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INTRGDUCTION.

'
——ee——

Ix the present volume it has been the endeavour of the
Author to give, with as niuch conciseness as is compatible |
with the subject, a ge;end view of the principal familics
into which the Animal Creation has been groupsd by,
modern Zoologists; together with such notices of their
characteristic habits and instinets as are to be gleaned
from various \vrit:ars in every dep'mmc;nt of Natural
History. These, it is- hoped, will be interesting to ‘the
general ;eader, and it the same time afford the student
ot least'a bird's-eyo view of the extensive field npon the

investigation of vhich he ie desivous of entering.
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A POPULAR INTRODUCTION TO ZOOLOGY.

CHAPTER L.

TrE science of Zoology teches us the foums and
habits of the countless animals with which we are

-everywhere swrrounded, their mutual dependendis ¥

upon each other, and their rélative importance in the
economy of Nature. Among the innumerable beings
which crowd this world not oneisidle ; all are actively
employed each in its separate sphere of usefulness,
and though they blindly do the work imposed upon

G?reat Creator, ignofant of other’s ways,
the grand result is perfect harmony.

When we consider how innamerable are the §pecies
of animal distributed over the whole surface of the
earth, and throughout the. immeasurable realms of
water, and are called: upon to recognise them indi-
vidually, and to identify all the menibers-of such a
multifarious host, the task might well ke considered
as hopeless as that of the unlettered savage who,
unable to count beyond twenty, sets about {ie‘ enu-
meération of the stars, and tries to fix their places and
assign cheir names. Yet even those stars have been
reduced to order, the very skies have been mapped
out, and the asti-nomer points with®as much satis-
faction to the buckle of Orion’s belt or the tip of the
nose of Bootes, as if these respectable gentlemen
were up on high sitting for their pertfiits.  ©

i ol



9 “ CLASSIFICATION.

A disbandeﬂ army presents to the observer nothing
*but a wild scene of inextricable confusion ; but when

at trumpet-call, the soldiers husten to their ranks,

and the appropriate binner waves above each com-,
any, these cumpanies fall into regiments, and the
iving mass, directed by one chief, moves on with
the utmdst order and regularity. :

Systematic arrangement is, therefore, the very
foundation of the science of zoology: it is only by
the establishment of classes, and orders, and genera,
and species, which constitute, so to speak, the colours
of the different regiments, that such arrangement is,
at all, to be" accomplished, and to dofine the limits
and the characters of these genera and species, the
efforts of the scientifie zoologist are principally di-
rected. -It must, consequently, be our lﬁzrst endeavour
to explain what these words, species and genera, mean.

. By Species is understood a number of animals o
closely resembling each other, that they all might

be supposed to be the offspring of the same parents,
~and in turn to give birth to progeny, exactly resem-
bling themselves. The domestic

s ¢ mestic mouse, for example,
18 a species, the exact fac-simile both of its ancestors

and its offspring. Species, however, may be slightly
modified by the continued operation of external cir-
cumstances, such as climate, abundance or deficiency
of food, or other similar aceidents ; there may, for
example, be a white mouse, or g piebald mouse ;
these are called Varieties of the species.

A Genus is a group ¢mbracing a number of species
whlch.have a strikicg genera resémblance to gach
other m certain important particulars, whereby they
are dxs_;tin;_,mislmble from all other anifmals. The
domestic mouse (Mus museulus), for instance,.is “at
once recogmsable. from the sqairrel, the beaver, or the
hare,‘from the circunistance that it has a long ‘tail
tapering to a point and denunded of hair; but there
are many other animals which, though evidently not
real mice, have this feature in common. There is
the rat, Mus »itfus ; the brown rat, Mus decumanus ;

. “ -'\'\"-/\-——_,"'\ .



CLASSIFICATION. . 3

the field mouse, Mus lvaticus ; and the harvest .
. imouse; Mus messorius,” all of which are species more

= or less resembling the Mouse, ‘but al] distinguishable

irom each other by minor characters 3 these, there- -
fore, constitute a genus. t

An Order is a far more extensive group, including
several genera, allied to each other by some important
feature in- their economy. . The rafs and fhe mice,
for'exumple, are all remarkable for their chisel-like
{ront teeth, but there are other animals that have
their teeth of the same construction, although they
‘have not the same long and tapering tail, e.g., the
squirrel, the, beaver, the hare, and the porcupine;
these, therefore, form"the order Rodentia, or animals
distinguished by their chisel-like teeth. "

A Class embraces all the Orders related to each
other by some grand and general character possessed
Gy them all in common. Thus, the Rodentia suckle
their young, but g0 do dogs, so do monkeys, hedge-
hogs, cats, whales, elephants, cows, ant-eaters, and
kangaroos; a circumstance whereby they are dis-
tinguished from birds, reptile§, or fishes. All animals
that give suck are, tlerefore, associated to form one
. great class—the i ¥ o e

Or we may take the converse of all this. Thus,in the
animal kingdom there is a Class of creatures recog-
nisable by the circumstaice ‘that they suckle their
young; among these iscan °Order, distinguished by
Yaving chisel-like teeth'in the front of their mouths’;
belonging to this.Order is g Genus, remarkable for
‘the possession of a long tapering tail, and fhe smallest
Species belonging to this. genus i¢ the harvest mause,
Mus Messorius. An arrangement such as this en-
ables v to find ont the name of any animal, and is
valled a system; which, in fact iz a dictionary with
Yhis difference, that here the properties enable us to
{ind out thie name, whereas in ordinamy dictlgmmes,
the known name serves to dcquaint us with the
properties, Thus, the study of Zoplogy is one
eminently calculated to accustom the mmg t?? habits
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of order and precision, to a close and accurate com-
parison of objects presented ta_our notice, and to a
clear and neat perception of their distinctive cha-
racters; it gives a facility of expression to, our de-
scriptions, and in this way its importance, as a branch
of education, cap scarcely, be exaggerated.

Perhaps nothing bas_contributed so much to the
advancement of the science of Natural History as the

- happy expedient first adopited by Linneweus, of %ving
to every object in Nature a double name, whereby its
identity is at once satisfactorily indicated. Thus, in
the examples given above, we say Mus musculus, Mus
rattus, Mus messorius. -The first of the two names is
that of the genus, and, therefore, common to all the
species of that zenus; the second is the specific name
—that is, points out the species to which we rafer, just
in the same manner as i thenames of persons. The
family name Milton or Shakspeare may belong. to
anybody, but John Milton and William Shakspeare
are individuals at once recognisable. The only dif-
ference is that in this case the specific name isp{med
first, instead of after that of the genus. 'I'o under-
stand the importance of this great step in Zoological
Science, it is unly necessary to read the descriptions
of old authors who, after devoting half a page to
the identification of an animal, leave you in doubt
whether they are speaking of a cat, a rat, or a hippo-
potamus, “

“With regard, to the classification of the immense
series of living beings composing the animal creation,
various systems have been at different times sketched
out by e master minds of science, all of which have
more or less fallen short of their great object. , Of
these, the most useful and mpst generally adopted is
t.hqt of Cuvier, and-as this will be more or less our
Zuide throughput the following pages, a knowledge
of its leading #eatures becomes indispensable.

According to the" system of Cuvier, all living

. animals are dyvided into— ,

Ist. Those that have back-bones (vertebra) ;
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2nd. Those that have not back-bones.
g ! Those animals that’hdve back-bones are called—
|, Vertebrate, -
e “ Those that are without back-bones are called —
i Invertebrate. 4
t’ The Vertebrate division includes—
" Fishes, ‘Reptiles, Birds, and Mammals, :
B ¢ The Invertebrate division is much more aumerons,
N\ and comprehends. animals of very various construc-
" tion ; these are—- ’
| 1st. Mollusks, or soft-bodied animals, such as cuétle-
| 5 fishes, snails, oysters, &e. ; .
2nd. Articulated Animals, or animals enclosed in a
jointed skin, such as iwsects, spiders, and lobsters ;
. 3rd. Radiated Animals, unsger which head are in-
' cluded all the lowest, and least perfect members of
the animal kingdom, many of them laving few
¥, ¢heracteristics in common. :
" The completeness of the above classification, so far
as it relates to the more perfect animals, is generally
l admitted, and we shall, therefore, tike it as our
guide ; but among the lowér tribes of creation such
| .. guidance fails us, and through this Jabyrinth we shall
~ have to make our way by the aid of more recent in-
vestigations. . ‘
In the preceding paragraph, as the reader may have
remarked, we have spokén of “the more perfect ani-
‘. mals” as contradistinguistied from those of “the
, “lower tribes,” and as ‘we shall again and again be
obliged to have recourse to- similar expréssions, the
terms ‘require some explaration. Ever‘{ animal is
perfect in its kind, and to add to, or to take’ from, its
* attributes would deteriorate its usefulness in creation.
‘ By thé perfect or imperfect structure of an animal we
simply mean the degree in which it approximates to
[ Man, the type and pattern of zoological perfection,
~ juct as in’ estimating the value of meney, we take
the highest coin of the realm‘us a standard of com-
parison. Man, the paragon of arimals; is the union
of what is most perfect and beautiful in them all.
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Hence, unimals which have a resemblance to Man,
are not without reason styled perfect in a degree
proportioned to that resemblance.,

With these preliminary observations, we enter on
our pleasurable task, and proceed to trace the varied
forms of animal existence frovi the first dawn of life
to Man,_himself, who, standing supreme in his mental
capacities, rises by his immortal destiny incomparably
beyond them all. ' :

Turning our attention to the great scene before us,
¢ Beast, bird, fish, insect, which no eye can see, no
glass can reach,” so strange and diversified are their
shapes and attributes, that the student naturally
in?uires, What is an animal@ a question which he
will soon find to be much more easily propounded
than satisfactorily solved. “

At the first glance of the superficial observer, the
distinctions between the animal and vegetable king:
doms seem plain and obvious. We all know a cow
from a cabbage, a horse from the grass upon which
it feeds; and Vet, as we come more closely to scruti-
nize forms of life less violently contrasted, doubts
and hesitations sopn begin to teach us that the dis-
criminetion is aot always so easy, and that at length
the differences between the animal and the vegetable
creations become almost imperceptible. Light and
darkness seem distinet enough, and no one possessed
of eye-sight could be in Gangzr of mistaking noon for
night ; but he who gazes on the morning’s dawn, and
tries to mark the line-that separates the parting
darknesa from the coming day, will find the task by
NO THERLE AN Gaay ono, g aén(ly do the lights and
shades tincture and mingle with each other.

The axiom of Linnmus is well-known. *Stones
Lrow, vogetables grow and live, animals grow, live,
and feel”” The capability of feeling, therefore, was
regarded by the great Swedishnaturalist as the
distinetive character of an animal; but how can we
define where feeling has been first bestowed. The

sefsitive plang which coyly shrinks upon the slightest




. CLASSIFICATION. 7

p
& touch, does it not“fecl? The flower that.shuts its
« “bells as evening comes; and seems to go to sleep, is
. it insensitive? ~We cannot tell. = ©
o + To move from place to place; to have the power of
locomotion, has been samid to be an attribute of
' * animals, whereby théy are distinguishable. Yet
«  although we see the Volvoxz,* (Fig. 1), rolling through
}
|

I 4 Fi6. 1—=VOLVOX. ¢ -

the drop_that forms its space * with slow ximi.%.tic
movement, wielding upon its surface countless living
filaments, we are forced té believe the chemist who

b r informs us that it is & vegetable.t 3
If we take a dvop of water from any stdgnant pool
‘ and place it under n mierosedpe, wo shall soon per-

coive that it containe o great varioty- of living

o organisms, very diverse in their shape, and all equally
* Volvo, I sl h
{ The Volvux globator, of which afigure is given in the text, is
acknowledged to %c o vegetablo production. In shape it seeros a
microscopi¢ globe, rolling slowly on its axis,  Moro nccurntely
examined, we perceive the body to ‘be formed of a truns arent
spherical membrane, studded with small green dotg, nnd' hay ng all
its surface covered over with vibmting filamentsof infipite minute-
4 ness, which produce currents in the surrounding watcr, and, thas
© ocause the revolution of “he little sphere, as well as [E& progress.on,
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remote in their structure and appearance from any
with which we are elsewhere familiar. Let the
reader cast his eye for a moment upon the annexed

N
)

engravin (rle(Lig 2), which represents a piece of duck-

weed gathered’ from a neighbouring pond, surrounded
T

FIG, 2.—MICROSCOPID OCCUPANTS OF A LEA¥ OF DUCRWERD.

