but

three or flt:our smaller grooved teeth are implanted behind it on the
ne.

¢ In the most deadly venom-snakes, as the Viper (Berus), the Puff-
Adder (Vipera), the Asps or Hooded Snakes (Naja), the Rattle-Snakes
(Orotalus), and the Cophias and Fer-de-Lance (Tvigonocephalus), the
poison-fangs acquire their sige, and are associated only with
their successors. These are clustered in greater or leas number behind
them, presenting the same structure, but of a size proportionato to
their degree of development, and further differing in loosely
imbedded in the thick and wide mucous gum, which likewise conceals
the fixed and functional fang in its ordinary position of retraction and
repose. This fang is more strongly curved backwards than the ordi-

teeth, but its acute and slender apex is frequently bent slightly

e contrary direction, as in the Rattle-Snake.
“The mechanism by which the short maxillary bone and the
poison-fang are rotated backwards and forwards upon the ginglymoid
{;int that conneots the maxillary with the preefrontal and palatine

nes has already been noticed ; and as some description of the secret-
ing apparatus to which the peculiar modification of the venom-fang
is subservient might here be ex , I have selected for its illus-
tration the accurate figure which Professor Miiller has given of the
salivary and poison-glands in the Tvigonocephalus lanceolatus, in his
great work on the glandular system. (‘De Glandularum Scernentium
Btructura Penitiori, fol.,, tab. vi. fig. 1, p. 65.)

* The poison-glands occupy the sides of the posterior half of the
bead ; each consists of a number of elongated narrow lobes, extending
from the main duct which runs along the lower border of the gland
upwards and slightly backwards. Ewi lobe gives off lobules through-
out its extent, thus presenting a pinnatifid structure; and each
lobule is subdivided into smaller secerning ceca, which constitute the
ultimate structure of the gland. The whole gland is surrounded by a
double aponeurotic capeule, of which the outermost and strongest
layer is in connection with the muscles by whose contraction the
several cmea and lobes of the gland are compressed and emptied of
their locr;h&n. This is :lllmf o%nveyod by the duct to the basal
aperture of the poison-canal of the fang. © may suppose, that as
the analogous lachrymal and salivary glands in othermizl:mls are most
active during particular emotions, so the rage which stimulates the
venom-snake to use its deadly weapon must be accompanied with an
increased secretion and great distension of the poison-glands; and as
the action of the compressing muscles is contemporaneous with the

blow by which the serpent inflicts its wound, the poison is at the same
moment injected with foroe into the wound from the apical outlet of

the a_o{fonud fang.

% The duct which con' the poison, although it runs through the
centre of a great part of the tooth, is nevertheless, as we have seen,
really on the outside of the tooth, the canal in which it is lodged and
protected being formed by a longitudinal inflection of the parietes of
the pulp-cavity or true internal canal of the tooth. This inflection
commences a little beyond the base of the tooth, where its nature is
readily appreciated, as the poison-duct there rests in a slight groove
or longitudinal indentation on the convex side of the fang; as it pro-
ceeds it sinks deeper into the substance of the tooth, and the sides of
the groove meet and seem to coalesce, 80 that the trace of the inflected
fold ceases in some species to be perceptible to the naked eye; and
the fang appears, as it is commonly described, to be perforated by the
duot of the poison-fang.

“From the real nature of the poison-canal, it follows that the
transverse section of the tooth varies in form in different parts of the
tooth; at the base it is oblong, with a large pulp-cavity of a corres-
ponding form, with an entering notch at the anterior surface; farther
on, the transverse section presents the form of a horse-shoe, and the
pulp-cavity that of a crescent, the horns of which extend into the
sides of the deep cavity of the poison-fang. A little beyond this part
the section of the tooth itself is crescentic, with the horns obtuse and
in contact, so as to circumscribe the poison-canal; and along the
whole of the middle foursixths of the tooth the section shows the
dentine of the fang inclosing the poison-cavity, and having its own
centre or pulp-canal, in the form of a crescentic fissure situated close
to the concave border of the inflected surface of the tooth. The
pulp-cavity disappears, and the poison-canal again assumes the form of
a groove near the apex of the fang, and terminates on the anterior
surface in an elongated fissure.

“If the end of each inflected fold of cement in the tooth of the

inthodon were dilated sufficiently to contain a tube, that tooth
might convey the ducts of fifty poison-glands deeply imbedded in its
substance, and yet all of them actually on the outside of the tooth
itself; it is the existenoe of a single fold of the same kind, but more
simple, inasmuch as it is straight instead of wavy, which forms the
complication of the viper’s fang subservient to the completion of its
peculiar offensive weapon.

“ The venom-fangs of the Viper, Rattle-Snake, and Fer-de-Lance are
coated only with a thin layer of a subtransparent and minutely
cellular cement. The disposition of the calcigerous tubes is obedient
to the general law of verticality to the external surface of the tooth.
Since the inflected surface of the tooth can be exposed to no other
pressure than that of the turgescent duct with which it is in contact,
the tubes which proceed to that surface, while maintaining their usual
relation of the right angle to it, are extremely short, and the layer of
dentine separating the poison-tube from the pulp-cavity is propor-
tionally The calcigerous tubes that radiate from the opposite
side of the pulp-cavity to the exposed surface of the tooth are dispro-
portionately long.

“The pulp-cavity, following the form of the tooth itself, presents
in a transverse section of this part the form of a fissure describing
four-fifths of a circle ; the fissure is widest at the middle and at the
two extremities ; the exterior calcigerous tubes, in quitting the pulp-
cavity, form a graceful curve, the convexity being turned towards the
nearest horn of the crescent; at the middle of the pulp-fissure the
tubes proceed straight to the opposite surface ; and at the two extremi-
ties of the crescent the central tubes are nearly straight, while the
lateral ones radiate in graceful curves which become bolder as they
diverge from the central and straighter tubes. Throughout the greater
part of the tooth the calcigerous tubes describe their various inflec-
tions in a plane tranaverse to the axis of the tooth; but towards the
apex they begin gradually to rise from that plane; and as the pulp-
cavity reassumes, with the tooth itself, the simple conical form beyond
the termination of the poison-canal, the calcigerous tubes extend to
equal distances from the linear remnant of the pulp-cavity, which has
again passed to the centre of the tooth, and those tubes which are
continued from its extremity passto the apex of the fang in a line
parallel with the axis of the tooth. The calcigerous tubes present
secondary curvatures of a slightly wavy character, which become more
marked and irregular near their termination. In whatever part of
the section an entire tube could be clearly traced to its termination,
it formed an anastomotic loop at the g“ phery of the dentine with
an adjoining tube. The calcigerous tubes present a diameter of the

1-18,000th of an inch, and they are separated by in equal to
four of their own diameters. Each calcigerous tube gives off many
primary branches in its course, but is rarely seen to divide dichoto-

mously until it begins to form its irregular sinuosities near the peri-
phery of the tooth. In the transverse section, the primary branches
are sent off from the oconcave side of the tube, at an acute angle
with the trunk; the secondary smaller and more numerous branches

rooeed from the same side of the main tube or of its primary
grmchen, at a less acute angle, into the clear uniting substance; they
are remarkably parallel witi each other and straight. In old poison-
fangs the pulp-cavity or fissure is obliterated by ossification of the
remains of the pulp.
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“The external layer of cement is very thin where it covers the
crown of the tooth; it is best seen at the line of union of the oo-
adapted margins of the inflected tooth., At this part the cement is
more abundant in the viper's tooth, and its transparency permits a
bristle inserted into the poison-canal to be seen through it. The
layer which ocoats the inflected surface of the fang is thinner than the
outer one, which, from its transparency, has been regarded as enamel,
There is however no trace of true enamel upon the teeth of the
poisonous serpents, any more than upon those of the innocuous
species. The ocells of the cement are more minute and inconspicuous
in the poison-fang than in the simple teeth of the Python and Boa.

“The tecth of all Ophidians are developed and completed in the
original seat of the tooth-germs in all animals, namely, the mucous
membrane or gum covering the alveolar border of the dentigerous
bones. This gum presents the same lax tissue and is as abundantly
developed as in the Pike, Lophius, and many other fishes, in which it
likewise serves as the nidus and locality for the complete development
of the teeth.

¢ The primitive dental papilla in the common harmless snake very
soon sinks into the substance of the gum and becomes inclosed by a
capsule. As soon as the deposition of the calcareous salts commences
in the apex of the papilla, the capsule covering that part becomes
ossified and adherent to the dentine, and the tooth begins to pierce
and emerge from the gum, before its mould, the pulp, is half com-
pleted. Fresh layers of oells are successively added to the base of
the pulp, and converted by their confluence and calcification into the
tubular dentine, until the full size of the tooth is attained, when its
situation in the gum is gradually changed, and its base becomes
anchylosed to the shallow cavity of the alveolar surface of the bone.

“In the posterior part of the large mucous sheath of the poison-
fang, the sucoessors of this tooth are always to be found in different
stages of development; the pulp isat first a simple papilla, and when
it has sunk into the gum the suoceeding portion presents a depression
along its inferior surface, as it lies horisontally, with the apex directed
backwards ; the capaule adheres to this inflected surface of the pulp.
But how the cylindrical cavity of the dilated fold is occupied in the
loose growing poison-fang, and by what ocontrivance it is brought into
the same relation with severed duct of the poison-gland as the
displaced fang which it succeeds, is not yet clearly understood.”

rom the consideration of the teeth we proceed to that of the other
organs of nutrition. The oa hyoides in the Ophidians bears a strong
resemblance to that of some species of Saurians [IcuaNa; DRaco-
NINA]; but the anterior part is double, and the two long osseous
filaments which form it terminate in pointed cartilages, which intro-

duce themselves, 'nnllel, into the fleshy tissue of the tongue, and
are separated by hypoglossal muscle. The modifications of the

muscles of the jaws are varied, and admirably adapted to the purpose
assigned to them. Some are appointed to work the venom-fangs by
carrying forward the external pterygoid and superior maxi bones ;
others again are employed the tion, approximation, and
adjustment of the mandibular bones and the whole of the i

articulation ; nor are those which act upon the tongue and os hyoides
less complicated ; whilst the peculiar muscles which come from the
vertebrm and ribs all assist in the process of deglutition. The mobi-
lity of the tongue of the serpents must have struck every observer,
and they have been seen to lap water with it. nts cannot be
said to have any true pharynx ; for the nostrils, as well as the glottis,
open in the mouth, and the msopbagus commences immediately after

e termination of the jaws; and is capable of great extension, so as
to be capable of receiving prey of a very large diameter entire. The
stomach is a continuation of the csopl and the intestines are
very short, and with but little flexure. e vent or cloaca opens by a
transverse slit towards the end of the abdomen, above the origin of
the tail, which is often very long. The liver counsista of only one lobe
of an elongated form, placed on the right, or in the mesial region, in
front of the long cesopl and accompanies the stomach, lurnhhing
distinct hepatic and cystic canals. The bile is greenish or brown, an
the cystic canal comes direct from the liver. The spleen is not la
and is situated on the right near the insertion of the ductus chole-
dochus. The pancreas is situated immediately under the junotion
of the intestine with the stomachal sac beneath the peritoneum.

The absorbent powers of the intestines of serpents are great.
Duméril and Bibron advert to the state of their dejections as a proof
of this. They offer, to use their expression, the dry extract of the
animal entire, of which only the parts that could not be liquefied
remain unaltered, and absolutely in the same situation that ﬂ:ei
occupied in the carcass of the animal before it had passed throug
the whole length of the digestive tube. If, for instance, a rat has
undergone this process, one may recognise in the dry and shapeless
mmrﬁm place ocoupied by the muzzle of the animal, the long whiskers
of its cheeks, the down which covered the delicate cartilages of its
ears, the hajrs of various lengths and colours which oorrespond with
those of the back, the belly, and, above all, the tail ; and, finally, even
the claws, which remain in their pristine state of integrity. All that
was flesh or soft matter in the body has been completely absorbed;
the earthy salt, nevertheless, which gave, by means of its union with
the gelatin, consistence to the bones, still indicst«‘:{ its presence,
and especially by its colour, the place they occupi Dissolution,

NAT. HIST. DIV. VOL. IV,

OPHIDIA. 03

compression, and absorption have done their work upon this desiccated
mass, which still however oontains the elements of nourishment for
the larve of the insects of the family Dermestide.