Iighly Magnified,

1, FVorticella convallaria, . Sténtor polymorphuz,

2. Voleoz o, . 10, Eunun{a'o truncatelia,

3. Vagmicnia crmlall«‘m. ; 11, Pandoring morum.

4. dmphileptus fasciolr. 12. Stylonychia mytilus,

8. Javicula kippocampus, 13, Paramecium aurelia,

6. Amaba diffuens. 14, EBuplotes truvcalus.

7. Trachelocerca olor, ) r 16, Buplotes striatus. X

8. Polytoma wvella.

o

; . ]
by the microscopic creatures that live in its vicinity. 1
Some fixed upon 'the stem (Fig. 2, ¢) like trumpets in
their shape, S'Eread out their gaping mouths, arbund
which whirl the swarhing atoms 1Eat they swallow;
others, like wine-glasses i miniature, stretch ont +he
little bells that constitute their bodies, to the length :
of their transparent stems in search ‘of foed, o> if
alarmed, folding their stalks in spiral revolutions,
shrink timidly from dapger (Fig. 2,1). ;

The Volvox (Fig. 2,2) silently revolves, & little
world within itself.s Others, (Fig. 2,6) of different
shay=, resemble filins of ever-changing cloud. Others, °j
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again, transparent’ glabes of jelly (Fig. 2, 1), shoot

" forthestar-like rays ju all directions. Some have the

-

form of glass-like shuttles, coloured with bright green
contents, creeping more slowly than the hour hand of
a watch along the bottom. Some (Fig. 2, ) have the
shape of rolling mulberries, that gently make their
way through the surrounding water.” Others (Fig. 2, 7),
like swans in form, glide up and down with graceful
elegance. The vaginicola® (Fig. 2,3) livesin a crystal
vase, from which it strefches itself forth in search of
nourishment. © The Parameciumt (Fig. 2, v), like a
meteor, shoots along, prowling in all directions,; some
(Fig. 2, 1,1), clad In shells, and armed with leg-like
hooklets, ereep much after the manner of inseets:
while others skip from point to-point like living scin-
tillations. Such are the creatures that we find in
swarms in every stagnant ditch, as any one possessed of
*a_very ordinary microscope may soon convince him-
self. These wonderful organisms have little resem-
blance to each other. It is difficult, indeed, with the
exception of their miraculous minuteness, to fix upon
any character that they fossess in common. We
are not surprised, therefore, that by the earlier
observers with the microscope, they were all grouped
together under the very extensive designation of
Animalcules, a term simply significative of their small
size, or of Infusorial ‘Aximalcules, in allusion to the
circumstance that they ate generally met with in
infusions of animal of of vegetable substances, and
are easily attainsble by exposing such-infusions to
the-atmosphere. Al .

Modern improvements 4n the microscope, and a
close attention to the habits and organization of the
creatares uiider consideration, have, however, revealed
to us the startling fact that in the drop of water
under contemplation, we have examples of no fewer
than three distinct classes of organisms: one belong-
ing tothe vegetable, and two to the animal series of
creation. By using a very simple test, namely, the
* Vagina, asheath, colo, I inhabit,  + wapagifuns, mmmel;oa. cilong.

) o “B o
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addition of a little iodine to the drop in which they
swim, it is found that four specimens in the. little
group before ‘us, namely, the Vilvoz (Fig. 2, 1), the
Polytoma (Fig. 2, ¢), the Navicula. (FiE. 2, 5), and the
Pandorina (Fig. 2, n), at once turn blue, indicative
that they contain starch, a substancg thought to be
peculiar to the vegetable creation, and thus confess -
that they ere vegetable productions.

The slimy substance of the Amaba diffluens (Fig.
2,5), that we have stated to be continually changing:its
shape, like the outline of a cloud, refuses to alter its
colour under such a test; and, moreover, as it flows
or glides from place to place, is seen' to devour and
to gigest the materials with which it is surrounded,
thus claiming adniission into the animal series, and
soon maiing good that claim by exhibiting atfributes
and capabilities decidedly of an animal character.
The remaining forms (Fig. 2,134 790,12 13 14, and 15),
more active and energetic in their movements, and
evidently of higher capabilities, aré all distinguished
by baving their bodies either Ylnrtially or entirely
covered with a wondrous machinery of vibrating
hair-like appendages, which, from their resemblance
to our eye-lashes, have been named cilia.* By the
assistance of these admirable organs, the little crea-
tures possessing them are rowed rapidly about from
place to place, or causing whirlpools in the surround-
ing water, drag towards tk2ir mouths the tiny victims
upon which they feed. The vegetable forms above
mentioned are known to botanists under the names
of Diatoms,t- Desmidice,} Conferva, &c.« The slime-
like animals are called by zoologists Rhizopods, while
the ciliated forms are distinguished by the appella-
tion of Infusoria, ' >

These, then, are the usual occupants of a drop of
water, the contemplation of which cannot but excite
the curiosity of the skectator, and call forth his
warmest admiration. /Curiosity will, however, per-

* Ciliuw, an eye-lnsh, ™ t, 8larouos, dintomos, divided,

% . § Beouds, desmos, a band.

¢




'r CLASSIFICATION. 11
’

| haps assume a deeper interest, when he still more
closely examines their history. .

There are in Sweden certain extensive tracts of

« ‘country entirely composed of an exceedingly fine

earth, which, from its whiteness and from an idea

- extensively prevalent, that it* possesses nutritious

properties, has long been distingunished by the name

‘of Bergmehl, or “ mountain meal.” A little of this

earth, for long ages trodden under foot, submitted to

. the modern microscope, has revealed itself to be

FIc, 3, ~VEGETABLE FORMS OF MI/ROSCOPIC ORGANISIS

' .

entirely vesolvable into minute shells of exquisite
beauty. and delicacy of sculpture. Th_esc sl}ells,
being composed almost entirely of pure ﬂxnt- (silex),
. are almost indestructible, and 1o a practised ey are
~ . atonce seen to have belonged to vegetable organisms
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resembling those represented in our engraving

(Fig. 2, 5), which must have dived for ages in some

uiet lake, tvhose waters covered the vast area where

they are found, and as“they é,\erished, sinking to the -
s

bottom, left their shells records of their history.
CHAPTER 1L

RuzoropA* (Root-footed animaleules).

To return to our magnified drop of water. We have
already described the Amaba diffluenst (Fig. 2, ¢), as
resembling a film of ever-changing cloud, so soft in its
consistenice that it is but ‘a little removed from fluidity.
It isnot firm enough even to be called jelly : it may
almost be compared to adrop of gum-water or mucus,
and yet it is endowed with very extraordinary capa-
bilities. It evidently has a voluntary power of moving
from Flace to place, and its mode of doing so is not
inapt {)ex ressed by the epithet « diffluens,” flowing-
away, by which it is distinguished. On first perceiving
one of these creatires.under the field of the micro-
scope, it will be found perhaps contracted into a
shapeless mass resembling a small patch of mucilage,
smdP offering little to attrast -attention; "while we
watch it, however, it bazing to move, spreads out
into a shape something like that represented in our

gure, and-we are almost tempted to make a drawing
of so strange a creature. eanwhile, it flows .into
another outline, spreading like water spilled upon a

reasy board, and so it glides from place to place,
and form to form. This microscopic film is hungry too,
and eats'; but having neither mouth nor stomach, it
is not at first easy to conjecture how such a feat can
be accomplishell.  Its body is generally seen to con-
tain the shells of Navicule (Fig 4), and other.similax

2. bila, rhira, a reot ; wivs, Todbs, pous, i 08, a fool.
9 p&‘ub:ﬂb. umioibe, change. FRAAL
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organisms; it does not seem to swallow them, but
“overwhelms them with its semifluid substance, and

-

‘e .
Fio, 4, —aMana,

as it passes over them, disselves whatever is digestible,
and then casts forth their empty shells. ;
The sea-side visitor, who will be at the trouble of
placing a little sea-weed, fresh gathered from the
rocks, in a’glass vessel filled with its native element,
and allowing it to remain for a few hours undisturbed,
will occasionally find, clinging to the sides of the
glass, filmy patches, so small as to be inconspicuous,
except with the assistance of a lens, which change
their form and glide along with siow but equable
movement. When magnified, their central -body
will be seen to throw out threadsresembling filaments
of melted glass, which spread’ like roots 1 ail di-
‘rections, and as these creatures seem to use their

©
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root-like filaments as feet, they are named Rhizopods

—that is, root-footed animals’ “They are, in iruth,

marine forms of the Amaba we have just been de-
seribing, from which, however, they differ in being

v
¥ Fig, 5. —Ritzorons.
.

able to construct for ‘themselves shelly coverings.
perforated, by innumerable little orifices ot foramina,
through which their root-like filaments (Pseudo-
podia)® are protruded ; from this circumstance, the
shells and the creatures inhabiting them have been
named Foraminifera,t *Minute as these shells are,
inyisible for the most part to ordihary vision, the
microscope reveals meuy of them to be structures
of exquisite beauty, gmulating in their shape the

 False feet. JeuBhs, pseudes, false ; wovs, pous, a foot,
t Foramen, an orifice; fero, T carry.
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model forms of anciept vases, and presenting an
“elaborate sculpture surpassing that of Chinese carvings

* in their decoration. _
= It is not, however; from their beauty, but from the

numbers in which they exist, that these and similar
organisms derive théir chief»importance. Few
visitors at the sea-side can have failed to observe
that often in the summer-titne the waves are lumin-
ous, and shine with phosphorescent splendour. The
ripples as they totter towards the beach sparkle with
scintillations, ‘and the crested waves blaze with a
{:ule but brilliant light. The fisherman, who from

is boat surveys the lambent flames that play around
him, seems to float in fire. The mariner can trace
his path by the long wake of light that streams
behind:like the train of some vast sky-rocket, or
looking from the prew, he sees his vessel as she
breasts the waves, dash from her bows broad sheets of
liquid splendour. As morning dawns the fairy vision
vanishes, nor can the keenest eye perceive in the
translucent element the tiny lamps that caused the
grand illumination. 3

Night comes again, again the sea, lit up, repeats
the glorious lesson. Not a breeze aweeps over its
tranquil surface but evokes a flash of splendour that
extends for miles, and emulates the lightnings of the
skies ; and so from day %o day the gallant ship sails
on, from.week to week, from mon&x to month, the
mighty ocean, through its wide extent, renews each
night the impressive spectacle. ‘

LE ve inquire into the cause df a phenomenon thus
widely extended, it will be found in every, part of
the world to depend upon the presence of infinite
myriads of living atoms resembling those we are
discussing.  Oa taking a glass of -the sea-water thus
made luminous, it will be found that every sparkle
is a brilliant ‘point of living substance such” as forms
the Rhizopods described above (Fig. 62.

We have as yet spoken only.of the simplest of
these animals, but by far the gteater portion of the
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Foraminifera are composite fabrics. The Rotalia *
(Fig. 5), for examplé, might almost be taken for the

FiG. 6.—FIGURE OF NOCTILUCA MIriAuzs,

shell of a microscopic ndutilus, nay, has been o mis-
taken even by the most emment zoologists. These
exquisite strucfures consist of a series of compart-
ments; in the interior, of which the semifluid sub-
stance of the animal is lodged. The walls of each
of these compartments dre perforated with innumer-
able holes, throngh whicli the slender glass-like fila-
ments protrade in all directions to a considerable
distance, so'that the shell in which the main body of
the creature’is encased, has somewhat tlie appeatance
of a spidér sitting in the tentre of its web.

These semifluid filaments (Pseudo-podia) also eon-
stitute the prehensile organs of these simple beings,
Any small objects Berviceable for nutriment rvith
which they come in contact are laid hold pf apparently
by the viscidity of their surface, and except they ure
animaleules of eonsidérable size and power, they are
uanable to escape. . When a fllament has so seized its

S

o X * Rota,a wheel, *
.

T RRRSY S—
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prey, adjoining fibres aggregate about it and coalesce,
a current of the viscous substance, so to g eak, sets
in towards the spot, and very soon egvelopes the
<object in a thin film: The prey being thus secured,
the glairy cords shorten themselves and draw it
towards the chief mass or body of the animal, or
else the object seized continues in the same place,
and the whole organic substance moves towards it,
the result being in either case that it is engulphed
and dissolved.

The size of the Rhizopods is exceedingly minute,
Ehrenberg describes Amabe, the dimensions of which
ran%e from 5g\ioth to Asth of an inch. The largest
fresh water forms only attain a diameter of -Lnd
part of an inch, whilst the largest marine species,
which ave just visible to the naked eye, do not measure
more than from Jlsth to Jth of an inch.

Notwithstanding their minuteness,  however, the
reader will now begin to perceive that these humble
creatures, diffused in countless multitudes throuch
every sea, and cased in shells of such exquisite work-
manship, are by no means unimportant agents in the
economy of N}z;ture_. Their numbers make up for
the minuteness of their dimeasions, and assiduously
employed as they have been from age to age, we are
not surprised to find that they, like the vegetable
forms described in the last “chapter, have been
important agents in the con.truction even of extensive
Zeological strata.

The extraordinary abundarce of foraminiferous shells
in the sand of some sea-shores has been long observed ;
Plancus, in 1739, counted, with the aid of a low magnifying
power, 6,000, individuals in an ounce of sand gathered
at Rimini, upon the shores of the Adriatic sea. D’Orbigny
states that 8,840,000 exist in an cunce of sand from the
Antilles; and, Schultze counted 5G0 shells in the jth of
a grain of sand collected from the mole of Gaeta on the
shores of the Mediterranean,

Ehrenberg describes finding chambered shells such as
we have delineated both on the surface of the sea, and
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also on the bottom, even at a depth of 12,000 feet. From
these great depths they are precured by soundings ; the
sounding-lesd, after being conted with grease, brings up
attached to iMhe small particles with which it comes in,
contact. Numerous suth soundings were ‘takefi by Sir
James Ross in his Antarctic egpedition, and have been
practised by others In diferont regions. Dr. Barclay
recordse the results of ea series of deep seassoundings
madb in the Atlantie, over a considergble geographical
area, from latitude 42° 4’ to latitude, 54° 17’ at depths
varying from 1,080 to 2,000 fathoms. “None of the
soundings contain a particle of gravel, sand, or other
unorganized matten They all agree in being made up
entirely of the shells of Foraminifera.” * There is, there-
fore, little doubt that the bottom,of the ocean is in many
localities covered, s perhaps te considerable depths, by
a sedimentary dcposit, ctnsisting principally of shells
of this deseription, and which, were they raiseli to the
surface, would constitute thick beds of incalculable ex-
tent. :

In a fossil condition, the shells of the Foraminifera
enter largely into the composition of the crust of the
carth in every part of the world. They form by far the
most important constituent of chalk wherever that sub-
.stance is met with. Dr. Barclay gpeaks of them as im-
por

of South Carolina, and adds, “they are still at work in
countless thousands on that coast, filling up harbours,
forming shoals, and depositing, their shells to record the
present state of the sea-sligre as their predecessors, now
entombed beneath Charlestown,*have done with regard to
ancient oceans.”

In many parts of the world the accumulation of these
shells has given origin to ‘widely-extended strata; many
hundredsof feet in thi¢kness. Mountains of Nummulitic
limestone, entirely composed of them, extend through the
Alps and Northern Italy, and are met with in‘Greece, Syria,
and Northern India he Mokkadam range, from which

the stone used in buildifig the Pyramids was obtained; are

simply masses 6f foramihiferous shels. «According to
M. Deshayes, there is fyund in most of the stope from
which Paris is built, @5 large a proportion of the shells of
‘Foramindfera ass of particles afp gand, so that it may be
said, almost without exaggeration, that even Paris owes

.

ortantly concegned in the formation of the tertiary rocks .
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the materials of which it is constructed to the persistent

. . fgency of these microscopic organisms.
Thus we perceive a film of living slime—for such essen-
o  4lally these creatures seem to be, moulded into a thousand
: beauteous forms, labouring incessantly—has silently pro-
8 duced results on which we can but gaze with awe.
: .

) CHAPTER IIL
SPONGES.*

B THERE seems to be little relationship between the
+ Foraminifera we have just been speaking of and
the race of sponges—in fact, few things could be
pointed out more unlike each other. Infinitely

N

. » P16, 7. —SrOMCGES,

diversified in their shape, the sponges, as we all

know, are distributed along the snores of every
* Spongia,a sponge.

:
5
:
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climate ; some overspread the surface of the rocks
like living carpets, dthers expand in fan-like growths
of softest texture; some are cylindrical in shape,
while others emulate the forms of bmnching shrubs ;
others, again, are moulded into cups and giant gob-
lets, many festoon the wall} of rocky caverns, or
depend, like living stglactites, from wave-worn roofs,
Examined with a microscope, however, . a living
sponge is found to differ but little from the organisms
we have just been contemplating. No matter what
its form, the living portion of a s nge consists of a
soft slime that coats each fibre of its structure, and
this soft slime, when highl{l magnified, resolves itself
entirely into paticles so like the Ameba in their
characters and attributes, tnat they are evidently of
the same nature, the main distinction being that,
whereas in the case of the Foraminifera, they secrete
a caleareous shell, the sponges construct a commor.
mevwork, over which the liv-
ing film is spread. This frame-
work varies in its composition
in different kinds of sponge.
Sometimes it i made up of
tubes of horn, forming a net-
¥ie. 8~ ruawrwonk or sroxor, WOIK interlaced in all direc-
tions; such is the common

sponge of commerce, which owes its resiliency and its
capaEility of absocbing aid rataining fluids, qualities
which render it so useful in “domestic economy, to

the construction of its kormy skeleton, TInstead of

tubes of horn, the sponges usually found upon our
coasts doposit in their substance crystals of pure flint,
which vary much in form jn different kinds, while o
third group strengthen their framework with caleg-
reous spicula of variable shape, Three different
Finds of sponge may, therefore, grow close to each
other, bathed alike with the same séa-water, yet they
elaborate therefrom jiroducts o different as hory
Jand flint, and lime, wher’e\véth to build ’

. a fabric that
su;ports the whole community, Qp viewing a living

— -
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sponge n sea-water with care and attention, it is
~ found to exhibit a corstant and energetic action,

FIG, 8, —FLINT CEYSTALS OF SIONGE.

which sufficiently shows its vitality. Dr. G
account of the Xiscovery of this motion in & native
species is very intcresting.

«T put a small branch of a spongia coalita with
_ some sea-water into a watch-glass, under the micro-

scope, and on reflecting the light of a candle through
the fluid, I soon perceived that there was some
intestine motion in the opaque particles floating
through the water. On moving the watch-glass, so
as to bring one of the apertuzes on ‘he side of the
sponge fully into view, I beheld, for the first time, the
splendid spectacle of the living fountain vomiting
forth from a circular cavity an impetuous torrent of

Fi. 10—E.0NGE [N ACTION,

liquid matter, and hurling along, in rapid succession,
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opaque masses, which it strewed everywhere around.
The beauty and novelty ef such a scepe in the
animal kingdom long arrested my attention: but
after twenty-five minutes of constant obseryation, I.
was obliged to withdraw my eye from fatigue, without
having seen the torrent for 'one instant change its
direction, or diminish in the slightest degree the
rapidity of its course.© I continued to watch the
samé orifice at short intervals for five hours, some-
‘times observing it for g quurter of an hour at a time ;
but still the stream rol?ed on with a constant and
cqual velocity.” . . '
The sponges perpetuate their race by a very
curious mode of increase. At stated periods there
project from the interior of the larger canals, that
traverse their substance in all directions, minnte oval
masses of jelly, which grow, till at length they are
detached and driven out by the issuing currents inte
the surrounding water. One would naturally expect
that such apparently helpless atoms would fall at
cnce to the bottom; but in such a case how could
the species be dispersed ? Here we behold with
wonder a_beantiful instance ‘of rovidential care, A
power of locomotion is conferreg upon the offspring,
which is not possessed by the parent sponge; for,
whereas the latter Jis firmly rooted to the bottom,
incapable of changing its place, the littio germ g
able to swim rapidly through the sea. This is
effected by cilia, or ‘minute airs, with which one
end of the peitr-shaped gemmule is beset ; these cop.
stantly keep up a rapid wibration, and thus row the
embrys sponge from place to place, until it reqcheg a
distant and suitable spot, where it qQuietly sett]es
down, and soon takes the form peculiar 1o its Species,
Were we to inform our young readers that fljy e
have been sponges, and that every fling wherewitt in
many parts of "t.i)e country, the roads age paved a’nd
which, before the mvéntion of lucifer matcheg ,06n-
stituted almost the.only means of obtaining fire had
grown at the bottom of the' sea, rooted uf?on l‘:)cl;s
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and sucking in the surrounding water throngh ipnu-
merable pores upon thirir surface, which conveyed
through every part of their soft texture materials for
their subsistence, we, zould scaccely expect the asser- -
tion to be credited, at least, without' considerable
‘hesitation ; and yet no fact in natural history is more
easily demonstrated. Not only do® the sfragments
~ of flints examined wmder tho microscope veveal the |
- fossilized texture of the sponge, but not unfrequently
the shells of the animalcules upon which they lived
are found in their substance, and even portions of
the sponge itself, as yet unpetrified, are often con-
tained in their interior. 3

. .
Fi@. 11, ~HALICHON ULIA OCULATA®
r

o o -

% #ixs, hals, the sea ; xdrdpos, chondros, cartilage.
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CHAPTER IV. Ry 5 el
Isnrusom‘ (Celiated animalcules).
RETURNING once more to our’examination of the
drop of water which has already furnished us with

lessons of such interest, we find it still offering to
our notice animalcules widely different in their

Fie 12, —panaMecioy, &c.

structure from any that we hzive'as yet ehco_untei‘ed.
They are all of them, however, distinguishable by
one striking feature in their economy—namely, that

* Met with in stagnant water.,
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A
f they are propelled through the water by meams of
¢, ‘vibratile cilia, which aré sometimes distributed over
* the entire surface of their bodies, whilé in others
sthese wonderful orgahs are restricted to certain parts,
more especially to the, vicinity of the mouth. The
possession of a mouth, as the reader will at once per-
ceive, isin itself an important character, whereby they
are broadly separated from the mouthless Rhizopods.
And when we add to this, that they are active in their
movements and definite in their shape, we have said
enough to insure their not being confounded with
any of the creatures we have as yet examined. 'The
. movements of the ciliated infusoria are exceedingl
vivacious; they swim about with great activity, avoid-
ing cach other as they pass in their rapid dance, and
evidently directing their motions with precision and
accuracy. Their instruments of locomotion are of
various kinds: some are provided with stiff bristle-
like appendages which are moveable, and perform
in some measure the office of feet, and with little
hooklets serving for attachment to foreign bodies.
Buf the most important locoinotive agents are, as has
been already stated,.the’ eilia with which they are
invariably furnished. Their nfovemests never seem.
to tire. At whatever period of the night they may be
examined, they are always found as actively at work -
as in the day-time ; they'never sleep. ¢
The cilia are intrusted’ with “another funetion
equally important—viz., the procuration of food: for
those situated in the vicinity-of the mouth, in which
position they are always niost’ evident, produce by
their vibration, currents in the surroundiig witer,
which bring to the mouth smaller animaleules, ‘or
particleswof vegetable matter that may be floating in
the neighbourhood, thus insuringsan abundant supply
of nutriment which, without such ‘assistance, it wauld
be impossible for these living atoms to obtain. The
food thus proeured is at once ‘swallowed, and accu-
mulates in little pellets in the inteiior of the semifluid
substance of their bodies, giving rise to sn appeararive -
’ C 50

o
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whichk misled Ehrenberg to suppose that these tiny

organisms were, possessed of numerous stomachs—

hence they were formerly named Polygastria,* ot
@

many-stomached animaleules, * - e

e ~gtéers, op sWaX-YN0K AND 1rs DrvisIONS,

By no means the leust remarkab] ;