In the fmces of the Python which a foew years ago devoured its
companion in the Gardens of the Zoological Society of London, there
were entire scales of the digested serpent.

There are several interesting preparations of the anatomy of these
o in the Museum of the Royal College of Surgeons.

ere is no great difference between the heart of serpents and that
of Saurians. In the Museum of the Royal College of Surgeons (No.
917 B), the heart of a Python Tigris is prepared to show the internal
structure as well as the outward form. Professor Owen, who made
this preparation, observes that the blood of the general system is col-
lected into a large elongated sinus, formed by the union of the inferior
with the right superior cava. The left superior cava winds round the
back of the left auricle, receives the coronary veins, and terminates in
the lower part of the orifice, which leads from the above sinus to the
ight auricle. This orifice is protected by two semilunar valves. The
whole of the inner surface of the auricle, with the exception of these
valves and the opposite valve of the foramen ovale, is reticulated with
delicate muscular fascioul. The left auricle receives the blood from
a gingle pulmonary vein, and has a similar reticulated muscular struc-
ture : there is no valve at the termination of the vein in this auricle.
The blood enters the posterior or aortio division of the ventricle by
two orescentic apertures, which are each provided with a single semi-
lunar valve, extended from each side of the septum of the auricular
orifices. The irregular form and small size of the aortic chamber is
displayed by the removal of the posterior parietes of the ventricle,
On the opposite side the pulmonary chamber is exposed ; and the Pro-
fessor remarks in continuation, that it is of a er Bize, of a more
regular oval form, and with a smoother surface. " The fleshy septum,
extending from the base of the veutricle to the space between the
roots of the pulmonary and systemic arteries, is incomplete at its
upper and anterior part, and there leaves a communication between
the pulmonary and aortic chambers : these also, he remarks, inter-
cominunicate by several round apertures of different sives near the
apex of the ventricle, which serve to thoroughly blend together the
two kinds of blood before they are expelled thus mixed along the
three arteries which separately arise from the ventricles, In this
preparation the origins of the pulmonary and left aorta only are
shown, and they are each provided with a pair of semilunar valves.
The carotid arteries are given off from the right aorta, which after-
wards unites with the left  aorta at some distance below the heart.
The gland analogous to the thymus gland is also preserved: its
structure is cellular. White bristles are passed through the systemio
veins, sinus, and auricle ; and a black one through the pulmonic vein
and auricle. The two branches of the pulmonary artery which go to
the two separated lungs are distinguished by black bristles, which
a.lsf ii:idioate the situations of the two ducti arteriosi. (‘Catalogue,’
vol. ii.) -

The mode of respiration in the serpents is thus effscted :—the glottis,
which has two lips, and represents a very simple larynx, opens in the
mouth behind the sheath of the tongue; by means of the muscles of the
os hyoides, which push it, it is raised so as to be presented in a dilated
state behind the back nostrila. The vacuum caused by the action of
the ribs in the belly tends to dilate the lung, which, through the
medium of the trachea, immediately admits the air which is introduced
during an inspiration: this is alow, continuing for some seconds. This
air, when it has performed its office, and has been deprived of its
oxygen, is expelled in the same manner, but by an inverse mechanism,
which is entirely due to the action of the muscles which tend to
approximate the ribs to each other. When it is expelled rather
briskly, a sort of vibration or hissing is heard. The respiration being
voluntarily acceleratod or retarded, the chemical and vital actions
which result from it must be naturally excited or abated by that
cause. (Dum. and Bibr.)

As connected with the faculty of respiration, it will be expected that
something should be said relative to the voice of nts, whose
hissing has become proverbial. Messrs. Duméril and Bibron state
ﬂnt“:iey hardly think that these reptiles can, as has been said of some
colubers, produce hissings (sifflemens) or piercing sounds (sons bien
aigus); for although their lungs have great capaocity, and can furnish
air for a long time, Messrs. Duméril and Bibron state that they could
never hear more than a sort of blowing (souffiement) such as would
result from the rapid issue of a current of air through a simple pipe—
that of a quill for instance. White, however, who was a ver{ good
observer, in speaking of the faculty which snakes have of ¢stinking se
defendendo,’ remarks, in his ‘Selborne,’ that he knew s gentleman
who kept a tame snake, which was in its n as sweet as any
animal, while in good humour and unalarmed ; but as soon as a strauger
or a dog or cat came in, it fell to hissing, and filled the room with
such nauseous effluvia as rendered it y supportable. These
offensive emanations came, no doubt, from the fetid anal glands, which
seem, as White observes, to be given to certain serpents as a defence.
We, at one time, narrowly watched the habits of serpents, pythons in
particular, and have seen them excited in various ways; but we never
remember to have heard them hiss, in the pop acceptation of
the term. H
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Serpents are destitute of a urinary bladder, but they possess kidneys.
Thei are oviparous ovovivz'}:m

The shell of the egg in the oviparous serpents, although oretaceous,
18 soft, like the eggs of the common hen, when she has not enough
calcareous matter in her aliments, called soft eggs. They are often
more than 80 in number, and are connected by a sort of viscous
matter which tes and joins them in a kind of chain, as is well
known to those who have found the eggs of our British common
snake in dunghills. Their colour is ordinarily yellowish or grayish-
white, The yoke or vitellus is absorbed by the embryo; and an
abdominal cicatrice indicates the umbilicus in the young.

Brain, Nervous System, and Senses.—The cranium of the ts
is small in proportion to the other parts, elongated, and narrow ; the
internal cavity is small. The surface of the brain is nearly smooth,
and without sinuosities or circumvolutions. The lobes are distinct,
and the whole mass is elongated. The mass of the spinal marrow,
compared with the brain, is much more voluminous than the latter.
The anterior lobes are rather slender, and the nerves destined for the
sense of smelling are elongated, and, as it were, pediculated.

Touch.— This sense can hardly exist in a high state of development
among the reptiles of this order ; though there is no doubt a sufficient
degree of it to regulate the progression of the animal, and to indicate
to the constricting serpents and those which live in trees the nature
of the surfaces with which their bodies are brought into contact.

Taste.—The tongue in serpents is nearly always cylindrical, de?ly
bifid at its free extremity, and very narrow. It can be protruded
from the mouth, and rapidly vibrated in all directions, and is always
moist. The sheath into which it is received can be elongated or con-
tracted. As an organ of taste it cannot be very susceptible. The
prey is swallowed entire, and under circumstances which give little or
no opportunity for the gustatory exercise of the tongue.

8mell.—The evidence derived from the structure of this organ, and
from their habits, does not justify the conclusion that the sense of
smelling is very acute in serpenta.

Hearing.—In the serpents there is no external auditory meatus, nor
any appearance of & tympanum; but there is a guttural canal which
leads from the pharynx to the tympanic cavity, and there may be
observed a single ossiculum auditds, which is elongated and widened
at its two ends. In other respects the internal ear is organised like
that of the Saurians. Such a structure does not indicate the enjoy-
ment of a very acute sense of hearing, and the deaf adder’ is
become almost proverbial; but that serpents have a perception of
sounds, sufficient at least to warn them of the approach of their
enemies or their prey, and something more, may be concluded from
the attention that many of them pay to musical sounds. [Nara.}

Sight.—The eyes of the serpent are generally very small, and there
is a remarkable peculiarity in the disposition of those organs, for the
transparent cornea apparently forms part of the skin and epidermis
with which it is detached at each moult. There is no ap: ce of
a tunica conjunctiva; but on dissection it has been found behind the
cornes, and occupies the place of eyelids; the sac which this mucous
membrane forms receives the tears, and conducts them into the
nostrils. There being no eyelid, the eye of the serpent always appears
to be fixed and on the watch. The sac above mentioned permits the
globe of the eyo however to be moved under the auterior part or
epidermic cornea. Some serpents, Trigonocephali and OCrotali for
instance, have above the eye external cavities, which have been con-
sidered as lachrymatory sinuses, like those of the Ruminants: their
only analogy however appears to be that of locality, for they receive
no tears, and their cavity is always dry. Vision, excepting for some
time previous to the change of skin or moult, when it £ evfdently less
perfect, seems to be sufficiently acute in this order.

Serpents can creep, glide, grasp, suspend themselves, erect them-
selves, leap, dart, bound, swim, and dive. [Locomorion ¢ ANtMALS])

Cold latitudes do not agree with the Ophidia; it is in warm olimates
that their numbers, their venom, and their volume attain their
maximum.

The following list of the distribution of the species of Ophidia is

ven by Dr.J. E. Gray in his ‘Catalogue of Snakes’ in the British
useum. In this list the Colubride are not included : —

Eurore. T. Ceylonensis. Ceylon,
Vipera aspis. Parias flavomaculatus. Philip
V. Ammodytes. pines.
Pelias Berus, P. ornatus, Philippines.
Eryz Jaculus. :;mﬁeaa{u Phili ping:l
@ra trigonoc on,
ﬂh'm AND 178 IsLANDS. gfm mia. mJ“., v
mesurus viridis, igonocephalus Halys. Tartary.
T albolabris. China. T. %lomlwﬁi. Ja ux:l.
T. carinatus. T. rhodostoma. Java.
" purpureus, T. hypnale. Ceylon.
;". maculalus, Bol;:ﬁ T. zara.
+ subannulatus. ilippines.  Daboia eleganas.
T. Philippensia. D. Rmnelll‘;{
T. strigatus. Coylon. D. Xanthina. Xanthus,
T ranus. Sumatra, i8 carinata,
T. formosss. Borneo, Pelamis bicolor.

P. ornata. Nardoa Gilbertii.
Lapemis curtus. Bnygrus Bibroni. Isle of Viti.
L. Hardwicki, Bolyeria mullicarinata.
yip e Armoa.
4. Lapemoides. Megera trigmocophala (1).
Microcephalophis gracilis. 0 Kascornis,
znhydmu Bmgalgruu. g ariclans,
. Valakadyen.
Hydrophis obscura. C. Atropos.
H. Lindsayii, 0. inormata.
H. fasciata. 0. Mawritanica.
H. ‘nigrocincta. C.cormuta.
H. subcincta. Cerastes Hasselquistis.
H. sublevis. C. Rischis. .
H. mentalis. Echis arenicola.
H. spiralis. Sepedon Hemachates.
H. subannwlata. Causus n\ombeam
H. aspera. A meleagris.
H, corulescens. Hortulia Natalensis.
gh}tdia inornatla. H Sdm'

. fasciata. - Pegia. L,
C. ‘schistosa. Sansinia Nm,
Kerilia Jerdonis. Pelophilus Madagas -
Hydrus annulatus. asarea Dussumiers.
Tomogaster Bydouxi, Eryz Jaculue.
Chersydrus granulatus.

g. mchord:: Je ? Ascxrtcs.
o h avanicus. Java, North America.
O. acutus. Borneo. Craspedocephalus airor.
C. unicolor. Philippines. Lachesis mutus.
FPerania Sieboldsi. COenchris contortriz.
Homalopsis buccata. C. atrofuscus.
H. Hardwickis. 0. piscivorus.
Phytolopsia punctata. Orotalophorws miliariss.
Tropidophis schistosus. C. tergeminus.
}E[yron trivittatus (7). g Kirtlands.
ypeirhina plumbea. 'ropeophAus durissus.
I Hmfu Crotalus horridus.
I Aer. Helicops carinacoudus.
H. bilineata. Farancia fasciata.
H. Chinensis. Dimades plicatilis.
g. Bennettit. Abastor L)
ordonia leucobalia, Ficimia
P, unscolor. Charina Botte.
Raclitia Indica.
Miralia alternans. Tropical America
Xenodermus Javanicus, Java. Craspedocephalus Brasiliensis.
Python reticulatus, C. lanceolatus.
P. molurus. C. atroz.
Liasisamethysting. NewIreland, - clegana (1).
L. Macklotis. C. bilineatue.
Nardoa Schlegelis. Lachesis mutus.
Cliftia fusca. L. pictus. Peru.
Enygrus carinatus Crotalus horridus.
Ousoria degana. Uranops angulatus.
Gongylophis conica. Hm‘ Martii.
Clothonia Johnis. Hygina fasiata,
Cylindrophis melanota. Gerarda bicolor.
0 rufa. Hipistes fasciatus.
Epicrates angwlifer.
C. maculata. E. Cenchri
AUSTRALIA, E. maurus.
Acanthophis antarctica. Xiphosoma caninum.
Hydrophis doliata. Corallus hortulanus,
ydrus magor. B. diwinilogua.
Stephanohydra fusca. B. smperator.
Cerberus australis. B. eques.
%yﬂm Richardsonis. Bunectes murinus.
M. , Ungalia melanura.
ILiasis Childrenis. U. maculata.
L, oli Tortrix Scytale.
The following is Dr. J. E. Gray's arrangement of the Snakes

(Ophidia) :—Mouth dilatable, .all the facial bones moveable. Jaws
toothed : lower jaw-bones only united by ligaments in front. Eyes
without eyelids. External ears none. T e very long, retractile
iqto a sheath at its baso ; the apex forked, very long, slender, tapering.
Limbs none or only rudimentary, in the form of spurs on the side of
the vent. (Meyer, ‘Acta Acad.” Nat, Cur,’ xii) The body of each
vertebra artioulated by a convex facet, fitting into a concavity in the
front of the following one, The palatine arches mobile, and armed
with acute recurved teeth. The windpipe is very long. One of the
lungs very large; the other very amall or rudimentary. The heart in
the hinder part of the body. The mastoid bone is detached in all
exoept the genus Zortriz of Oppell. .
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. Ophidia, Rafin, ‘Anal. Nat,’ 76, 1815. Ophidii pars, Oppell,
‘Rept.,’ 47. Ophidii, Gray, ¢ Ann. Phil.,’ 1825, 304. Serpents propre-
ment dit, Cavier, ‘R. A, il 60; ed. 2, ii. 7, 74. Serpentia gulones
Merrem, ‘ Tent.,’ 81. Ophidis, section 2, Bibron. Serpentes Theciglossi,
Wagler, * Syst. Amph.,’ 165,

Synopsis of the Familiea,

Sub-Order 1. Viperine. Jaws weak ; uprer toothless, with fangs in
front; lower toothed, Ventral shields broad, band-like. Head
large behind ; crown flat, generally covered with soales, rarely
with shields. Hinder limbe not developed. Eyeslateral. Nostrils

apical, lateral.
1. Crotalide. Face with a pit on each side, placed between
the eye and the nostril ALIDE.]

2. Viperide. Face without any pit on the cheek. [VIPERIDA]

Sub-Order IL Colubrine. Jaws strong, both toothed, sometimes with
some fangs in front or grooved teeth behind. Head moderate or
indistinct ; crown often covered with regular shields.

Section L.  Belly covered with narrow elongate shields or
scales, nearly resembling those of the back.

3. Hydride. Vent without any spurs like rudimentary feet.
Nostrils superior, valvular. Eyes superior; pupil round. Tail
often compreased. Belly covered with narrow shields or with
scales like those of the back, the central series sometimes
united together in pairs, forming a narrow 6sided shield.
[HyprDA)

4. Boide. Vent with spurlike rudimentary feet on each side.
Eyes and nostrils lateral. Tail conical, generally prehensile,
Ventral shield narrow, transverse, bund-ﬁ;:. [Boma.]

Section II. Belly covered with broad band-like shields.

Vent without any spur-like feet. Tail conical, tapering.

5. Colubride. Nostrils apical, lateral, open. Head generally
shielded.

The species of Colubride, the largest family of Ophidia, have not

yet (1865) been arranged in the British Museum Catalogue. [REPTILES.]

Fossil Serpents—Professor Owen, in s I» r published in the
! Transactions of the Geological Society of ndon’ (vol. vi., 2nd
series), deafmbe:dlome ht;o:ul found inh.tho London Clay referribls to
an order of reptiles which appears to have been very sparingly repre-
sented in the fauna of former periods of the history of the earth.

“ Vertebrsm,” observes the fessor, * joined enarthrodially by s
deep anterior transversely-oblong cup and a corresponding prominent
posterior ball, and further articulated by two projecting flat oblique

wedged like the carpenter’s tenon into a mortice excavated
E the anterior oblique processes of the suoceeding vertebra; support-
ing moreover, on either side of the fore part of the body, an oblong
convexity for the moveable articulation of the rib,—belong unequivo-
cally to a reptile of the Ophidian Order.”

Professor Owen then states that there is a group of about thirty
vertebrs of this description, with a number of long and slender ribe
having expanded concave vertebral extremities, cemented irregularly
together by a mass of indurated clay, among the fossils left by John
Hunter, and now in the Museum of the Royal College of Surgeons;
and that a portion of the spinal column of apparently the same species
of serpent, measuring 18 inches in length, and incloding 28 vertebrsm,
and a smaller group of 7 vertebre, and a few detached ones, are in the
museum of Mr. Bowerbank. The whole of these specimens are from
the Isle of Sheppey. . .

The vertebrs in each specimen are desaribed as presenting thé same
conformation and nearly the same size, and as being as large as those
of a boa constrictor ten feet in length. They belong, it is stated to
the ordinary dorsal or costal series, but differ from the vertebrm of
both Boa and Python in their superior length, as compared with their
breadth and height. The ridge continued from the lower anterior
to the lower posterior processes on each side is stated to be less
developed in the foesil Ophidian. The oblique processes themselves
do not extend 8o far outwards; and the spinous procees is narrower
in its antero-posterior extent, but longer.

Professor Owen obeerves, that in the first two of the above-men-
tioned differences the foseil agrees with the Linnman genus Coluber
and its sub-geners, but differs from the Crotalus; in the remaining

ints it differs from Crotalus, Coluber, Naia, and T
ﬁe long and comparatively narrow spine, the outward and backward
prolongation of the upper angle of the mor oblique processes, the
uniform oonvexif{ of the oostal protu ce, the uneven or finely-
wrinkled e surface of the superior arch of the vertebra, are
characters which distinguish the Ophidian vertebrs described by Pro-
feasor Owen from those of any other g:nus of the order with which he
had been able to compare them ; and he therefore proposes to designate
the species provisionally by the name of Paleophis toliapicus. The
ribs, as in nﬁ land-serpents, were hollow.

* In some res as the configuration of the under surface of the
body of the vertebrm, and in the anterior tubercle I:gon this
Professor Owen found that the fossils agreed with the Boex and

(Pygopus
Pythons more nearly than with the Colubers, in which the under | Wagler—aocording to

surface of the abdominal vertebrs are traversed by a median longitu-
dinal ridge; and he observes that in none of the differences above
noted can thers be inferred any obstacle to the practics of the same
arts of entrapping and modes of destroying a living and struggling
prey. The of thess Ophidiolites in Mr. Bowerbank’s collection
exhibits & portion of the vertebral column suddenly bent upon itself,
and indicating the usual lateral flexibility of the spine.

“If,” says Professor Owen, in conclusion, “we may suppose the
species to have had the same number of vertebrs as the existing Boas,
it must have exoeeded eleven feet in length, and such dimensions
would indicate that the species was not provided with poison-fangs.
Serpenta of these dimensions exist in the present day only in warm or
tropical regions, and their food is by no means restrioted to animals
of the cold-blooded classes. The remains of birds and Mammalia are
those which are most commonly found in the slimentary canal of such
a8 are brought to this country dead ; and living birds or quadrupeds
also constitute the favourite food of the Pythons and Boas of similar
dimensions, which are exhibited in our menageries. If therefore there
had not been obtained direct evidence of both birds and mammals in
the London Clay, I should have felt persuaded that they must have
co-existed with serpents of such dimensions as the species of which the
dorsal vertebrs are here described.” (* Desoription of some Ophidio-
lites (Palaophis toliapicus) from the London Clay at Sheppey, indicative
of an Extinot Species of Serpent.’)

A small Paleophis has also been discovered in the Eocene sand
underlying the red crag of Suffolk, where the remains of a fossil
monkey were found. Another species of Palmophis exists in the col-
lection of Mr. Dixon at Worthing, from the Eocene (London) Clay at
Bracklesham, which must have belonged to a boa-like serpent upwards
of twenty feet in length.

OPHI'DIUM (from ¥¢us, a snake), a genus of Malacopterygious
Fishes belonging to the Eel Tribe. The species have smooth heads ;

long slender bodies, margined by the united dorsal, anal, and caudal -

fins; the jaws, palate, and pharynx are all furnished with teeth ; the
branchial aperture is large. The species vary in form and colour, and
in the presence, absence, and number of filamentous appendages or
beards attached to the under jaw. Two species inhabit the British
seas, but are both very rare. In the Mediterranean the Bearded
Ophidium is common, and is used for food.

OPHIOCOMA, a genus of Animals belonging to the order Echino-
dermata, to the family Ophiuride, and to the tribe Ophiure. The rays
are simple, squamose, not prolonged into the disc superiorly, and
separated at their origins beneath by small pentangular plates. The
species are called Brittle-Stars on acoount of their fragility. They are:
very difficult to preserve. Profeasor E. Forbes recommenda their being
placed in fresh-water as soon as caught, which quickly destroys them ;
and after they have been in it an hour or 8o, to dip them rapidly in
boiling water. They are then fo be dried in the sun, or in a current
of air. The following are the British species of this genus recorded
by Mr. Forbes in his ¢ History of British Star-Fishes :'—

O. neglecta, Gray Brittle-Star. Disc round, flat, imbricated with
small smooth scales; two oblong parallel touching plates opposite
the origin of each ray; upper ray-scales square; lateral ray-plates
bearing four or five spines each, which are equal in length to the
breadth of the ray. This speciea is not uncommon on all parts of the
British coast.

O. Ballii, Ball'’s Brittle-Star, was first discovered in Ireland by
Dr. Ball

O. punctata (Forbes), Dotted Brittle-Star. This species, first
described by Edward Forbes, was found by Henry Goodsir in the
stomach of a cod.

O. filiformis, Thread-Rayed Brittle-Star. The rays are very long
and filiform. It is & rare species in Great Britain,

O. brachiata, the Long-Armed Brittle-Star. This also is a rare

- 0. granulata, Granulated Brittle-Star, The rays are covered over
with minute spines.

O. Bellis, Daisy Brittle-Star. It is not uncommon on many parts of
our coast, and is to be found under stones at low tide.

O. Goodsiri, named after Dr. Goodsir, who took it from a cod’s
stomach taken off Anstruther in Fifeshire.

0. rosula, Common DBrittle-Star. Disec rounded, convex, covered
with epines of various lengths; two large triangular parallel plates
opposite the origin of each ray ; upper ray-scales triangular, carinated,
imbricated; lateral ray-plates bearing five spines each, which are
much longer than the breadth of the ray. This is the most common
of our British Brittle-Stars.

O. minwéa, Sand Brittle-Star, This is smaller than the last, and §s
found buried in the sand.

g. Forbes, A History of British Star-Fishes.)

PHIOCE'PHALUS (from 8¢, a spake, and weparf), head), a
genus of Fishes belongig to the division of Acanthoptsrygii, characte-
rised by having labyrinthiform pharyngeals, and capable of living for
a long ti:zlno out of the water. The species inhabit India and

ANABAS,

t OPHIO’DES, Wagler’s name for a genus of Scincoidean Lizards
, Spix ; .Bt'pa,Mp‘rt.. Cuvier ; and Pygodactylus, Fitzinger and

easre. Duméril and Bibron).
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OPHIOGLOSSACE.E, Adders’ Tomgues, a natural order of Acroge-
nous Plants, belonging to the alliance Filicales. They have an erect
or pendulous stem, with a cavity in the middle instead of pith, and
two or three woody bundles placed round it in a ring; the stalks of
the leaves and the stem become blended together below ; the leaves
have netted veins; the spore-cases are collected into a spike formed
out of the sides of a contracted leaf, 2-valved, without any trace of an
elastio ring; spores resembling fine powder.