B ble part® of the
history of the Infusoria is thei} mode of II))ropagatim;.
his is usually accomplished by the spontaneous

du’i?ion of the adult animaleule into two or more
poruions, each of which in a ghort time becomes in
every respect a comgleto individual. We remember
.}n our b((iivmh dalys hearing of some strange machine
foe einding ol beolo Youmg sgais wnf vl
; 10eq, Uttle thinking ‘that the conversion of old
animals into young omes was, in sober trath, one of
nature. Phe body of

the commonest operatigns of.
%’:c‘;;f:;“i:“}ie aliout tospropagate in this manner,
trans iaré; t,;;s b slightly elongated, and a line, more
A rt‘l rent than the regt, i seen to cross its middle
gachl‘;n;rea'_coustncho.n. next becomes- appayent at
e ecx!?l:({ of t,(IIm ling indicated, whieh, becoming
length divid [ﬁl SOmRg gradually deeper, ab
eon%ect,ed -'i!lslt ¢ animaleule into tywe halyes, nly
23 this gl‘o‘\‘vls ﬂfi;’;cb Lther by a narrew isthmuse, and
the part of either :t? i and thinner, a slight effort on

he now ne et jons
cuffor . arby distinet portions
;I;‘;)?’g;e'tlltleto_ese\-g? the frail bond - of uni]oli an
bt sepavation.  In gome elongated species
Yagrpds, gaster, gastros, the st

< TOAY, 1 5
o 5y Pg 98.' many ; yaorip,
T
-
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this fissure is effected.in a longitudinal direction,
the separation gradually Proceeding from the posterior
to the anterior portion of the body. Examples of
both these modes of ‘increase are delineated in the
. appended engravings (Eigs. 12 and 13).  ©

Fi0, 14.—FIGURE OF COLEFS AND CIILOMONAS,

If the organization of these animalcules were as
simple as it was supposed to be a few years ago,
when they were thought to he mere specks of living
Jelly imbibing nourishment through all parts of the
soft texture of their bodies, this kind of spontaneous
division would be a very simple matter, and every
step of the process easily undérstood : a little observa-
tion, however, will show that_there are circumstances
attending this operation of s very inexplicable cha-
racter.  Some species; as for example, Prorodon
teres,” represented in our engraving (E’ig., 12, 3), are
furnished with a very curious mouth surrounded by
a cylinder compose(f of horny teeth, throngh the
a.iency of which their food is seized and swallowed.
Should a deed of separation, therefore, have to be
drawn up preparatory to the act of division, it might
be a ‘puzzling question for the Infusorial lawyers to

settle which half shiould have the mouth. Even this:

difficulty .has, however, been provided for; and, ac-
cordingly, a new mouth and a new dental eylinder is

scen to sprout from thé hinder half, before the =

*® wpdipa, prora, fore part ; d8dvs, 68dwros, odous, odnlﬂog;  tooth.
¢ 2
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animal, originally one flesh, proceeds to divoree itself
into two, & .

URE OF yORTICELLE,

F10. 15.—FIG

This mode of pro cation, i1 w]}ich multiplication
and division go halﬁi’ in hand, is amazingly pro-
ductive: and, indeed, far surpasses in fertility an{
other with which we @ré acquainted. . Bvery school-
boy is familiar with the eelebrated préblem about
the nails in a horse's shee, qr the squares of a chess-
hoard, where the results aftainable by duplicative
multiplication *soon ppss ordinary numerical ex-
pressions. « Let any of our readers try the same
problezs with one of these animalewdes. An in-
dividual, if well supplied with food, has been observed
to divide at least once in twenty-four Iours. S0 that
in a fortnight, alloying the productsof each division
*o multiply at thesame rate, sixteen thousand three
hundred and éighty-four would be’produced from the
same stock, and inéfour weeks two hundred and
sixty-ejght -millions, four, hundred and thirty-five
th':’“s‘mfi four hundred and fifty-six, would be the
astounding progeny derived from a single animalcule.

[}
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We feel, therefore, but little surprise that with

. such powers of propagation, these minute creatures
'soon become diffused in countless myriads through

the waters gdapted t6 their habits, :

Nor is this all: the reproduction of these prolific
animals is sometimes effected it various ways, and
not unfrequently the same individual is found to
propagate by two or three "different modes—thus,
many species are-multiplied by buds which sprout
like those of plants{rom the surface of their bodies,
and speedily attaining the shape of their parent,
develop the cilia characteristic of their species.

"

-

F16. 16.~FIGURE OF VAGINICOLA.

Neither is it difficult to understand the necessity
for such amazing fecundity,” These moving -atoms
are the source from athich innumerable animals
derive their sustenance, which, in their, turn, become
the prey of creatures higher in the scaie of Jife;
they, therefore, form the basis of that mighty pyramid
which bears upon its apex Man himself. They are
the boundaries between life and death, the steady
barrier of the organic world, and although until a few
Years'ago, man was ignorant of-their very existence,
they have not the-less been activély employed since
first' creation dawned. As individuals, they are weak
enough; but in their countless legions _tlne become,
Perhaps, the most impoitant agents in the graud

§ Sconomy of nature, grain of sand is but a de-
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30 HYDROZOA. o

icable atom viewed alone, hut when upon the beach
:Eese sands  present themSelves arrayed in- their
broad phalanx, where JLan we obtain a stronger bul-r_
wark to oppose the raging storm ? ., o |

R b ' 5

CHAPTER V., y
Hmnézoa.* .

“IN the army of Xerxes there was a certain race
called Sagartians, The mode of ﬁ'ghting practlscd
by these men was this :~——When they engaged an
enemy, they thréw out,a fope with a noose at the
end ; whatever any one caught, either horse .or man,

- he dragged towards himself, sand those that were
entangled in the coils he speedily put to death.”—*
ngonowvs Vil 85. 3

‘ever was there more truth than in the old sﬂ)'mf’
“there is nothing new under the sun.” Who wot
have supposed, while réading of the strange feats

* perform | by the Brazilia,t with his lasso, by the
aid of which' ke literally takes the bull by the horns,
or trips up the ﬂeetesg, steed, that the same weapon
was used ages 420 to catch Greeks by the ngck, instead
of horses; much Josg could® ye have imagined that

an onslau’o-ht an S
was the %]ode'&f“ entlp Sosuncouth and ba

§ LOf warfare Jf ¢ considerable
Proportionof the anipy,) cgea(itio:‘ Zi:l) (:t)., seriously
speaking, this js " cade, the on’]y difference being
that thy ltlsS_OS emplbved by. mankind fire clumsiy
made of twisteq leatlxer, Whereas their prototf[.’es

1

{)tlfzeﬁthzsdﬁ““‘“y A0d refinement, of structure, W “'1;
to ,;"..eal }ll%e‘;;m.‘&t Penetration of *the mjcroseopP

- 5 a0 anima] egsily obtamable
?‘:}Oﬁmtelr-tm:? ll;_v Smply soraping off the slfimy surface
fe sticks or, Jady, S . every

pond, ealled * N #ves that float on almdst €

-

.

* Mo,

'} Tydes, the Hydra; (aow, zoon, an animal,
@ BT e



L’ @ © HYDROZOA. 31

The Hydra,* the history of which is so curious
. “and 4important, as to“demand our special notice.
* This little creature resembles a-small portion of
green <ransparent’ thread, fastened by one end to
the stems of water-plants,
while the other is fur-
nished' with several ra-
[ « - diating filaments of ex-
treme tenuity, which float;
freely in al{ directions ;
should one of the nume-
rous water-fleas, or an
other mirute animal,
come in contact with
these floating filaments,
though it touch but the
tip of one of them, it is
[ At once arrested in its
course, and in spite of
all its struggles dragged
to the central mouth,
which opens to receive
¢ . the helpless prey. -
The body of tl)\'e Hydra
‘; consists simply of a little
- gelatinousebag, the mar-
gins of which are fur-
nished with filaments em-
ployed as tentacles, whilst
at the opposite end there .
. is a little sucker where- |
b{ it fixes itself to foreign
| objects. The microscopg
| reveals the substance of — Fio. 17—1oN0-AruEn wvva.
| thede creatures to be composed entirely of a transpa-
rent glairy matter, in which granules of slightly
gréater. opacity may be observed to float. Not-
withstandimg this simplicity of ‘stricture, however, ,

|
y * Hydra, a fabled monster that reproduced its heads as fist us
they were cut off. ¢ -
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icable-atom viewed alone, hut when upon the beach
ese sands present themsSelves arrayed in- their

broad phalanx, where can we obtain a stronger bul- -

wark to oppose the raging storni ? ke -
L
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CHAPTER V., |
HYDROZOA® +

“Ix the army of Xerxes there was a certain race
called Sagartians. The mode of fighting practised
by these men was this:—When they engaged an
enemy, they threw out.a rope with a noose at the
end ; whatever any one caught, either horse -or man,
he dragged towards himself, sand those that were
entungh in the coils he speedily put to death.’—-
Hrroporus vii. 85.

Never was there more truth than in the old saying,
“ there is nothing new under the sun.” Who would
hava supposed, while r@adipg of the strange feats
performed by the Brazilian with his lasso, by the

aid of which ke literally takes the bull by the horns, °

or trips up the fleetest steed, that the same weapon
was used ages ago to catch Greeks by the ngck, instead
of horses; much less could* we have imagined that
an onslaught apparently’ soeuncouth and barbarous
was the mode of warfare of a very considerable
proportion -of the anix‘nal creation 3 anc fg’et, seriously
speaking, this is the cade, the only difierence being
that the lassos employed by. mankind are clumsily
made of twisted leather, whereas their prototypes
present a delicacy and refinement of structure, which
it requires the utiesf penetration of *the mjeroseope
to reveal. There is ap animal easily obtainable in
summer-time by simply scraping off the slimy surface
from the sticks or, 1éives that float on almdst every
pond, called* , * .

« * Hydra, the Hydra; (aov, zoon, an animal.

® .
.
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The Hydra,* the history of which is so curious

' . ‘and important, as to“demand our special notice.

* This little creature resembles a.small portion of
“green <ransparent’ thread, fastened by one end to
the stems of water-plants,
while the other 1z fur- .
nished: with several ra-
diating filaments of ex-
treme tenuity, which float,
freely in all directions ;
should one of the nume-
rous water-fleas, or an
other minute animal,
come in contact with
these floating filaments,
though it touch but the
tip of one of them, it is
atr once arrested in its
course, and in spite of
all its struggles dragged
to the central mouth,
which opens to receive

The body of tfl'e Hydra
consists simply of a little
gelatinousebag, the mar-
gins of which are fur-
nished with filaments emm-
ploved as tentacles, whilst
at the opposite end there
is a lx"ttl% sucker where-
by it fixes itself to foreign
objects. 'The microscope
reveals the substance of Fi6. 17 —LONG-ARMED HYDRA,
thede creatures to be composed entirely of a transpa-
rent glairy matier, in which gra.nufes of slightly
gréeater, opacity may be observed to float. Not-
withstanding this simplicity of stricture, however,

* Hydra, a fubled monster that reproduced :ts lieads as Rt qg
they were cut off, - »

e = o S e ot EOES T -~ go% T _ 8
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32 HYDROZOA.
they.are ablé to move from place to })lacc by fixing
alternately the extremities 8f their body after the
manner of @ leech, and they are sensible to the
presence of light, which they alwvays approach. o
But their most wonderful atfribute is that of being
able indefinitely to réproduce any part of their body :
which may be cut off. «If a Hydra be cut indor pieces,
each individual frngmenf: however small, will speedily
become a perfect animal, jn all respects like the
original, the parts which were defective being pro-
duced in their proper situation. If with fine scissors
we slit one half-way down, the result will be a Hydra
with two mouths, each smrounded by the usual
number of tentaclas; if these be again and again and ’
acain diwided, each division will become a new head,

thus forming a realization of the fable of the Lernean

e oo ool e

.
T —

.
¥16, 18 —nroea vivios, .