These plants are a transition from Ferns to Lycopodiacee. The
species are most abundant in the islands of tropical Asia. They !
ooccur however in the West Indies and in the tropical parts of Africa, |
at the Cape, and in Tasmania. They are of little or no known use. |
The following genera with about 25 species belong to this order :— I
hioglossum, Ophi Helminthostachys, Botrychium. X

OPHIOGLOSSUM (from ¥¢us, a snake, and yAd@occa, the tongue), a i
genus of Plants belonging to the natural order Ophioglossaceer. The
thecs are connate, disposed in a simple distichous spike attached to an
undivided frond.

0. vulgatum, Adder’s Tongue, is the only British speciea. It has an ‘
ovate obtuse frond, and is from 4 to 12 inches in height; the spike
is club-shaped, usually rather longer than the frond, sometimes very
long. This plant is generally distributed over England, and in many
places is exceedingly common, covering large rlots of ground, and is
highly injurious to the crop of grass. It isless frequent in Wales,
Scotland, and Ireland. It is a common plant on the continent of
Europe, and is said to occur in Africa and North America. Like
most eingular-looking plants, it has been used in medicine. Ray
recommended an ointment composed of oil and Adder's-Tongue,
Gerarde says that the “ Adder’s-Tongue is dry in the third degree.
The leaves of Adder’s-Tongue stamped in a stone mMortar, and boiled
in oyle-olive vnto the consumption of the juice and until the herbes be
dry and parched, and then strained, will yeeld a most excellent
o;fe, or rather a balsame, for greene wounds comparable to oyle of St.
John's Wort, if it do not far surpass it by many degrees, whose beauty
is such that very many artists have thought the same to be mixed
with verdigria.” Lightfoot says that the common people in S8cotland
make an ointment of the green leaves, and use it as a vulnerary. It is
also used in the same way in many parts of England.

(Newman, British Ferns ; Babington, Manual of British Botany.)

OPHIO’MORUS, a genus of Reptiles established by Messrs. Duméril
and Bibron for a form placed by them in their first sub-family
(Saurophthalmes) of Scincoidean Lizards.

OPHIOPHTHALMES, the named assigned by Mesers. Duméril and
Bibron to their second sub-family of Scincoidean Lizards, having all
naked eyes, but only one of them (Gymnophthalmus quadrilineatus)
being completely without the eyelid.

O%’HIOPS, a genus of Reptiles belonging to the Lacertians
(‘griacidactila Ceelodonts of Messrs. Duméril and Bibron ; Amystes of

jegmann

The tongue is arrow-headed in shape, moderately long, notched at
the end, covered with imbricated squamiform papills; intermaxillary
teeth conical, simnple ; maxillary teeth rather compressed, the anterior
simple, the posterior tricuspidate; two slightly convex naso-rostral
plates, between which is opened the nostril situated on the line of the
canthus rostralis ; no eyelids ; a tympanic membrane extended within
the auricular opening; no scaly collar under the neck; a small fold
in front of each shoulder ; ventral lamell® quadrilateral, smooth, and
dispozed quin: ially ; fe al pores; feet with five toes slightly
compressed, carinated below, but not dentilated laterally; tail cyclo-
tetragonal at its root, but rounded throughout the rest of its length.

c%
a, Head of Ophiops (profile) ; b, the same, seen from above; o, throat and

lower jaw; d, lower part of the body, interior surface of the thighs, &o.;
o, under side of a posterior toe.

O. clegoms, Ménestriés; Amystes Ehrenbergii, Wiegmann, Olive or

OPHISAURUR

bronsed above; two yellowish lines extend
trunk ; each of these yellowish or whitish lines separates two rows of
black spots, which are small and very distinct in young individuals,
but are more or less dilated and confused in adults; white below. It
is a native of Smyrna and Bakou.

Ophiops elegans.

OPHIO'’XYLON (from &gus, a serpent, and ¢6Aov, wood, becauss it
has a twisted root and stems), a genus of Plants belonging to the
natural order Apocynacee. It has a 5cleft permanent calyx, a funnel-
lhuped eqrolh with a long tube, thickest in the middle, and a 5-cleft
oblique limb. The anthers are subsessile, insertcd into the middle of
the tube. The ovary is double, each lobe with one ovule, a filiform
inclosed style and a capitate stigma. The drupes are baccate, black,
about the size of a pes, twin, or solitary by abortion, each containing
a 1-seeded wrinkled nut.

0. scrpentinum, Serpentine Snake-Wood, is a native of the East
ludies. In rich soil it becomes a climbing plant, but in poor soil it
is a small erect shrub. The leaves are in threes or fives; they are
short-stalked, oblong, pointed, wavy, and smooth. The peduncles are
long, rmooth, round, sometimes nearly erect, somtimes drooping. The
pedicels and calyces are of a bright-red colour, and the corollas white.
In India the root of this plant is employed by the Telings physicians
as a remedy in mi{dinueu.

(Lindley, Flora Medica ; Burnett, Owlines of Botany.)

OPHISAURUS (Daudin), a genusof Reptiles (Hyalinss of Merrem)
nearly allied to the Scheltopusiks ( , Merrem), and, accord-
ing to Cuvier, one of the sub-genera of the Awguide. It has the
tongue arrow-headed in shape, notched triangularly in front, free for
one third of ita extent anteriorly, which part has granular papille,
whilst the other two posterior thirds exhibit filiform papille. Many
rows of palatal teeth. Intermaxillary teeth conical ; maxillary teeth
subcylindrical, simple. Nostrils lateral, each with ita opening in a
single plate. External orifice of the ear very small. Eyelids; cephalic

lates numerous. Body serpentiform. No vestige of limbe externally.
o 0 ntkljer deep lateral furrowa. No fold across the lower surface of
© nec

This form is one of those transitions by which nature from
one type to another. The animal, in effect, has the head of a Lizard
on a serpentine body. There appears to be but one species, namely,
Anguis ventralis, Lm?. (Cacilia maculata, Catesby), the Glass-Snake.
The colour is yellowish-green, spotted with black above. Tail longer
than the body. Head very small, and the tongue of a singular form,
according to Catesby.

o, Head of Ophisaurus rentralis ; b, head of the same from cuufy, showing
the tongue.

It is probable that this species is subject to slight variations of
colour. - Catesby sayn that the “‘upper part of the body is of a colour
blended brown and ﬂ-ean, most regularly and elegantl spotted with
.’rﬂlow ; the belly yellow, the undermost part of which is brightest.

eir skin is very amooth and shining, with smaller scales more closely
connected, and of a different structure from other serpents.”” General
len,ﬁ:h about 18 inchea.

The fragility of thismimale(iuhifitdoel not exceed that of the
Blindworm ; and hence, probably, its name of Serpent de Verre, or
Glase-Snake. The author last quoted says, “a small blow with a
stick will cause the body to separate, not only at the place struck, but
at two or three other places; the muscles being artioulated in &
singular manner, qtgh ﬂnough to the vertebree. They are generally
said to be harmlees.” There isno doubt that the species is innocuoua.

It is found in the southern United States. Catesby states that the

Glass-Snakes appear earlier in the spring than any oth.
that they are numerous in the nnd;p wngd' of Virgi:is e:nd ro?ixﬁd
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small, subquinquelobate, covered with a corinceous skin, and provided
at its circumference with five simple, very long, very alender, squamous

Glass-Snake (Ophisaurus ventralis),

OPHIU'RA, a genus of Invertebrate Animals belonging to the
family Echimodermata. It has the body discoid, depressed, rather

i
|
%
i
l
|
|
|
|
|

Common Sand.-Star (OpMura textwrata).

a, front; J, back; o, portion of centre and arm magnified (front); d, 1l..
same (back).

|
}
i
|
!
i
|

Ophiura annulosa,

View of back (principal figure). a, portion of arm (ander side), magnified ;
b, the same (upper side) ; o, front view of centre,

Ophiura pyanulata.

( “:‘ :ront; b, back ¢, portion of arm at the back, natural size ;”d, the same
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without any trace of an inferior furrow, but always accompanied | ribs; rays beneath planulate, bifariously papillose; papillse very small
Iaterally with spines more or less moveable, and with two rows only | and submarginal.

of large cirrhi, or suckers, one on each side below. Mouth in the| It is found in the Indian seas and thoss of the North. It has alm
midst of five very ahort alits, not exoseding the demi-diameter of the | been taken on the coasts of Scotland, (Forbes, ‘British Star-Fishes.)
body, and furnished with a foew papilliform suckers (eight), and on the
edges with five groupas of soales, which are often dentiform. Orifices
of the ovaries very large, in the shape of a slit on each side of the root
of the rays. No madreporiform tuberole. (De Blainville.)

0. texturata (Stclla lacertosa, Link.), Common Sand-Star. It is
of a brownish or brownish-white colour; rays smoothly subulate; the
soales on the lower surface disposed trifariously; the papille of the
sides very small and ud%nued.

It ia found in the geau Seas, Lamarck adds the Atlantic
Oooan. It was taken very abundantly in the trawl in Davis's Strait
in Sir Edward Parry's first voyage; and occurs sometimes in immense
numbers on the British coasta.

0. albida (E. Forbes), the Leaser Sand-Star, is a smaller species, also
found on the British coast. It is of a white colour when it is dried.

O. annulosa. Brownish, rays long, smoothly subulate, spinous at
the aides, the spines annulose, and subadpressed; back of the diso
echinulate. v

It is found in Australasia; first made known apparently by the
voyage of Péron and Le Sueur. d

O. granulata (Ophiura echinata, Lam., Stella granulata, Link.).: ,’
Blackish ; diso granulated above ; rays echinato-spinose ; spines thick,
rather longer than the width of the nti:n It is found in the European ¢
Seas, those of the Weat Indies, the Atlantic, &o. N P

'
.

; 7

&Mw&mmp&%nwi& much facility in all direc-
agitating the ap o arms in a t-like manner,
Buryale (Astrophyton, Link.; Gorgonocephalus, ), is & genus
which De Blainville indluded with OpAiura in his family Asterophidea.
It has the body regular, depressed, rather amall, pentagonal, provided \
with five Appen(::;- or rays rounded above, flattened below, dividing, % Ve
i in attenuating more and more to the extremitiee, ?
which are cirrhous. Mouth at the ceatre of five oonve:iing furrows,
in form of holes, not extending to the circumference of the body, and
hld ered with illiform :l.&b:lit (&".ehmﬁnt) o th i K‘x ;}_/
pelmifora. simple below, dichotomo-palmate 0 apex ; e
back muricated with two rows of tuberoulea,

Jwryels soutats.
@, back; b, tront; e, central portion of back, natural sise; d, the samo
(front), natural size,

|
| & costosa (Astrophyton costosum, Link.). Back of the disc with ten

1
q“m;\m-ﬂmcn(ﬁ-&ﬂ-ﬂia;qhml
oach), matarel sie ; &, extremity of ene wrm, natural sise. :
R scudete \K vovecsssm, Lema ; Adstrephphen scwiatum, Link. ; - -
4 -tus Cupet Medusa, Lina). Disxc wide, radiated above with warty Dargele costesa.

|
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Furyale costosa.
Centre (front), natural size.

unarmed ribs in pairs, truncate at the apex; rays dichotomous, very
ramose, and transversely rugose. It is found in the seas of America.

Though the species do not appear to be numerous, the form seems
to be numerous in all seas. [ECHIONODERMATA.]

OPHRYOESSA. [lauaNmax]

OPHRYS,a genusof Plants belonfing to the natural order Orchidacee.
It hasa })ntent perianth, a variously-lobed lip without a spur. The
glands of the stalks of the pollen masses each in & distinct pouch.

O. apifera, Bee-Orchis, has a tumid 5-lobed lip, the two lower lobes
prominent and with a hairy base, the two intermediate reflexed, trun-
cate, terminal, acute, elongated and reflexed; the anthers with a
hooked point, the petals oblong, bluntish, downy. It is about a foot
high, and has large, few, and rather distant flowers. The sepals are
whitish tinged with purple. The lip is velvety, brown, variegated
with yellow. It is one of the handsomest species of orchidaceous ;Enu,
native of Great Britain, and grows on char:;l calcareous soils.