Hydra. Every .one. of the tentacles of this® newly-
. tomed monster will capture dood, and all the mouths
will devour it. « If two be eut across, and the fore-
part of one be applied to the fiind part of the other,

i ey oM™

[
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the two })arts will unite and form a perfect Polype

without leaving a scar. * They may even be turned

rinside out like a Sllove without injury, and in this

state will remain, that which was the exfernal surface
now being the stomach.,

The ordinary mode of increae is by the young
animals- budding from the side of the adult, but
previously to their separation, the offsets themselves
often send out side-buds, so that several generations
may sometimes be seen branching from one parent ;
nineteen young of various ages have been seen thas
connected, their numerous long tentacles twining
about in inextricable confusion.

To the earlier observers of the habits of the Hydre,
nothing could be more mysterious than their power of
seizing and retaining active prey ; but this is now
readily explained. The whole surface of their ten-
tacula is densely provided with a set of organs that
appear, under high powers of the microscope, to be
minute oval vesi(ﬁes, something like little soda-water
bottles, in each of which is coiled up a long and
delicate filament, not unaptly compared to the lasso

used by Brazilian horsemen,

The neck of each vesicle is ‘furnish#éd with three
sharp spines, which, when the ,arms are prepared to
seize the prey, become .erect and prominent. .The
mode of action of these weayions is as simple as the.
result is efficacious. The “lasso-threads,” with their
viseid extremities, speedily involve the scized victim
in their tenacious folds, and closely bind ‘it against
the spines with which the skin of the Hydra is studded ;
these, probably, in their turf, become prehensile. in-
struments§ and, moreover, apparently form an ap
ratus of poison fangs of a very deadly character, for
it is wbservable that an animal ‘once seized by the
Hydra, even should it escape from “its clutches, almost
immediately perishes. 3 .

We have dwelt at some length upen the hjstc'\rﬂ
of the Hydra, partly onaczount of the interes. whie
attaches ‘to an animal so simple in its :gwparen;

: E [
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structure’ and yet so formidably armed, but more
especially because it is the type of a large class of
beautiful creatures, to which we must now heg the’
attention of the young- naturalist,’ B L :

The Hydre, as we have saen, are capable of loco-
motion, and wander ‘about from place to place, but a
vast majority of the animals most nearly allied to it
in organization in their adult condition are fixed to
some foreign object upon which they grow.

dhe  Club Hydrz (Coryne)* for éxample (Fig. 19), are
always found growing upon the surface of some shell or
stone, to which they seem rooted by the extremity of a

Fro, 18.—~conryg: ¢ b, magnified; ¢, natural size.

apper part of th oy live, In these creatares the

shaped head, n‘ ee(ll)ody.']s dilated into @ kind of club;'
ing arran d-r’m i tentacula, which, instead @

distribited fapept, s 810 circlo aromnd tho fouths %°
at firsy %:lﬂ ¥ OVer the oxterior in such n mannct

y. omc t they seem gg ﬂ.lOtlgll they could be ©

: KOP'?WL Orim.‘-“acbtb.
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little use in procuring -food. On watching a  livin
specinten, however, their’ efficiency is goon  rendere(

* ~manifest. No sooner does a ing animal impinge

against one of these filaments than it is seized upon by
the lasso-threads, with which they are armed, and held
with mortal grasp. Thd mouth of the Coryne is not a
simple orifice, but a protrusible and fexible proboscis,
the oxtremity of which can b directed townids any
tentacle whereunto the prey happens to be adherent, and
thus the creature féeds itsclf exactly in the same manner
as the hydra describéd above.

The Tube Hydra (Tubularia),* constructed very mucl -

after the same plan as the preceding,
resides in o *slender horny tube re-
sembling a straw full of mugilaginous |
pith, rooted on & solid substance be-
low, and erowned by a living head,
resembling a fine searlet blossom with
a:double row of tentacula, and often
with pendent clusters like grapes.
Though perfeet as a single stem,
it is seldom found solitary, from ten
to one hundred and fifty stalks are
generally crowded together; and con-
stitute a brilliant group, too gorgeoysly
coloured to be effectively portrayed
by art. The tallest specimens .rise
thirteen inches high, and are gene- - A
rally found on dead shells, * The ;
heads, or Hipdre, ave noi refractile
into the tube; but, strange to say, are Fi, 2)—ricTne oF TUL-
continually falling off, and are ye. = -AwamotsA.
placed. . Six have been seen to be thus reproduced, one
after the other, in six months, Dwelling ameng_ the
Tavenous imthabitants of the deep, the delicate organs of
these defenceless beings are thus subject to continhal de-
struction ; but what if they are matilated, torn asunder, or
dividéd? " They again rise unhurt. . Wounds or lacera-
tions do not smyair :he vital principle, and thusabundance
15 secured—the widow’s crose is censtantly replenished.
The Sea-wreaths (Sertulariee)t ave known to every sen-
side visitor. Tn these clegant producticns the stem is

* Tubulus, a litile fube. "+ Sertuly, a little wreatl.,
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generally branched into innumgrable arborescent forms,
so plant-like in their aspect, that when gathered en the
beach, they dre not unfrequently confounded by our lady-

friends, with sundry vegctable growths of kindred appear-;

ance, under thé name of “sca-weeds;” and sometimes
spread by fairy fingers, and lai@ out in tasteful groups,
they seem themselves pathetically to join in the petition so
often appended to them by, their fair collectors,—

«( call us not weeds, but flowers of the sea 1"

Beautiful, however, as these “sea-weeds” are when

_ thus embalmed, we, for our part, prefer to see them living
in their native eloment, where they present a spectacle of

matchless interest, viewed even with an ordinary micro-

scope. - When thus examined, they are found to be made

up of branching tubes, glonf the sides of which are

ranged in eloso array little cells or cups sometimes many

‘thousands in number. Each gell contains a hungry
hydra, with its arms spread out in search of food, ready

to seize and d.rfusz into its mouth whatever offers in ‘the

way of aliment. These Polype-cells are variously disposed

3

. Fi0. 21.—FIouny OF SERTULAKIA OFERCULATA.
in different species, but they all agree in being sessile,
that is, closely sitting éu the branchlet where they grow.
Dispersad ang these celly, at certain periods of the
year, others are seen of different shape; these are tho
seed-cups, dne of which is represented in our figure. In

o




~

©

¢ HYDROZOA. 37

these elegant vases are formed the germs of their in-
numerable progeny, whicly when niature, swim forth like

* little bands of jelly (planude) covered externally with
‘eountless cilia, enabling them to voam at large in the sur-

rounding witer, till they meet with a fit resting-place
whereon to scttle down, and found another colony as
wonderfal as that from which’they sprung.

Closely resembling the sea-wresths—so much so, indeed,
that they might be easily be mistaken the one for the
other—are :

The BEll Corallines ( Campanularia),* a specimen of which
is represented in the appended figure (Fig. 22). There
are, however, important dif- . ,
ferences between the two fami-
lies, which it will be necessary
to explain. In the Sertularidns,
as we pointed out, the Polype-
cells are sessile, closely sitting
on the stem. In the Campa-
nularians every Polype-cup is
raised on a small stalk or
pedicle, so as to resemble very
closely o little wine-glass, the.
horny stem being ringed at in-
tervals, thus giving a certain
flexibility to all the branchlets,
The little wvases, where the. :
young are formed, are always
found to sprout just frdm‘the:
angle where the Polype-cells
join to the central stem; and
arpg much larger and of different
shape. . The most important”4
difference, however, is, that in
this family the young, instead
of Leing ciliated germs (pla-
nule), are active organisms, so unlike their parents, as to
be quite anrecognisable as beloniging to the same stock;
insomuch, indeed, that before describing ‘them, it will ve
necessary to make the student acquainted with another
geries of beantiful ereatures that await onr notice.

Fio. 22 —¥IGURE OF LAOMEDEA.

Acaiephee.f—The ocean in every climate swarms
* Campanuln, a litlle bell, e éxarfign, skaleple, a nettle.
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with infinite multitudes of animals, which, from their
minuteness and transparency, are almost as fmper
ceptible as the infusoria themselves. All, however, *
# are not equally minute, some grow to a. large size;
and various forms of these arg familiar to the inhabit-
ants of every beaclt, upon which, when cast up by
the wayes, they lie, like masses of jelly, melting, as
it were, ift the sun, exhibiting but few traces of that
elaborate structure, which more careful examination
discovers them to possess. Their uncouth®appear-
« ance has gained for {hem various appellations by
*  which they are generally known, as Sea-jelly, Sea-
blubber, or Jelly-fishes ; ~ whilst, from tlisagreeable

)
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Fig, 23,—58ABLUIBER. .

sensations produced by hgndling most of them, they
have been called Sea-nettles; *Stingers, or Stangers.
Their faculty efstinging is, indeed, the most promi-
nent feature they eshibit, so that their names n
- almost all languages are_ derived from this cirenm-
stance. * They were known fo the older naturalists
by the title of Urtice Marinae, and _the scienfific
appellation, whereby, they are generally designated,
is of similar import, “The forms of these gelatinous
* creatures canndt well Be distingunighed when tl_gns
cast up by the wavess but if we look over the side
of a sEi ) “at ancho¥, or take an excursion in a boat,
Ywe,ghall’ see rany floating *freely in their own ele- 1
ment, and displaying all ghe- clegance and beauty of

PRI, "IN
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their strueture. The species most commonly met

~with assume the form of a mushroom, .or umbrella-
-shaped disk, com}l)osed of transparent jelly. They
')v

move by alternately expanding and contracting their
bodies, and swim with. their upper surface directed
forwards, while their fringes and tentacles follow
behind, “like streamers long end gay.”

The Long-tailed Stinger (Cyanea® capillata) of our seas is & most

- formidablg creature, amd the terror of tender-gkinned bathers.  'With

its hroa wny, festoongd and gealloped disk, often a full foot or
even more across, it flaps its way through the yielding waters, and
drags after it o long train of riband-like arms, and secmingly inter-
minable tails, marking its course, when the body is far away from us.
Ongee tangled in its trailing * hair,” the unfortunafe, who has reck-
lessly ventured neross the monster's
path, soon writhes in J;rickly forture,
Every struggle bt binds the poisoncus
thregds more firmly round his body,
and then there i8 mo eseape, for when
the winder of the fatal net finds his
cowse impeded by the terrified human
Wrestling in his coils, secking no combat
with the mightier biped, he casts loose

is envenomed arms, and swims away.
The amputated weapons, severed from
their parent body, vent vengeance”on
he cause of their destruction, aild sting

as flercely 8s if their original proprictor 2 N 3
Eave the word of attack.—Pror. Forpes. { S 21

The :l‘ubs—gnouthed Sarsia (Sarsia T |
tubylosa) (Flli-i 24}, is a specics df \

Smaller dimensions, which, as it floats ¥

Eracefully along, might be supposed, | B
Iph-like, ¥ live on light, end quaft’  * |

the gther, but is in reality by no J

Means addicted to such scanty diet. Ve
A fow of them being kipt by Professor,  /
orbes ‘in & _Jar of salt water, in
Which were some small shrimps,, de- |
Voured these animals, o much more
ighly organized than themselves, vora-
Ciously, apperently enjoying the de- ;
Stnm(ﬁon of the tipper classes with o P /'
/

tryly qemocratic relish, One of them
Gven attacked, and commenced swal-
lowing, a medusy, quite as good as /
;::elf. Al‘h t':)mtllﬂl th':-n]t c]nn poutfoui.' ;
uth wice {he length of its ‘4. HsiA:
To‘md streteh its stoxnxwﬁgto pro- e =~ oo ’.‘m{ '
Porijonate dimensions, must, indeed, be'a triton sxmong the mintows,
# wvdveos, kuancos, dark, ®  + Sars, a proper name.
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and a very.terrific onc too. Yet is this ferocious creature one of
the most delicate inhabitants of the geban, and a very model of ten-
derness and elegance.—Pror, Forpes,

Tn many species, as jn that represented in Fig. 25,
the margin of the transparent disk is fringed with
short and slender tentaclgs, ‘each of which springs
from a fleshy biilb, wherein is set a speck of deep
purple “colour, thought to be an eye, giving an ap-
pearance as though the body was_surrounded with
a circlet of gems. On taking if, into a da#k room
and striking the glass, every purple eye becomes
lighted into a phosphoric,flame, and again and again
the erown of licht may be made to ??ush forth, but
less brilliantly than at first, until at length each tiny
lamp, after sparKling for a®moment, jganes, and a
is dark ‘again; and at last it refuses to shine any
.more. .

These bell-shaped Acalephs are ex-
ceedingly prolifie. Their usual mode
of inecrease, as will be explained
farther on, is by means of eggs, or cili-
ated gemmules; nevertlftless, there
.are some of them which, like the
Hydra, are prepagated by oftshoots . 25—rwoes or
that spring as buds from various parts =~ TvasIus
of the body, with which they remain com;ected like
branches issuing from @ plant: “ Fancy,” says Pro-
fessor Forbes, *“ an eleph#nt yith a number of little
elephants sprouting from his®shoulders, bunches of
tusked monstérs’hanging, epaunlette-fushion, from his
flanks, in every stage of advancement. On his right
shouoldef, a youthful chuny, with head, Ytrunk, toes,
no légs, and a shapeless body; on the left, an infant
elephant, better grown, and struggling to get away,
but as yet _fast by the tail, and incapuble of libprty
and free action., The comparison may seem grotesque
and absurd, but it really expresses What continually
occurs among these Meduse.*™ It is true that the

s .
n #* The Rcalephsare frequently eilled * Medues,” their stingi
appradages being-mmpn?:g to the snakes on Medusa's hc)ml. i
s ( Nl

.
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latter are minute; but wonders are not the less
wonderful for being packed in a small compass, A
whale i8 not above a minnow for his mere bigness.”
© It was, doubtless, a brave attempt of the adventurer
who first dared to trust himself in a boat upon the sur-
face of the ocean, neither is it difficult to Imagine the
trembling eonfidence with which ke framed his mde
bark, and hoisted the rough sail of mat or canvas to
the favouring breeze, foﬁoyving the course of some
g};‘cut rivé, the Buphrates or the Tigris, till he reached
the sea, vaunting himself upon his ingenuity ; and vet,
to his astonishment, he must have found, dancine
before him on the sun-lit wave, a boat, far morz
beautiful than that he had contrived, with mast, and
sail, and ballad@®all complete.- .
The Sallee-man (Velella* scaphoidea), as it is prettily named in
Latin, consists of a transparent disk of purest jelly, supported by
~a delicate plate of firmer texture, lodged in jts interior: upon ifs
upper surface there is mised n mast, a thin, broad film of cartiluge,
on which s spread a suil, worthy to waft along a fairy queen; wiils

FlLi, 20—V ELLLLA,

from benenth hang polype-like appendages that fish for food. To
perfect 5o beautiful o contrivance, in Kataria, o kindred species, the
crest, is found to contain fibrons threads, apparently of a muscular
nature, by the contractions of which the sail can be lowered or slevated
at the pleasure of the little mariner.

Per'haps there are few animals more beautiful
than _ “

The Globe Beroe (Cydippet Pileus) (Fig. 27); if placed in a lazs
of clear sea-watér, it looks like a sphere of the purest ice, from which
can be protruded two long terificles, ench of which is furnished along
one side with a series of spirally-twisting filaments. Stretehing from

* Velella, a Zitde sail ; scaphoidea, like a boal,
t Cydippe, the name of a giddess.
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pole to pole of this tmnslucent little grb, like lines of longitude upon
'Bluced at al distanmes, are eight broad bands of more ©

ah the other portion of the body. On cach of these -

°.

FiG , 27, —CTDirre.

are placed thirty or forty paddles, exactly comparable in their
shape to the floats upon the paddle-wheels of steumbont ; and in
like munner by means of thes the little creature rows itself along.
Man to move his wheels must havg much cumbersome machinery—
the furnace, and the boiler, and the herculean arm, that makes the
enginery revolves Natures wants none of these encambrances; hen
paddles are themselves alive, and move at will with such degree of
force as may be needed, eithier at once or singly, or in groups, work-
ing with mutual consent in any way required. Thus do they all
row equally ; the little Beroa shoots*meteor-like along, or if o few
relax their energy, wheels romgl in broad gyrations, or revolves upon
its axis with inimitable ¢ase and gfige.

Neither afe’ nature’s steamboats left without the
means of anchoring?  ¥Whoever has been an board
one offour sea-going leviathans must Iave been sur-
prised to see the massive anchors and the tons of
rope or iron cable coiled up in the hold, the labouring
capstan and the wighty gear required to run, them
out or heave thems up., With all this cumbrous load
nature dispenses. The Berog, wlien it thooses, can

ut forth from ong énd of it®body what appear like
filaments of yolten glass, svhich, as we watch them,
lemgthen, as 4t were by magic, and from their sides
unfold trdnsparent tenflrils; like the tendrils of a

s
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vine, which twining round some foreion object, hold
the little bark secure. ° When "no longer wanted,
shrinking back into itself, this apparatus vanishes
from view, leaving no trace of its existence.

Minuter forms of these Beroes throng the icy seas

‘in countless myriads, and their ‘abundance and ex-

ceeding -beauty have attracted. the attention of all
northern voyagers. Great shoals of them are there
met with, discolouring the water for a vast extent.
Scoresby” observed, -that the colour of the Green-
land sea varies from ultramarine blue to olive green,
and from the purest transparency to striking opacity,
appearances which are not transitory but permanent.
The green semi-opaque water mainly owes its singu-
lar aspect to #inute Beroes and Infusorial animal-
cules. It is caleulated to form one-fourth part of
the Greenland seas, between the allels 74° and
8G% It is liable to alterations in its position, from
the action of currents, but it is always renewed near
certain situations from year to year. The wheles

Fic, 28.— ro;m OF THE WIHALE: v

» Limacina helicina ; 2, 3, 4, Medusa ; b, Clio borealis.
throng in this opaque water, for to them it is a good
wholésome soup, nourishing enough, as may be
judged from “the following curious caleulation:—
“ The number of Med#m,” writas Mr. Scoresby, * in
the olive green water was found to he immense. They
were about one-fourth of ‘an inch asunder. In this
proportion a cubic inch. of water must contain 64 ;
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a cubic- foot, 110,592; a cybic fathom, 23,887,872,
and a cubical milé about 23,888,000,000,000,000!
From souhdings made in the situation where these
animals were found, 1t is probable that the sea is
upwards of a mile in depth; but whether these
substances occupy the shole depth is uncertain.
Provided, however, the depth to which they extend
be but two hundred and fifty fathoms, the above
immense number of one species may oceur in a space
two miles square. It may give a better conception
of the amount of Meduss in this extent, if we caleu-
late the length ef time that would be requisite with
a certain number of persons for counting this num-
ber. Allowing that ‘one person could count a million
in seven days, which is barely possible, it would
have required that eighty thousand persons should
have started at the creation of the world to complete
the enumeration at the present time.” -

The Meduse in question were DBeroes, called
« Fountain-fishes” by the earlier voyagers to Spitz-
bergen, who, mistaking the cause of the eight bands
of iridescence gleamifg along the sides of their
bodies, fancied tiey were so many rivulets of lustrous
water. i y

In a third form of these beautiful creatures, hence
denominated

Hydrostatic 'Aca.lsﬂhw, ,the animal is gupported in the

water by a very peculiar orgais.or set of organs, consist-
“ing of one or more bladders filled with air, which are
appended to the body in various positions, so as to act as
floats of suificient buoyancy to sustain the creature upon
the suftice of the sea. ;

The Physalia* (Fig. 20), known to sailors by the name of the
Portuguess man-of-war, has this swimming apparatus gingle and of

sat proportionate size, so that when full of pir it is exceedingly
E::ant. and floats conspiznously upon the waves. It clocely re-
Lembles, when swen from the deck of a vessel, a child’s mimic
ship with its sails sct; and excites the wonder of those who behold
it, to sec so delicate and frail a barle breasting the bjllows, us it
soems that the first breaking sea must inevitably overwhelm and
dash it t~ pieces. Yt tuere it floats, and dances now on the curling

E ' * guoaAls, phusalis, @ bladder.

ik ."ﬂh




a

HYDROZOA. 45

crest, now in the deep hollow, in spite of wind and wave. Often
while passing just under the lee of the vessel, the sudden lull made by

the inferposition of &g great a body
_ befween it and the wind, will eause
it for o moment to lie flat on the
water ; but it instantly resumes ifs
o upright position, When exmmined
closely, the animal is seen to con-
sisiofan oblong transparent bladder,
surmounted by a kind of crumpled
crest of a delicate pink colour.
From one end of the bottom of this
biadder proceeds n large bunch of
appendages of various shapes, which
trail in the swrounding water.
These hanging tentacles are of a
very beautiful colour, and possess
the power of stinging in « formidable
degree, —Me. Gosse,

T'ke long cables, or tenfacula,
can be thrown out fo a great dis-
tance, fo twelve or cven cighteen
feet, and by the aid of these the
Plysalie are able to capture any
gmall fishes thatanay come in their
réach ; and which, by the wonder-
ful refractile power of these appen-
dages, are speedily conveyed 1o the
s}lwn suckers or moluth(s). w]{.urcby
the prey is devoured. On placing

Fig. 38 ~prTasLE, the ll’)hf’vgnlin in o tub of water with
some liftle fishes, they were immediately entangled in its grasp,
and the tubes were soon seen to be filled with portions of the fish
sucked into their interior, It is a vy interesting sight to watch
one of these animals thus placed in a large tub of water, sometimes
coiling up its tentacles to within haif an inch of their bladder-like
support, and then darting thery oue with surpriging velocity to the
distance of several fect, entwining and benumbing their prey, and
then dragging it towands their polype-like mouths.—Dg. Buxserr.

And now, reverting to the animals described in
the few last pages, so diverse in their forms and in
their attributes, the reader perhaps begins to woader

‘what relationship exists among them that they

should thus be classified as members of the same
great family; and this we must next proceed fo
explain.

Any one who will examine, with a little industry,
the surface of the stones, or shells, or rozks, upon the
shore, just at the lowest point of the ebb-tide, will
probably observe, clinging t5 their surface, numerous
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delicate - white tufts or tassels, every one of which, p
examined closely, is found ‘to be a hydrd, searcely | {75
different in its form or habits from that we have de- |
seribedin a preceding page. e N
This marine hydra has received the name of
Hydra tuba: it quite eqnals in voracity its fresh- °
water namesake, is equally formidable in.its arma-
ture of lusso-threads, and 7s ordinarily multiplied in .
the same manner by buds or gemmm that sprout
from its surface: at certain seasons, however, the body
of the Hydra tuba becomes considerably elongatc(?,
and divided by constrictions into, numerous seg-
ments, resembling a pile of sancerse placed one
within the other. Shortly, from the margin of each
saucer, tentaclés are seen {o sprout, not resembling

those of the hydra, but those of the medus®, and

‘L

.
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F16, 30.~FIGUER O AURKIS AND 3 YOUNG,

after a_little while these saucers, detnching' them-
selves successively from the top of the pile, swim
z(ni\::}y o((:)(;mpletely formed and active Acaléphe

gL o .