O. arachnites, late Spider-Orchis, is distinguished by a terminal
inflexed flat rather heart-shaped appendage, and de{toid down
petals. The sepals are pink, the lip dark purple variegated wi
yellow and velvety, the appendage green, never reflexed. It is found
on chalk downs near Folkstone and 8ittingbourne in Kent.

O. aranifera, Spider-Orchis, has 8 obscure lobes, the middle lobe
large, emarginate, without an appendage, the petals linear and glabrous.
This species is smaller than the p: ing, and with fewer flowers.
The petals and sepals are green and quite glabrous. The lipis of a
dark brown colour, hairy, and covered with pale or yellowish lines, It
is found in ch places in Kent and Sussex.

0. muacifera, Fly-Orchis, has an oblong trifid lip with a large pale
spot in the centre, the middle lobe is elongated, bifid, the anthers short
and obtuse, and the petals filiform. It isa slender plant and grows
about a foot high. The petals are very narrow, and of a purple colour,
the sepals green, and the lip of a purplish-brown colour, the spot in
the centre of a bluish tinge. It is found in damp calcareous thickets
and pastures in Great Britain.

Babington, Manual of British Botany.)

PISTHOCOMUS. [Cracmz.)

OPIUM. [PAPAVER.

OPLURUS. (IeuaNmx.]

OPOPANAX, a genus of Plants belonging to the natural order

Umbellifere; it has an obsolete calyx, roundish entire petals rolled
inwards, with & rather acute lobe; compressed fruit with a dilated
convex border, bipinnate leaves with unequally cordate segments,
crenated and obtuse. The umbels are compotnd; the involucre both
universal and and the flowers yellow.

0. Chironum is a native of the south of Europe and Asia Minor, on
dry hills, margins of fields, and thickets. It 1s a plant 6 or 7 feet
high, of a dull-yellowish colour, and resembling a ip. Tho stem
is strongly furrowed; the leaves from 1 to 2 feet long, or more, flat,
bipinnate, with ovate cordate leaflets, which are usually oblique «t the
base, often confluent, and surrounded by a ocartilaginous crenated
border. The calyx is inconspicuous, the styles rather short and stout.
Although this plant is a native of the south of Europe, the resinous

which exudes from the stalk or root when wounded is brought

m the Levant and East Indies in roundish drops of a reddish-yellow
colour, with specks of white. It is supposed to be an emm e,
but it is seldom used ; it is similar in ita effects to assafoetida. This
is a plant of easy culture, and may be propagated either by seeds or
dividing at the root,

Dichlamydeous Plants ; Lindley, Flora Medica.)

PORINIA, a genus of Plants belonging to the natural order Com-
posite. It has a subimbricated involucre, the exterior scales much
smaller in several rows, a punctured receptacle, attenuated uniform
gu.i:.; the pappus of all the fruit in one row, feathery, dilated at the

. 0. autumnalis has radical leaves, linear, lanoeolate, toothed, or
pinnatifid, nearly glabrous; stalk branched, scaly, and thickened
upwards, the involucre glabrous or hairy. This is the 4 ;
owtumnalis of Smith and the Leontodon autumnalis of Koc It
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is a native of Great Britain in meadows and pastures and on lofty
mountains.

(Babington, Mansal of British Botamy.)

OPOSSUM. [DIDELPHINA ; MARSUPIATA.]

OPU'NTIA, a genus of Plants belonging to the natural order
Oactacea. In the gardens the species are called Indian Figs, and are
remarkable for their stems consisting of flat joints, broader at the
upper than the lower end, but which eventually lose that appearance,
becoming both oylindrical and oontinuous. On one of them, O.
cochenillifera, the cochineal insect is fed, and others yield a pleasant
sub-acid fruit, which is eaten in hot countries. The lavas of XEtna
are in some places covered with the spiny bushesof 0. vulgaris, whose
large purple juicy fruits are carried for sale to the neighbouring
markets. It is however only & naturalised plant, its native country
being South America within the tropios.

0. Tuna has been figured in Dillenius’s ¢ Hortus Elthamensis,” tab.
880, and is the original of what Linnseus called Cactus Tuna ; it has
beon ainoe called Cactus Bowplandii by Mr. Kunth. It differs from
the two following in the long whitish spines that arm it, in its very
broad oval joints, ita fully-expanded flower, which resembles that of
0. He ii, except that it is larger. This is the sort which in the
Jardin-des-Plantes at Paris nourishes the wild cochineal: it was
brought from Peru by Dombey, and according to Humboldt is in
much esteem in that oountr{‘u the food of a valuable sort of cochineal.

ORANG-UTAN, or ORANG-OUTANG, names by which the Pithecus
Satyrus of Geoffroy (Simia Satyrus of Linnsas), the Red Orang, is now
generally designated. [APe; CamMpanzEE.] The following are its
generic s :—

Muzzle large, elongated, somewhat rounded aunteriorly; forehead
sloping backwards; slight supraciliary ridges, but strong sagittal and
lambdoidal crests. Facial angle 80°. Auricles small. Twelve pai
of ribs; bones of the sternum in a double alternate row.
reaching to the ankle-joint. No ligamentum teres in the hip joint.
Feet long and narrow; hallux not extending to the end of the meta-
carpal bone of the adjoining toe; often wanting the ungueal phalanx
and nail  Canines very large, their apices extending beyond the inter-
vals of the opposite teeth. Intermaxillary bones anchylosed to the
maxillaries during the second or Fermanent dentition. Height under
?ge feet. It is an inhabitant of the islands of Borneo and Sumatra.

wen.)

8lde view of the skeletons of Pi¢tAsous Satyrus, young and adult. (From Owen.)

Professor Owen remarks that the young individual exhibits the
anthropoid character in the relative smallness of the face to the
cranium, resulting from the state of dengition, but that it corresponds

- with the adult skeleton in the number of ribs and in the relative pro-

portions of the upper and lower extremities. With regard to the
number of vertebrs, he observes that the figure of the adult skeleton,
which was taken by permission of the board of curators from the

specimen in the Museum of the Royal College of Surgeons, exhibits
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the abnormal number of five lumbar vertebrss instead of four, which
is the number existing in the trunk of the mature Orang preserved in
the Museum of the Zoological Society of London, and in the Skeleton
in the Museum of Comparative Anatomy in the Jardin-des-Plantes.
The form of the living animal, and its habits in captivity, have been
made familiar lz”mml specimens which have been kept in the
Gardens of the Zoological Society in the Regent's Park.
OKANGE. ([CiTrus.)
ORANGE-LILY. (Lruroa]
ORANGE TRIBE. [AURANTIACEA.]
ORBICULA. E&Bmomomm‘]
ORBITOLITES, [’Mu.uronmn.]
ORCA. (CrraocEa.}
ORCHIDA'CEZ, a natural order of Endogenous Plants, with the
stamens and style consolidated into a central column, and with an
inferior ovary: they constitute the whole of the class Gynandria
nionandria of the Linnman classification. There is no order of plants
the atructure of whose flowers is 50 anomalous as regards the relation
borne to each other by the parts of reproduction, or so singular in
respect to the form of the floral envelopes. [ONomIUM.] Unlike other
endogenous plants, the oalyx and corolla are not similar to each other
in form, texture, and colour; neither have they any similitude to the
changes of outline that are met with in such irregular flowers as are
roduced in other parts of the vegetable creation. On the contrary,
gy an exoessive development and singular conformation of one of the
petals called the labellum or lip, and by irregularities either of form,
size, or direction of the other sepnls and petals, by the peculiar adhesion
of these parts to each other, and by the occasional suppression of &
portion or them, flowers are produced so grotesque in form that it ia
no longer with tho vegetable kingdom that they can be compared, but
we are forced to search for resemblances in the animal world. Hence
we have such names among our native plants as the Bee, Fly, Man,
Ligard, nnd Butterfly Orchis, and appellations of the like nature in
foreign ocountries, Of these things some idea may be formed by the
annexed cut, where 1 represeuts Oncidium raniferum, or the Frog-
Oncidium, so called because its lip bears at its base the figure of a frog
couchant; 2, Peristeria elata, tge Spirito Santo Plant of Panama,
in whose flower wo find the likeneas of a dove in the act of descending
;\ﬁon the lip; 8, Prescottia colorans, whose lip is a fleshy hood; 4,
ngora fulva; 5, Cirrhea tristis; 6, Cycnoches mtriooaum&nngularly
like a swan, the arched ocolumn forming the head and neck; 7, Onci-
dium pulvinatum ; 8, Bolbophyllum barbigerum ; 9, Catasetum viride;
and 10, Peristeria cerina.

n consequence of their

forms, their ovlours, and the
lcious fragrance of many tli pry

these plants, they

ave ofhhyun‘

been cultivated with great zeal, both in this country and abroad.
[ErrrEYTES.]

Orchidaceous rlanh inhabit all parts of the world, except those
which are excessively dry or excessively cold, both of which appear
uncongenial to their nature, and they are most abundant in such as
have an equable mild climate, moist and warm during the greater part
of the year. Thus we have not a single species from Melville Island,
or Nova Zembis, or from the upper regions of northern mountains,
nor from the deserts of Africa; and the whole province of Mendoza,
one of the dry western states of South America, produces but one, and
that in a marsh. On the contrary, the woods o}) Brazil and equatorial
America, of the lower ranges of the Himalayas, and of the Indian
Archipelago, porsess countless myriads of these productions. In general
in hot countries the species are epiphytes, inhabiting tbe branches of
trees, or the sides of rocks and stones, to which they cling by means
of long twisting fleshy roots; and terrestrial species, that is to say,
such as grow exclusively in the ground, are rare and unknown : in
colder countries, on the con , the former are unknown and the
latter only represent the order. us in North America, where Orchi-
daceous Plants are plentiful, the epiphytal species are almost unknown,
a single species ovly occurring in Florida upon the branches of the
Magnolia. Some of them are true parasites, deriving their food from
the roots of trees upon which they grow. In this country we have
two cases of the kind, one the Neottia Nidus-Avis, or Bird’s-Nest
Orchis, a brownish scaly plant springing up oocasionally in woods,
and the other the Corallorhiza imnata, or Coral-Root, an oocasional
but very uncommon inhabitant of marshes.

The roots are of the following kinds :—Firstly, annual slender fibres,
simple or branched, of a succulent nature, incapable of extension, and
burrowing under ground, as in the genus Orchis. Secondly, annual
fleshy tubercles, round or oblong, simple or divided, as in the various
species of the same genus; they are always combined with the frst,
and appear, from their containing amylaceous granules in large quan-
tity, to be intended as receptacles of matter fit for the nutrition of
the plant. Tubercles of this kind have always a bud at their extre-
mity, and may be considered the principal inferior prolongation of the
axis. Thirdly, fleshy, simple, or branched perennial bodies, much
entangled, tortuous, and irregular in form, as in Corallorhiza, Neottia,
&c., or nearly simple and resembling tubers, as in Gastrodia. And
fourthly, perennial round shoots, simple or a little branched, capable
of extension, protruded from the stem into the air, adapted to adhering
to other bodies, and formed of a woody and axis covered
with cellular tissue, of which the subcutaneous layer is often green
and composed of large reticulated cells. The points of these roots are
usually green, but sometimes red or yellow. In a very few instances
of leafless species, as Chiloschista usncoides, they become entirely green,
and then appear to perform the functions of leaves.

The stem ia found in its most simple state in the terrestrial Ophrydee,
where it is only a growing point, surrounded by scales and constituting
a leaf-bud when at rest, which eventually grows into a secondary stem
or branch, on which the leaves and flowers are developed. This kind
of stem usually forms every year a lateral bud with a tubercular root
at its lower end, and, having unfolded its flowers and ripened its
fruit, perishes, to be sucoeeded by the stem belonging to the lateral
bud previously pre ; hence those species to which this kind of
stom Llonga have always a pair of tubercles, one shrivelling and in pro-
grees of exhaustion, the other swelling and in progress of completion.

The leaves are very uncertain in their appearance : usually they are
sheathing at the base, and membranous; but in Vanillee they are
hard, stalked, articulatod with the stem, and have no trace of a sheath.
Frequently they are leathery and veinless, as frequently they are
membranous and strongly ribbed, and both these conditions occur in
the same genus, as in Maxillaria and Oypripedism. In a I:Ee number
of the epiphytal species the leaves are notched unequally at the
apex, & aingular structure which has not yet been noticed in those
with membranous leaves.

Their floral envelopes are constructed irregularly upon a ternary
type, and consist of three exterior and three interior pieces. The
exterior pieces are usually nearly equal, and less brightly coloured
than the interior ; but the two lateral ones are often of a somewhat
different form from the other, which is anterior as the flower is placed
upon the infloresconce when young, but which often becomes poe-
terior when the flower is expanded, in consequence of the flower-stalk
being twisted or curved ; these parts are occasionally united by their
edges into & long tube, as in Masdevallia, or the lateral ones adhere
to the unguis of the lip in various degrees, or two ef them are con-
solidated into one, as in Corycium and many other genera. Occasion-
ally the intermediate piece is prolonged at the or base into one
or two hollow spurs, as intheszm Satyrium and Disa ; still more
rarely the lateral pieces are :fnnvd,uinDinpaia. Various
other less important modifications of the exterior piecen occur, but
in all cases the whole number, three, is present. o interior pieces
are usually three, never more; but in the instances of Monomeria and
Aviceps, the intermediate one only is present. They are generally
unequal, the two lateral pioces corresponding in form and sise, while
that between them, called the lip, is of some other form and sise: in
the genus TAdymitra however, and in Paztonia, they are all alike.
Nothing oan be more variable than the proportions they bear to each
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other and to the exterior pieces. It is only a few of their modifica-
tions which it seems important to notice. The lateral pieces are
occasionally bifid, as in certain species of Habenaria ; in Megaclinium
Jalcatum they are glandular at the apex; in most cases they are
distinct from the column; but in Lepanthes, Disa, and some
others, they are adnate to that organ ; in no instance are they spurred
or saccate, The lip is either distinct from the column or united to it,
stalked at its base, or dilated there, and often extended into a bag or
spur, which is rometimes, as in certain species of the genus Epiden-

rum, consolidated with the ovary; very rarely it has two spurs, as
in Diplocentrum. In the instances of Camarotis and Acropera it is
saccate at the point. Its form is infinitely varied, the extremes of
variation being Paxtonia for simplicity, and Coryanthes or Stankopea
for complexity. These and all other complicated forms may, without
difficulty. be reduced to a 8-lobed type, the simple form of which is
found in Maxrillaria, Bletia, and many Cattleyas. The lip is often so
slightly articulated with the column as to swing to and fro upon the
least disturbance, on which aocount it sometimes seems as if it were
endowed with a power of spontaneous motion : this is particularly
apparent in certain species of Pt 7 There is a frequent
tendency in the lip to produce tubercles or lamelle upon its surface ;
the latter are always confined to the veins, the former are principally
found near the base of the lip, and do not appear to have any relation
to the veins : it is in the genus Oncidium, Eria, and Zygopetalum that
these bodies, the use of which is unknown, are most conspicuous.
Not unfrequently the lip is bairy, convex, and so marked and coloured
a8 to bear o little resemblance to an insect. . .

It is usual to call the exterior series of floral envelopes calyx, and
the interior corolla; but the analogy of Marantacee renders it probable
that the so-called petals are a row of outer sterile stamens. This
however is a point upon which it is not here necessary to enlarge.

The centre of the flower is occupied by a body called the column,
which is formed .by the consolidation of the style and true stamens.
In the greater part of the order there is but one stamen present, and
it isin that case placed opposite the intermediate sepal, and consequently
alternate with the lateral petals : when, as in Cypripedium, there are
two stamens present, then the usual stamen remains in ita custom
position, in a sterile state ; and the two perfect stamens are uldition.:{
and placed right and left of it. It is supposed that in those species
which have but one anther there are two other stamens present in an
incomplete condition, and consolidated with the other; and from the
evidence offered by monstrous formations, it is thought that such
sterile stamens are represented in Orchisand its allies by two tubercles,
oue on each side of the column ; in Burlingtonia by two auricles near
the apex of the column; and by other signs in other cases. (Bauer,
¢ Illustrations of Orchidaceous Plants,’ 4to.,, London, 1880-1838, with
forty plates, in 4to.)

In the greater part of the order a single anther terminates the
column. This is usually two-celled, but often has ita cells divided
into two or four other cavities by the extension of the endothecium
between the lobes of the pollen masses, or is occasionally more or less
completely one-celled by the absorption of the connective. In Ophrydee
it is erect, with a distinct connective, and with the bases of the cells
either parallel or diverging, and then its cells dehisce along their face.
In Neottiex it is also erect, but appears to be dorzal instead of terminal,
in consequence of the stigma being placed before it for its whole length.
In the remainder of the order it falls prone upon the head of the
column, or the clinandrium, like a lid, and often is easily detached.
Sometimes this kind of anther originates from the margin of the clinan-
drium ; eometimes from within the margin, in which case it is occasion-
ally covered as by a hood, as in Cryptarrhena and other genera.

The pollen consists of lenticular or spheroidal grains, either single
or cohering in pairs, threes, or fours, or in larger masses in indefinite
oumber. Thegrains are usually held together by an elastic filamentous
substance, which in all Opkrydee and many others forins an axis round
which the grains or masses of grains are arranged, and which in a very
large part of the order assumes the appearance of a strap or caudicula.
This body either contracts an adhesion with a gland originating on the
margin of the stigma, as in Ophrydee, Neottiee, and Vandee, or it is
folded upon the pollen masses, as in Epidendree, or it terminates in
an amorphous dilatation, as in many Malaxidee. In all cases it con-
sists of cellular tissue, sometimes very lax and large, and thin-sided, as
in Polystackya ramulosa, more generally very compact, tough, and
thick-sided ; towards the end, which adgeres to the stigmatic gland,
the tissue becomes elongated, but otherwise it is more or less lenticular.
In Ophrydece the caudicula is extended towards the base of the anther-
cells; but in all the other divisiona of the order the caudicula, when
present, is lengthened in the direction of the apex of the cells.

The differences in the structure of the column, anther, and pollen
now e:fel:ined, furnish botanists with the best means of classifying
the order, and of breaking it up into sub-orders, in the following
manner ;:—

1. Malaridee (fg. 1), anther opercular; pollen waxy, with neither
caudicula nor gland.

2. Epidendree (fig. 2), anther opercular; pollen waxy, with the
caudicula folded back upon the pollen grains, and no gland.

8. Vande (fig. 8), anther opercular; pollen waxy, with a mem-
brano-cartilaginons caudicula and gland,
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4, Ophrydec (fg. 4), anther erect; pollen sectile or granular.

5. Arethusoe (fig. 5), anther opercular ; pollen granular or powdery.
6. Neottiex (fig. 6), anther dorsal; pollen powdery.

7. Cypripediec, anthers two, separated by a broad sterile lobe.
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The ovary adheres firmly to the tube of the calyx, and is often so
twisted, when the flower is about to expand, that its back, with the
floral envelopes belonging to it, is turned to the front, It consista of
three perfect carpels, stationed alternately with the stamens opposite
the petals, and bearing the placentee in their axis, and of three other
pieces alternate with the firat, destitute of placentm, and eventually
separating from them when the fruit is ripe.

The stigma is a viscid excavation in front of the anther, and just
below it. In most cases it is quite simple, merely terminating in &
glandular dilatation of the upper margin, called the rostellum. It is
lined with a lax tissue composed of minute ascending jointed hairs,
and has & direct communication with the cavity of the ovary, either
o’?en or only imperfectly closed up. The glandular dilatation in all

andee and Ophrydee, and in many genera, separates from the stigma
and adheres to the pollen masses; but it is also in numerous other
genera at all times inseparable from it. In Bonatea, in Habenaria,
and in some other genera of Ophrydee, there are two arms to the
upper edge of the stigma, each arm being channelled for the reception
oF the caudicula of a pollen mass, and terminating in & separable
gland ; between these lies a membrane, very variable in size, some-
times merely a connecting web, sometimes a distinot plicature or lobe,
and occasionally fornicate, and extended in the middle into a mucro.

The fruit is usually a capsule of six valves, bursting when ripe, and
discharging a multitude of minute seeds, with a netted loose tunic. In
Vanilla however and some other genera the fruit is succulent, aud the
seeds have a hard brittle integument immersed in aromatic pulp. The
eeeds apparently contain an exalbuminous embryo ; but from the great
minuteness of the parts this point is not yet eatisfactorily determined.

Imp tion in Orchidace was at one time thought to take place
in a peculiar manner by the intussusoeption of the fertilising principle
of the pollen grains. It has now however been proved experimentally
by Brown, A. Brongniirt, Morren, and the writer of this article, that
it in reality takes place only by the application of pollen grains to the
mucous surface of the stigma, as in other plants.

This order contains 394 genera and about 3000 species,

The following genera, which are mostly described in this work under
their names, are British:—Orchis, Gymnadenia, Aceras, H i
Ophrys, Herminium, Goodyera, Spiranthes, Listera, Neottia, Epipactis,
Cephalanthera, Corallorhiza, Malazis, Sturmia, Cypripedium.

(R. Brown, Prodromus Flore N. Hollandie, 8vo., 1810 ; the same
author, Observations wpon the Impregnation of Orchidee and Asclepi-
adee, 8vo.; Endlicher, Genera Plantarum, p. 185, 4to,, Viennsa;
Lindley, Genera and Species of Orchidaccous Plants, 8vo.; Lindley,
Vegetable Kingdom.)

ORCHIDALES. [ExNpoGENs.}

ORCHIL. [RocoELLA.]

ORCHIS, a genus of Planta the typo of the natural order Orchidacee,
and belonging to the tribe Ophrydinee. The old Linnaan genus Orchis
is now divided into many genera [ORCHIDACEZ), but a large number
of species are still retained under this designation. The tribe Ophry-
dinea is distinguished by the pollen masses being divisible into lobes,
which are waxy and definite in number. The anthers are wholl
adnate. The genus Orchis belongs to a section of this tribe, in whi
the cells of the anther have a rostellate process between their bases.
In Orchis the perianth is ringent and hooded ; the lip 3-lobed, spurred ;
the glands of the stalks of the pollen-masses are in a conmon pouch,
The following is an arrangement of the British species acoording to
Babington :—

* Glands of the pollen-masses separats ; lip erect in smetivation,
4 Bracts mostly 1-nerved ; root-knobs undivided.
1 Lip 8-lobed ; lobes broad and short.

Orchis Morio, Green-Winged Meadow-Orchis, 0. mascwls, Early

Purple Orchia,

1
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11 Lip 3-lobed; middle lobe dilated, bifid, and often with an

. intermediate tooth.

0. fusca, 0. militaris. 0. Simia. 0. ustulata.

1t Bracts with three or nrore nerves; root-knobs undivided.
0. laxiflora.
44+ Bracts with three or more nerves ; root-knobs palmate.
0. macwlata, Spotted Palmate-Orchis. O. latifolia, Marsh-Orchis.
#* (llands of the pollen-masses united ; root-knobs undivided.
4 Lip erect in mativation,
O. pyramidalis, Pyramidal-Orchis.
#+ Lip spiral in sestivation.

O. hircina, Lizard-Orchis.

(Babington, Manual of British Botany.)

ORDERS, a group of objects in natural history olassifications,
subordinate to a Class, or Sub-Class, It is however like many other
general torms used very loosely, especially by zoologists, In botany it
is more definitely applied, and is used synonymously with Family and
Tribe. In zoology Family and Tribe are frequently employed to denote
groups subordinate to orders. [FAMILIES OF PLANTS; SPEOIES.]

OK‘EOCEPHALUS. IavaNiDa.] .

OREOQCI’'NCLA, Mr. Gould’s name for a genus of Birds inhabiting
the Himalaya Mountains and Now Zealand. The species from the
latter locality (0. macrorhyncha) is nearly allied to, but differs from,
Turdus varius of authors. (* Zoological Proceedings,’ 1837.)