The Campulanarian Zoophytes (Fig. 22), a8 we
have explained, produce their young in elegant
transparent vases, which sprout from the Dbases of
their Polypc-bearing branchlets, yet when these
vases open they send forth, not _ciliated embryos, as  +
is the case with the Sertularian Rolypes (Fig. 21), but |
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Acalephs, that swim about like little parachutes,

. cast ont by thousands iuto the swrounding water.

On the other hand, the young of the medunsa are
found, in the first stage of their existence, exactly to
resemble hydriform zi’ol_\'pes, proving at least the
existence of a relationship among them, although its
extent is as yet very imperfectly understood.

CHAPTER VI
ANTHOZOA* (Corals).

Ir earth can boast its gardens and parterres, so can
the bottom of the sea; nor do the tlowers of oecean
yield one jot either in the elegance of their forms, or
the brillianey of their colouri 2, to the blossoms that
adorn the realms of Flora. 'he corallines that we
have hitherto considered, constitute, as it were, but

the mosses and the lichens of the coral landscape:

.we must now turn our attention to the larger plants

and shrubs. The Zoophytes,} that next present
themselyes to our consideration, imitate nearly every
variety of terrestrial vegetation. Trees of coral
exist, which, though they do not equal in size the
oaks of our forests, are gracefully branched, and
their whole surface bloowus with coral-polypes in the
place of leaves and flowers. Our shrubs, our rose-
trees, beds of pinks and feathery ferns are all re-
flected, as it were, in mimic beauty. Some species
gn-ead themselves into broad leaves, studded with

olyi[,e flowers. The gorgeous blossoms of the cactus,
the full-blown sun-flower, and the wreathing vine,
have cach their living representatives, Besides these
forms, imitating vegetation, the shapes of graceful

* Bwbos, puthos, a flower; (Gov, Zoon, un animal, so called from

their resemblance to flowers.
t+(@ov, zoon, an animal; purds, phuton, a plan’ j~—thus named

. " by the older naturalists from their plant-like appearc.nce.

¢
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vases rear themselves amid the fairy scene, festooned
with coral branchlets, and there are solid hemispheres
resembling domes bedecked with Polype stars of
purple and of emerald green, huge fans expand on
every side, and Madrepores are crowded round in
turfy clumps to ‘variegate the prospect.  Words,

Fio. 81.—xapeErones,

however extravagant they iay appeai', can convey
no exaggerated impresSion.of such a scene, for fancy’s
work could never be miore strangely benutil‘fﬂ
It is not, however, in their luxuriance of growth that
we must introduce the Anthozoa to the contemplation
of thé student; we must select a few among the mul-
titude for special study. 2

.

The Alcyons (Alcyoniwm).—Every stroller :
beach must frequenily have 201111(1, cnit up by tthr?:ltliritf:t
waves, rude “shapeless Tumps of Jeathery consistcnc?
known by the vulgar as Cow's paps or Dead . an's fin erL’
names wlu(:h,_hov.'ovcl' characteristic, are b} i m.'] 5,
calculuted to invite attention. Nevertheless, on la(:a}ns
one of these misshapen masses in a jar of cleqy e

it will soon present a Spectacle that must comslm‘ti“:;"

= B8 (A o, 4
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: admiration.  Slowly thy unsightly fabric swells, as
% though: by imbibing the whter in which it: is immersed,
#  ° and as it dilates to a larger and still larger size, assumes a
¢ transparency that it did not possess before.  When fully:
expanded, little pits or cells appear upon its swface, and

Z!‘ cfrom each of these there issues forth a living flower, for =

- b
- o'ie Ty w AN =g 5
’\g’: C e
5 oy 4

f
y
Y
.
I T
|
. P16, 82—arcyox. n
N A } y‘t’
" such it seems, which gradually éxpanding-till it has ai-
tained its fulk development, begins to fish for prey in the
. Swrrounding water by means of the petal-like tentacles
Placed around its mouth, - The food thus obtained,
r

having been conveyed into the stomach of ghe.l’olfpe
that caught it, and digested thire, is absorbed into the
D
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general mass of the Aleyon, which in this way derives its
nourishment from the numerous sources of supply dis- | ‘
tributed over its surface.

—

Fré. 33, <VIGULE OF POLYPES OF ALCYON,

The Polypes that are thus protruded will be found, on
examination, to differ veiy materielly in their structure
from the Hydre descn'be({ i’ the preceding chapter. In
the Anthozoa the Polvpes, when expanded, are found to
have eight hollow tentacles, the margins of which are )
fringed by a triple row of minute fleshy papille, . !
These tentacles surround a central orifics, which is the |
mouth. Internally, we may perceive that each Polype is :
furnished with o distinet wfomach, suspended in the :
centrp of its body, not si%)ply excavated'in the gelatinons
substance. The space between this stomach and the
walls of the Polype is divided into compartments by
membranous partitions, whereby the stomach is sus- &
pended and retained in its position. These differences \‘
of structure, which are sufficiently evident, at once enable
us to distinguish the Hydrozoa frem the Anthozoie
Zoophytes. . - S

Madrepores—It is eyident that the Aleyons de-
scribed above must necessarily be of very, limited |
dimensions, clse from the general softness of their g
bodies, they would be overwhelmed by their own #
weight.  If, therefore, dnimals of similar brgnnization &‘
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are required constructed upon a larger scale, it be-
‘comes needful that the whole fabric. should be sup-
. ported upon some internal framework or scaffolding,
‘of a nature sufficiently firm .and unyielding to sus-

~ tain the genem% body,, and thus allow full room for

the expansion of the flower-like" Polypes. In a vast
majority -of instances, therefore, the common sub-
stance of these creatures has the power of depositing
earthy particles derived from the surrounding water,
wherewith it builds a massive skeloton, presenting
upon ifs surface innumerable little pits or cells
\\'Y\Zrein the Polypes lodge. Such’are -

The Madrepores, whose skeletons form the ornaments
of our cabinets, and of whieh a small fragment is deline-
ated in the accompanying engraving (Fig. 84). -

Fic. 34 —nADREPORE,

Many of these stony masses form branching clusters of
exceeding - elegance, nor is oug adfliration at all abated
when we institnte a closer examination of their structure.
Take any one of all the million cells which crowd its

. surfage, each tiny orifice in which cach individdal Polype

of the countless host resides is in 1tself & microscopic

gem, matchless for the regularity and beauty of its®ar-

rangement, and the mathematical precision inthowhxch it
D 2
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is built (Wig. 85). During the,life of the Madrepore,
every one of these minute cells ‘gave issue or concealment

F16. 35.—ORIFICE OF MADREFONE,

to a radiant Polype, which, like a living flower, protruded
its eight arms in search of food.

In the' hot climates where these stone-making corals
abound, they frequent shallow bays and sheltered spots,
where they can enjoy the full influences of light and arg
unexposed to the agitation of the_ocean: in such situa-
tions the submarine rocks become gradually incrusted
with their caleareons skeletons, and if left undisturbed, in
the lapse of years successive generations deposit such
large quantities of caleareous aatter as to form beds of
considerable thickness.

In the formavion of their massive skeletons, it must be
remembered that life and death constantly keep pace with
each other. The living ‘mass, whilst growing at the top,
is with concurrent progress petishing beneath, leaving
the imperishable stone a stiil accumulating mound.  With
such a mode of increase, there is no. necessary limit to
the growth of these zooplytes. The rising mass may
expand upwards, until it nears the surface of the sea,
when drath ensues simply from exposure, and not from
any “ailtre in its powers of life; still growing round the
margin of the rock itself has formed, it spreads on every
gide. Old occan raves to sce a whole domain thus res-
cued from his grasp, and giles upon the nascent island
mud and weeds, which soon produce a vegetable soil;
seeds brought by birds, and cocoa-palms take root upon
the new-born surface, soon thick groves appear, inviting
human ozcupatien, and man cemes at last to take posses-
sion of a territory reared by the unaided efforts of these
humble ¢reatures, !
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should find the coral reefs’surrounding it like magnificent
piles of artificial masonry resembling ramparts, perhaps,
‘@ hundred miles or more 1 circuit.

-
:' ' Could we raise one of these islands from the sea, we
n
N . Mr. Darwin has estimated the reefs of the Gambier
p.‘f group at their outer limits to be two thousand feet
5 i thickness. Some of the coral beds in the Pacific
- .« Ocean have a length of twelve hundred and a breadth
of three hundred and fifty or four hundred miles,
while another on the Australian coast is at least
twelve hundred miles long. = Thus, therefore, at the
o bottom of the sea we find material§ plentiful enough
wherewith to build, not islands only, but whole
continents, which only want upheaving to the sur-
face. to become the abode of Man; and there is an
agency at hand whereby they can be raised. He
-who has climbed Vestvius, or scaled the lofty sides
-of thundering Etna, has had proof enough that there
is fire beneath the ground he treads upon; and that
this fire is widely spread, a single glance at any map
will testify. Through Europe, Asia, and the mighty
chain, Sy fh
*“ Where Andes, giant of the western star,

With meteor standard to the winds unfus¥d,
Looks from his throne of clouds o'eér half the world,”

each mountain tells us of volcanic power imprisoned
deep beneath its basis. Suppose, for a moment, that
through some wide rert the ocean found its way
into this fiery gulph, and the imprisoned steam, pro-
duced by such a dread eatastrophe, putting its Titan
shoulders to the roof, heaved np the boitom of the

sea, with all its coral load; mountains huge" would
raise

/

-

* Their broad, bare backs into the sky,”

from. which new rivers wonld descend to fertilize
another region of the globe. !

The Corals (Cm'alh'mn%" roperly so-called (Fig. 36),
havertheir central axis, which supports the external living
flesh, solid, without cells for the lodgment of the Polyyesa

* Corallum, coral. 2
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and variously branched. As s well-known example of
this tribe of zoophytes, we may select for description the
common red coral (Corallium rubrum), a branch of which
is represented in onr figijre. The Fed coral is principally

Fic, 36,—RED CORAL,

obtained from ‘the Mediterranean: when growing at the
bottom of the sea, it consists of short branched stems in-
crusted with the living flesh, whereby the central axis is
produced, and which at “intervals is studded with the
flower-like mouths that givh it aourishment. The central
stem or “polypary,” as the stony axis is called, is of
extreme havdness, and susceptible of a high polish, to
which circumstance, together with its brilliant crimson
hue, the estimation in which it is held is principally
owiilg. The fishery for coral is carried on in boats.
Each boat contains at least three men, who are pro¥ided
with a massive wooden cross, to whoss equal arms are
attached strong hempén‘nets. A large stone placed upon
the centre of tne apparatus sinks it Yo the bottom, fre-
quently to the depth of two hundred or three hundred
feet. While one of:the fishermen is employed in alter-
* nately rdising #nd letting faH the machine, bumping the
grofmd to break the coral stems, the others row the boat,
g0 as to sweep over a certain space. After a time the

e.
e
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whole is drawn up, and the fragments of corakwhich have
been retained by the meshes of the net, aré carefully
removed.

7 o

The Mare's-tail Coral (75is®* Hippuris). The short and stunted
trunks®of the red coral, which in their shape resemble little caks,
although composed of brittle substances, are strong enough to
resist the violence of the tempest; but in the taler and more slender
forms, such brittleness would render thém quite unfit to ocoupy the
situntions in which they grow, and they would be continually liable.
fo be broken by the agitation of the sea, if, by & beautiful modifica-
tion in the construction of theirccentral stem, they had not been
adapted to the circumstances of their position, In the Isis Hippuris,
therefore (Tig. 87), the central axis is constructed- with alternate

Fi16. 87, —1sms, .

joints of stony and of .omy substance: so that, being thus made
flexible, they bend before the passing waves, and thus remain seeure
from otherwise inevitable destruction.