OREODAPHNE, Mountain Laurel (from 8peios, mountainous, and
3d¢pvn, a laurel), a genus of Plants belonging to the natural order
Eauracee. It is hermaphrodite, dicecious, or polygamous, with &
6-parted nearly equal calyx, the limb eventually disappearing. It has
9 stamens, oblong anthers, with narrow fllaments, 4-celled, the 3 inner
looking outwards. The fruit is succulent, more or less immersed in a
deep thick cup formed out of the altered tube of the calyx. The
flowers are panicled or racemose, axillary, and occasionally umbellulate.

O. opifera is native of the woods of Para and the Rio Negro. It
has oblong cuspidate leaves, tapering into the petiole, silky on the
under side. The panicles are compact, divaricating, and silky. The
fruit is oval in shape, and yields upon distillation & volatile oil, of a
yellow colour and peculiar smell. It is used in Brazil as a remedy in
pains and contractions of the limba

O. cupularis is a very large tree with a strong-scented wood ; it has
ovate elliptical leaves, acute at both ends, sometimes blunt at the apex,
ending in & channelled stalk, obsoletely netted, smooth; the axils of
the costal veins without pores, The flowers are in clustered few-
flowered rough hoary racemes below the axillary and terminal bud.
The calyx of the fruit is nearly globose. This species is the cinnamon
of the Mauritius, where it grows, and also in Bourbon and Madagascar,

(Lindley, Flora Medica.)

OREOTRAGUS. &Asm.oru]

ORGANIC REMAINS. By this term geologists understand the
numerous remains of plants and animals which oocur among the
stratified rocks. The same objects receive also the names of Petrifac-
tionsand Fossils. Someof these objects are obvioualy parts of animals
and plants, and retain their original structure, more or less altered b
chemical agencies since their sepulture in the earth ; others are earthy,
stony, or metallic bodies, moulded within or upon parts of animals or
plants, and thus resembling those parts in external aspect, but having
none of their internal organic texture, Nor can we exclude from the
notion of the remains of organic beings the few cases where marks of
vital action and movement occur on the surface and in the interior of
rocks, such as the foot-prints of reptiles on the sandstones of Cheshire
and Dumfriesshire, and of birds on the Oolite rocks of America, the
holes made by Lithophagous Conchifera in the limestone of Mendip,
snd the perforations of the valves of Shell-Fish by Zoophagous
Mollusca.

In 1828, M. Adolphe Brongniart, after examining the richest coll
tions then known of fossil (Fla.ntc, gave the following interesting

comparative table of fossil and recent species :—
Class of Plants, Fossil, Reoént,

Agamia . . . . . 27 7,000
Cryptogamia ccllulosa . ., . 2 1,500
C. vasculota e e e . 266 1,700
Phanerogamia gymnospermia . . b7 150
P. monocotyledonea . . P 8,000
P. dicotyledonea . . . . 100 82,000

501 50,350

Or 1 to 100,

Organio remains may be considered in three points of view. 1,
‘What are the t.ribe; of animals and ph(ntc 't.!;liech ocour lmlbodded ean
ueous deposits o t antiquity, or (as rather improperly termed)
i‘l? a fosail 'a)to:;el 2% what condition are they preserved? 3, In
what manner are they distributed in the earth?
. Judging from published catalogues and the course of discovery, the
living creation may be estimated to contain 100,000 plants, and far

more than double that number of*shimals. In a fosmil state we may
say, in round numbers, that 1000 plaats and 10,000 animals have been
socurately discriminated and classified. The numerical proportions
vary aocording to the groups of plants and animals selected for com-

purison.

In 1830 Professor Phillips drew up some comparative tables of fossil
and recent animals, which were inserted in the ¢ Encyclopeedia Metro-
politana.’ One of these is subjoined :—

Remains of Animals.

In the In superficial Livieg

Strata.,  Accumulati t d
Mammalia . 385 109 1,100
Cetacea . . 8 —
Birds . . few fow 5,000
Reptiles ., . 71 —_ 2,100
Fishes . . 183 —_ 5,500
Insccta .« . 74 — 100,000
Crustacea . 104 —_ 500
Annulosa . 104 —_— 1,000
Cephalopoda . 788 — 100
Pleropoda . [ —_ 50
Gasteropoda . 880 — 3,100
Conchifera . . 20,26 —_ 1,700
Tunicata . . - —_ —
Radiaria . . 278 — 1,000
Polypiaria . 476 —_ 1,000

6,027 109 122,100

Or 1 to 20.

The relative proportions of recent and fossil animals and plants,
taken according to their terrcstrial, fresh-water, or marine residence,
aer: thus estimated by Professor Phillips in 1836 in his ¢ Guide tv

eology.’

Recent, Fossil. Proportions,
Terrestrial Plants . 59,000 500 118to 1l
Terrestrial Animals . 115,500 830 3850tol
Fresh Water Plants . 100 40 2t01
Fresh Water Animals 3,560 260 l4to 1
Marine Plants . . 1,000 40 25t0 1
Marine Animals . . 11,750 6,065 2t01

The progress of discovery shows that all the tables referred to here
contain estimates much below the truth; both plants and animals
have been found to nearly twice the tabular numbers (fishes, for
example, in 1838, were stated by Agassiz to be 800 fossil and &00)
recent); but as the proportions are not very materially affected, it is
not neceasary to oonstruct new tables suited to the present amount of
knowledge.

The extreme paucity of terrestrial plants and animals in a fossil
state is a circumstance very ea.n‘lx accounted for by the analogy of
modern nature; for if few of the 60,000 plauts and huundreds of
thousands of animals fiad their way by inundations or other causes to
modern lakes and oceans, we have no reason to expect the remains of
the ancient terrestrisl fauna or flora to abound in the ancient marine

Y | or lacustrine sediments. We must therefore always acknowledge the

imperfection of the picture which organic remains present to us of
the vegetables and aviwmals which anciently covered the early dry land
of our planet. On the other hand, the large proportion which fossil
shells and Zoophyta bear to the corresponding recent classes (nearly as
1 to 1, if the hard parts of the recent objects are alone considered) is
exactly what might & priori be expected in examining sediments from
water; and we may confidently affirm that from data so ample (cor-
roborated by fossil fishes already bearing a proportion of 1 fossil to
10 recent), the condition and character of the ancient oceans and lakes
may be in a considerable degree known.

e imperfection of innumerable specimens of foesil plants,
sholls, fishes, &c., is not entirely nor principally owing to the chemical
and mechanical agencies which have been exerted to modify their
aspect and substance ; on the contrary, the broken condition of many
fossil trees, and the scattered situations in which their stems, leaves,
and fruits occur, and in some cases the loss of part of their atructare,
are to be ascribed to the turbulent action which accompanied their
inhumation, and to the exposure and decomposition which they bad
previously sustained. Awong fossil bivalve shells it is very common
to fiud the pieces separated by the decay of the hinge ligaments; not
unfrequently the shells are broken; sometimes they are rolled and
worn. These accidents preceded their inclusion in the rocks, and they
are indications not to be mistaken of the condition of the waters in
which the Mollusca lived, and the rate and ciroumstances of the
deposition of sediment.

whatever condition buried, the remains of plants and animals
have been subsequently affected both by mechanical and chemical
forces : the effect of the former is evident in the compressed Ammo-
nites of Watchet, Tytherton, and Speeton, in the Goniatites and
Pectens of Bradford in Yorkshire, and in the Fishes and Jchck ‘
of Charmouth. Some of the most interesting cases of this m«&m

compresion are commonly witnessed among the shales and gritatones
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which ocover coal; for the large cylindrical stems of Sigillaria and
Lepidodendron lie flat as paper between the laminwm of shale, but
appear with a depressed elliptical section when they lie obliquely
across the grits, and retain their oylindrical figure whenever they
stand erect in the rooks.

The conditions under which the remains of animals are presented
vary very much. The conditions of preservation in which fossil plants
appear may be thus classed : — )

1. The plant little altered ; as in the brown coal-formations of the
Rhine, and in a particular case at Gristhorp near Scarborough, among
the Oolites, where Solenites Murrayana of Lindley is found flexile,
elastic, and with ita tissues distinct. The same thing was observed by
the author at Ardwick near Manchester, in the coal formation.

2. The plant carbonised to jet or coal. This oconversion of the
vegetable aubstance is very common in clays of every geological age;
plentifully 8o in the coal formation.

8. The substance of the plant entirely removed from the place that
it occupied, leaving a hollow where it was deposited. This happens in
coarse gritstone, as near Leeds,

4. The cells of the plant filled with extraneous matter, as carbonate
of lime in ? Harcourtii (see the ¢ Fossil Flora of Great
Britain’), pyrites in the fruits of Sheppey, silica in the wood of
Woburn.

The remains of the animal kingdom present ﬁ...;lunllol series :—

1. Bones of Vertebrata genen.llmuu of fishes, the coverings of
Crustacea, are often but slightly changed from their original composi-
tion. They often retain the gelatinous parts of their mass,

2. Shells, corals, and Echinodermata, composed of carbonate of lime
with gelatin, have in some cases (aud very often among hnin? strata)
not lost the whole of their gelatinous part. From this condition of
little change there is every gradstion observable, till (in the oolites
particularly) the whole of the organic substance has been entirely
removed, and a.cavity is left in its place. The sides of this cavity
retain the impreesion of the external surface of the coral or shell;
and it not unfrequently happens that in the cavity once ooccupied by a
shell is an almost unattached mass of stone, which filled the interior
of the -lhdl,and represents the figure of the animal, in several respects,

ectly.

8. Into this cavity carbonate of lime has been again introduced in
solution, 8o as to become clearly crystallised in solitary rhomboids, or
in a connected mass, replacing completely the gelatin and carbonate of
lime which composed the original shell; in other cases silica, and,
rarely, iron pyrites, fill up the vacuity.

4. The greensand formations show abundance of examples of the
impregnation of the calcareous substance of shells, corals, and Echino-
dermata, with a siliceous infiltration.

The occurrence of org#nic remains is not known to be dependent
on depth below the surface of the earth or on particular height
above it. Foesil plants occur in our deepest collieries, and fossil shells
crown very lofty points of the Alps and Pyreneces. Yet, because of
the limited thickness of the strata, and the entire absence of organio
reliquis from the granite masses below them, it is evident that at the
depth of a few thousand yards below the surface, in most situations,
the traces of ancient life end. In like manner, because in general the
lower strata, in which few or no organic forms remain, rise to the
highest ground, many mountain ranges are almost or absolutely
deficient in fossils. UPon the whole these are most numerous in the
lower parts of the earth’s surface, because the formations there occurring
are generally of a later origin than the stratified rocks which are
up%iftotjlnw monnhixl:‘ chains, . X 2

n modern oceans the oocurrence of marine Mollusca, Zoophyta,

in a living state, is either known or inferred to be limited to mode:ct:
depths, from 10 to 100 or 1000 feéet; when therefore we reflect on the
vast abundance of shells in the Silurian strata, buried beneath several
thousand feet of old red-sandstone, or of the comparable phenomena
presented by the mountain limestone shells which are covered by 3000
or 5000 feet of coal strata, we see clearly in these cases the probability
(independent of the proof deduced from considering the nature and
poeition of the rocks) of the occurrence of great up and downward
movements affecting large breadths of the ancient oceans.

Shells, fishes, and Polypifera affect, while living, peculiar situations ;
the rocky, sandy, and argillaceous parts of the sea-bed yield Radiata
and Mollusca in very unequal abundance ; and it is worth inquiry how
far such relations and peculiarities can be discovered among fossil
reliquie. If anciently vegetables were swept down by inundations
from the land and buried in marine or fresh-water deposits, we ought
to find some correspondence between these deposits and the sediments
which now, in vnﬁou:nﬁu of the world, are drifted with the trees
and herbs to great inland lakes, mstuaries, or the open sea. This
expectation is justified by observation. It is almost exclusively in
arenaceous and argillaceous strata, which for other reasons geologists
bave inferred to be detrital deposits, that we find the specimens of
terrestrial herbs and trees, mostly fragmentary, and often aoccamulated
in irregular patches. This is well seen in the arenaceous strata of the
Yorkshire coast. Aguin, it is principally in limestones that we find
the lamelliferous corals and & proportion of the Eckirnodermata,
and this is in accordance with observation of the analogous living races.

But the circumstance to which the laws of distribution of organic

remains in the earth are most distinotly and constantly related, is the
antiquity of the strata. This will appear from the following brief
statementa.

In the oldest of all the strata known to geologists, the gneiss and
mica-schist systems, which repose upon the unstratified granites and
congeneric rocks, few or rather no traces of organic life appear. Hence
it is that fossils appear exéluded from particular geographical areas,
as for example frequently from the interior parts of great mountain
ranges, which are generally composed in a considerable proportion of
these ancient primary strata.

On the contrary, among the more recent of the marine strata for
example, the eocene tertiary strata of London and Paris, the number
of organioc fossils is prodigiously great, If these contrasted cases were
the only ones which appeared to suggest a law that ‘the number of
organic fossils in the strata continually augmented from the earliest
primary to the latest tertiary rocks,’ they would deserve attention ;
but the supposition becomes changed into exact inference by comparing
suocoessively the systems of strata on & uniform plan. [GEoLoeY.]

Buch being the facts with regard to the number of species of organic
remains in the several of strata, we may next inquire as to
the distribution of the several kinds of fossil plants and animals.
Taking the broadest view of the subject, we may represent the distri-
bution of the classes of plants and animals in compendious tables,

Distribution of the Classes of Plants.
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The reader will not fail to remark that the classes belonging to the
columns marked 3 below, are re, ted in all the fossiliferous strata,
and that they all oontain mmablo parts, more abundantly
than any other of the classee. They are also principally marine, some
of them exclusively so. These facts should make us scrupulous in
believing that the full system of ancient organic life is diaclosed to us
by the series of organio fossils preserved in the earth.

Distribution of the Classes of Invertebral Animals.
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Fishes are the only class of Vertebrata found in all the systems of
strata. Reptiles begin to appear (if not in the Cnrboniferowleem
certainly in the next above. Birds and Mammalia appear locally an
rarely in the Oolitic rooks. If, lastly, we enquire in what part of the
series of aqueous deposits the remains of Man have been found, the
answer furnished by modern observation is very different from the
fanciful conjectures common in the 17th century. Then the remains
of men, “evidenoces of the deluge” (as Scheuchzer calls his imaginary
foesil man, but real fossil salamander !) [AMPHIBIA], were supposed to
be common in rocks of every age; now we are not .uble to quote a
single authentic example of any such ocourrence except in loose surface
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soil, sand, gravel, and caverns, in which, not uncommonly, pottery,
fabricated bones, and other marks of rude civilisation accompany the
reliques of our progenitora. If this absence of the bones of men
from the marine strata were the only evidence which geology had to
offer concerning the comparatively late creation of man, we might
excuse the singular error which from time to time is revived by specu-
lators little acquainted with the progress of science, the error of
attributing to the buman race, for whom the present aspect and
arrangement of the globe is adapted, the same antiquity of origin as
to those numerous tribes of plants and animals which became extinct
before the birth of man, and were adapted to other and earlier
conditions of the planet.

Distribution of the Classes of Vertebral Animals.
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‘We may produce & few of the proofs necessary to the establishment
of this truth, by determining first, what are the degrees of analogy to
existing races presented by the organic fossils of the different systems
of strata. As before observed, the remains of terrestrial plants and
animals oocur too rarely, and in a certain sense too accidentally, in
the strata of marine origin to be of much importance in this reasoning.
Taking then our examples chiefly from marine tribes, we may state
that in the Pal@ozoic Strata none of the species are known to be now
living, and about two-thirds of them belong to genera which are also
extinct. Among these extinct genera are the whole group of T'rilobites,
the Clymenice, Gloniatites, Orthocerata, Phragmocerata, &c., Producte,
and many lamelliferous corals.

All the species in the Carboniferous System are in the same manner
extinct, and fully half of the marine tribes belong to extinct geners,
often identical with those in the Palsmozoic Series. Here we find some
hundreds of terrestrinl plants (Lepidodendron, Stigmaria, &c.), now
entirely unknown among the 80,000 which botanists are acquainted
with. Nearly the same proportion of the species found in the Salife-
rous and Oolitic Systems (about 40 per cent.) belongs to extinct genera
(all the species being nnknown in modern oceans). Among these
genera we have the gigantic reptile forms, the Enaliosaurians, the
Igusnodong, the Megalosaurus ; the countless Cephalopods, Ammonites,
and Belemnites; many Crinoidea and Echinida, besides plants approach-
iug to Zamia, Equisetum, and tropical Ferns.

The Cretaceous System, in like manner, contains many extinect
fener. (Moeasaurus, Turrilites, Scaphites, Ananchytes, Marsupites, &c.),

n which about 40 per cent. of the species yet found may be ranked.
All the species are distinct from existing tribes.

But in the Tertiary Strata, which crown the series of marine
deposits, a different result has rewarded the diligent comparison
between fossil and recent species. The great number of shells in
these deposita gives excellent means of judgment, and M. Deshayes
has in consequence been able to establish very exact inferences. In
the oldest of the Tertiaries (Eocene deposits of Lyell) there occur
from 8 to 5 per cent. of existing species. In those of middle age
(Miocene deposits) from 7 to 28 (averaging 18) per cent.; but in the
uppermost series of Tertiaries (Pleiocene gepouiu) from 40 to 95 per
cent.

Thus, by estimates, as exact as can be made, of the whole number
of species, geologists are enabled to perceive clearly that the affinity
between fossil and recent species of animals and plants is greatest in
the most recent strata, least in the most ancient, and in general is
inversely proportional to the antiquity of the strata. Not only man
is absent from the fossil world of life, but nearly all the actual creation
is wanting there, and is replaced by the relics of other and earlier
creations.

By considering and comparing the organic remains which fill the
successive aystems of strata, we find that, as few living forms appear
among the lower tertiaries, few or none of the tertiary forms appear
in the lower parts of the Cretaceous System: this system is in the
same manner distinct from the mass of the oolites, these from the
red-sandstones, the latter from the carboniferous rocks, and all from
the pal@ozoic groups.

Euch of these systems of strata contains the remains of animals and
plants which were in existence in the ses, in fresh waters, or on the

land, at or previous to the time of the production of those strata; and
by combining the evidence derived from all, we arrive at a view, incom-

{eto indeed, yet not necessarily inaccurate, of the succession of organic
ife upon the globe. .

It is perhapa o common opinion that the earliest forms of life, those
which ocour in the fossiliferous primary (or palosoic) rocks, are of
simpler organisation than snch as belong to later periods; and a con-
jectural view of the succession of organic life on the globe obscurely
hints at a gradual complication of animal and vegetable organi<a*ions
in proportion to the elapsed time. In favour of this view, the first
occurrence of Fishes in the uppermost of the Silurian Strata, and tbe
first occurrence of Reptiles in the lower beds of the Maguesian Lime-
stone Formation deserve consideration. But, on the other hand. it is
not to be concealed that the earliest fishes which do appear exhibit
analogies to reptile structure, and betray no mark of iuferior organi-
sation; and the earliest remains of reptiles belong to high grades of
that class.

On referring to the most ancient known British foesils, those few
which lie in the slates of Snowdonia, we find them to oconsist of
Lamelliferous Polypifera and Brachiopoda, such as Lingula, Producta,
and Spirifera—a small assortment certainly, and thus perfectly in
bharmony with the view of the gradually increasing nun}eru?l amount
of foesil forms already explained, but not such as to justify a state-
ment of their inferiority of organisation. In thenext stage of organic
life, the Silurian System, the fossil species amount to several hundreds,
andamong them are many Polypifera, many Echinodermata, Brachic-
poda, and other Conchifera,Gasteropoda, and Cephalopoda, with Crustac
and Fishes. It cannot besaid that these organisations, oompu-ec.l with
others of the same class now living, are, in any just sense, inferior or
less complex ; nor do we find reason to qualify this assertion while
reviewing the similar and larger series of foesils from the Carbonifer-
ous System, in which Fishes become numerous and u‘ria'i in structare.

If we pursue this subject, the result of our inquiries is to establish
the fact of the sucocessive introduction of all the classes and most of
the great divisions of marine animals in the luooeni_vo. geological
periods, not by the improvement or expansion of one original gene
type, but by addition of new organisations to meet new physical
conditions of the globe.

This important result, which presents to us a series of great revolu-
tions in organio life anterior to the desicoation of our present land
(which is the bed, or rather exhibits many successively obliterated
beds of the ancient seas, with their extinct inhabitants), and adapted
to the chain of physical phenomena which preceded and prepared
the actual ments of nature, may be confirmed by a brief notice
of the duration of certain extinct races. By this expression it is not
meant to state or to insinuate definite Feriods of time, but the space
oocupied on & scale of successive geological events, by the whole
traceable duration of particular races of animals. For this purpose
we shall take two genera of Brachiopoda (Producta, Spirifera), four of
Cephalopoda (Goniatites, Orthoceras, Ammonites, Belemnites), three
of Crustacea (Calymene, Asaphus, Glyphia), three of Fishes (Holopty. hus,
Paleoniscus, Tetragonolepis), and three of Reptiles (Jchthyosaurws,
Pterodactylus, and Mosasaurus). The systems of strata being, s
before, represented by horisontal lines, and the particular fossils
ranged in vertical columns, the asterisks denote the occurrence and
geological duration of the groups. .

i

Here then is a representation of very numerous facts known to
geologists, which demonstrate that each group of extinct organisation,
each genus of such a group, each species of such a genus, hasa
definite geological nnge, appears at a particular point in the scale of
logical events, and ceases at another point. From these facts,
investigated and collected, it is a clear and positive inference that,
during the period which elapsed in the production of the stratified
rocks, many combinations of animals and plants—in this sense many
systems of organic life—came into being and passed away, not by
violent catastrophes or universal revolutions, but by partial substitu-
tions distinctly traceable, often coincident with or consequent oa
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changes of the strata, and more or less referrible to previous remark-
able changes in the physical condition of the globe,

From such a view, which we regard as fully established in truth,
the ¢Identification of Strata’ by organic remains (as geologists,
following Dr. William Smith, term the employment of Zoological and
Botanical Evidence to determine the geological age of formations or
systems of strata) follows as a natural and simple consequence. But
in employing this powerful instrument of research, geologists must
not overlook ascertained facts which limit the extent and modify the
rigour of the application :—

1. The geographical ares within which any one species of fossil has
been found is limited, and seldom (except in the palmozoio strata)
extends beyond a few degrees of latitude and longitude, (The same
thing applies to living species.)

2. The geographical range of fossil genera and larger groups is much
greater, but their geological range is also greater, and the evidence
which they furnish of geological age is diminished in precision.

8. Difficulties hence arise of a very serious nature where strata
really contemporaneous, or nearly so, but widely separated (as in
North America and Europe), are to be compared. Of 100 species of
foasils found in the cretaceous rocks of America, only two or three
are identical with European species in the same rock.

4. In all cases where distant deposits are to be classed in age by their
organic contents, a prudent geologist will not decide by what is called
a characteristic fossil, since this may only have a local value; he will
not be satisfied with a few fossils of one genus or group ; he will not pro-
nounce a positive opinion, unless several species of characteristic groups,
and belonging to different organisations, are presented for examination.
On such evidence, embodying the characteristic combinations of organic
life for each geological period, a just and secure inference may rest,
and thus employed, ‘ Organic Ramains’ become a clue to many of the
darkest pages in the ancient history of our planet.

ORI'GANUM (from épfyaror), a genus of Plants belonging to the
natural order Labiate, or Lamiace. It has an ovate tubular calyx,
10-13 nerved, striated, with nearly 5 equal teeth, the throat villous
inside. The corolla has a tube equal in lenzth to the calyx; the upper
lip sub-erect, emarginate; the lower spreading, trifid, with nearly equal
lobes. There are 4 protruding stamens, distant, somewhat didynamous,
The lobes of the style are nearly equal. The species are herbs.

0. vulgare, Marjoram, has stalked ovate-obtuse leaves, ovate bracts
longer than the calyx, the heads of the flowers roundish, panicled, and
ocrowded. The bracts are usually purple, ovate-obtuse, and at least
half as long again as the calyx. It is a native of Great Britain in dry
uncultivated places, and of Europe, North of Africa, and of Middle
Asia and America. It is an ornamental and aromatioc plant