The Bark-bearing Corals (Gorgorias)t in their length
and slender form resemblo osiers, ‘or, as in the case of the
Gorgonia- flabellum (Fig. 38, 1), eve spread out into large
flat expansions that are called sea-faps. These zoophytes

* Isis, a goddess ; Txwos, hippos, a horse ; dupa,oura, a tail (Ma-e's-
tail, a plant). \ .

t Gorgon, a mythological name.
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have their framework entirely ccomposed of norny sub-
stance, which .is. black, and coated with flesh of & bright

yellow colour, or sometimes purple. From the ramifi-

cations being very numeérous and tuniting with each othes
at short intervals, this species is a very beautiful one;
and when bespangle¢ with_its living flowers, presents a
charming spectacie, .

The Sea-pens (Pennafule)* (Fig. 38, 2) constitute a
very remarkable family, specimens of which are frequently
brought up in the nets of fishermen upon our own coasts.
The species represented in our engraving (Pennatule
phosphorea) very closely resembles a broad feather from
two to four inches in length, and of ¢ purplish colour,
the lower part, which represents the barrel df the quill, is
tipped with orange. Above this the stem is fringed on
each side with flat appendages that represent the plume,
along the upper edge of which are placed the cells
wherein the Polypes lodge. Son.e suthors have affirmed
that the Sea-pen swims freely in the sea; but modemn
observation tends to throw discredit on this statement.

JFRre

Fro.";a.-.,_l, SEASFAN, 2. SEA-FEN.

It is usvally fopnd with its stem inserted into the mud at
tho bottom, and those that have been kept for observation

* Pennatuia, « liitle feather.
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have never exhibited any capability of locomotion, Somd
species,, when disturbed, Docome highly luminous, inso-
* much, that the statement of Linuwus, that the “ phos-
phorescent Sea-pens cover the bottom of the sea, and
thero cast so -strong a light that it is casy fo count the
fishes and worms sporting among them,” is by no means
devoid of foundation. -

Hitherto we have seen the .solid part either stony
or horny, called the skeleton or polypidom, deposited
within the living flesh, but‘theré are some species of
Anthozoa in which it forms a Protecting sheath to
the bodies of the Polypes which ave lodged in its

interior. The elégant aggregation of tubes called

The Organ-pipe Coral (Twubipora* Musica) is an example of such
a structure (l?igp. 89). It consisfs of small cylindrical I;ube-sr of
vich crimson hue, placed nearly parallel, but png g short ‘distance
apart, and united at regular distances by sucoessivo stages of hori-
zontal plates, that divide the®series into Yunges, or stories, like the

¥ro. 39,—0K0aN-119E CORAL -

different floors of a Louse supported by many pillars. From the
month of each tube, in the living state, protrude the cight tentacles
of a starry Polype of a brilliant green colour, forming a striking
contrast \with the crimson polypidom, i,

Actinie.t—TIn the succeeding group of Polypes, while
the general form and structure of the Anthozoa are pre-
served, we find an organization much more_complex than

o

* Tubus, a tule ; porus, a pore,”
t deerly, aktin, a rag: ? 3
D
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®ve have yet encountered. ].nhthe Actinie the tentacles
are very numerous, snd m:ga in several circles round
the mouth. When expanded, being often of gay colours,
they =o much resemble composite flowers, such as the
daisy, the marigold, and others, as to have obtained their
names for different snecies, and the term “animal flowers ™
for the entive group. When expanded and viewed in
profily, the form of an Actinia is that of a short, broad,
eylinder, with the tentacles radiating from the upper
margin (Fig. 40), the base being sorewhat dilated. But
when the absence of light or waler, or any other cause,
induces them to'repose, the tentacles contract, and the
upper part of the body, by a partial inversion, closes over
them, leaving no trace of the place where they disappeared
except a wrinkled depression in the centre. In this con-
dition their shape is, mare of less, that of a bell, as may
be seen in the next figure (Fig. 40).

When still more firmly closed, the creature looks like
nothing but a rounded lump of fleshy substance, plastered
on the rock (Fig. 41, 2); but as the animal again expands,
the central opening at the top gradaally widens, the
margin slowly rolls back, and the tentacles it concealed
begin to show their tips. As the expansion goes on, the

Fra. 40.—ricuge oF ACTINIA.

¢ Y >
tentacles continue +to enlarge, and the margin £0 spread
outwards, until, finally, the disk with the mouth in the

“centre is fully displeyed, and the tentacles, like petals,
fringe it round.

\ L g
‘In the species delineated in the next figure, Actinia gemmacea,
there i3 an instinet displayed of a.very adwirable character.  Such
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individuals as have taken up their residence on the half-submerged -
rocks, where the daily recoss 0 the tide axposes them to observa-
tion, aré'covered with rough warts, and blotohed with dusky brown,
and dull orange; and still further to insure their concerlment, cover
themseclves with fragments of shells, szaweed, and gravel, which
adhere to their skin so strongly as not to be washea o%r.l and being
thus veiled, the animals are quite coneealed from observation. On
the other hand, those species which_ inhabi# deep water, as if aware
that the necessity for concealment no longer existed, use no such
precaution: their skins are smooth ang nakéd, and adorncd with
the vivid tints which make the species go beaufiful, These Actinim
are casily procured, and may be kept alive in sea water for a long
time without diffienlty : in a glass vessel their beauty is displayed to
advantage. They are capable of very long fasts, although saffi-
ciently voracious when food is to be obtained. .

Although the" Actinim are usnally fixed to the
bottom by their broadly-expanded bases, many of
them can detach themselves, and float through the
water to a new resting-place ; or they will slide along
slowly over the rocks, by the action of their base or
foot, and some are said to turn themselves over and
walk upon the extremities of their tentacles. There
is, indeed, a small group of Actiniw (Actineta) fitted
expressly for an ocean life, by means of an air-cayity
in the base containing a vesicular or spongy disk
made up of air-cells, whi¢h serves as a float. Thus
*provided, the animal lies on the water -sith its base
uppermost and its mouth and tentacles below the
surface, and in this position it is carried about by
winds and currents. o

The tentacles of the, Actiniw “are not always
simple tubes: in the A aleyonoides, represented on
the left hand of our engraving (Fig. 41, 1), they are of
& very complex character, and” are provided near
their tips and at their sides with minute sutkers,
with which they are enabled to grasp their prey.

In common ‘with the Hydrozoa the Actini® are
furnished with an armature of oblong, transparent
vesicl®, which have the power of shootinﬁ out a lo
thread-like lasso ot excessive tenuitiy. These abound |
on the tentacles; but there are’ also certain special
O:Ernns upon which they are ecrowded to an: (_extr?-
ordinary degree, and which seem to Ige simply
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magazires of these weapons. Certain cies of
Actgiil;zim have the facultl;?‘ of shooting lertzh from
orifices scattered over the surface of the body, slender
white filaments in gréat profusion, coiled up so as to
resemble tangles of sewmng cotton. The slightest
touch is sometimes sufficient to make these filaments
shoot forth from various points with great force and
rapidity,. They have a strongly-adhesive power,
which is dependent upon a very wonderful me-
chanism. On being examined with a microscope,

Fro. 41 -ANINAL FLOWERS ; 1. Actisi Alcyonoid
. ° »

‘24 G

the entire surface of the tentacula and the cotton-
like threads are *seen to be densely crowde(cim\t\ggl
transparent oval vesicles, in each of which is coiled
up a delicate filament, often thirty or forty times
longer than the capsule which contains it, an@ more-
over this _lusso-tl_lreud is variously‘armed with sha

barbed spines qf meenceivable mifmtcness, Lut formi]('llz
ably effective for their {)m;pose. On the slightest jrri-
tation, t]te :sp.'ralft.hrea( bursts forth and enht\'vines the
vietim in dts spiny folls, which seem to be armcd

s -

e -
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with some potent venom, as a small animal once
seized. by them dies, éven should it escape from
their tenacious grasp.

'« The* Actinie, like the Hydra, seem to defy the

effects of mitilation ; they may be cut in two perpen-
dicularly or across, and each cutting will soon fur-
nish forth the wanting parts, and present itself in all
respects well and hearty.—Mr. GossE.

In some species, when a large individual has been
a good while adherent to one spot, and at length
chooses to change its quarters, it does so by causing
its base to move slowly along the surface on which
it rests. Rut'it frequently happens’ that small
irregular fragments of the edge of the base are left
behind, as if their adhesion had been so strong that
the animal found it easier to tear its own tissues
apart than to overcome it. The fragments so left
soon contract, become smooth and spherical, or oval
in outline ; and in the course of a week or a fortni@ht,
may be seen each furnished with a margin of ten-
tacles, and a disk, transformed in fact into periect
though small Actiniee. Occazionally a separated piece,
more irregularly jagged than usual, will,in contracting,
form two, smaller fragments, each of which becomes
a separate animal. T)" T. Strethill Wright cut off
a minute piece of the base of a Sea Anemone; the
part immediately receded from the parent, and in
three weeks became a perfect Aectinia; he then cut
pieces from these with ‘the same result, and ultimately
got fourteen from the orginal one.

The ordinary mode of réproduction in these
zoophytes is by minute germs or ova, whichare to be
found suspended in dense clusters in the interior of
the animal ; these escape into the creature’s stomach,
and are discharged into the sea through the mouth.
Someé of the Actinim are exceedingly prolific, pro-
duging from 150 to 300 young in a single day. The
characteristic form and markings of the parent are
distinetly recognisable in the necwly-Lorn progeny,
the principal distinction, besides the differenca of
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size, being the fewness of the tentacles, which at first
are only about twelve in nwnber. :

The Mushroom Corals (IFungie)* are so called on ac-
count of a striking res¢émblance between the arrangemesit
of the stony laminw upon the upper surface of their frame-
work and the gills of @ mushroom (Fig. 42). This, however,’
is but the skeleten, and theugh it is a very prefty object,
those who are acquainfed with it alone can form from it
but a very poor idea of the living animal. When removed
from its native element, the violencé at first causes the
soft living flesh to contract so foréibly that scarcely any
difference is perceptible between it and the dry skc{cton,
nor is any alteration at once manifest on putting it into
salt water, But let it recover its confidence, its equanimity,
then a pellucid gelatinous flesh will be seen emerging
from between the plates, from which arise exquisitely
formed and coloured tentacles fringing the surface, across
which stretches the mouth, resembling a slit with whi
pln.ited lips, like the orifice of a cowrie shell. ! .

Fro. 42.~FUNcA,

* Fungus, a mushroom.

f "
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CHAPTER VIL
EOHINODERMATA® ,

IT is beautiful to observe by what gentle steps the
student of Natuge is able to ascend, from the con-
templation of one:form of animal life to another
more elevated in the scale of creation. We have
learned, in the preceding chapter, that many tribes of
the Polypes secrete calcareous matter in large gnan-
tities, and thus constrpet for themselves a solid
framework, which sustains the living mass. Let us,
for a moment, suppose a Polype supported uYon a
long stem, capable of strengthening its pedicle, its
body, the tentacula around its mouth, and all the
appendages belonging to the animal, with solid pieces
of definite form, such pieces being connected together
by the soft parts and surrounded on all sides with
living flesh, would thus form an internal skeleton,
giving strength and support to the entire fabric, and
at the same time allowing it vo bendan every direc-
tion. A Polype so constituted wonld, when dried,
present an appearance resembling that depicted in
the annexed figure (Fig. 44, 7). The creature repre-
sented, however, is nota Polype, but an

Encrinite,t one of the lowest of the class ef Star-
fishes. In its habits of life an Encrinite, thus con-
structed, closely resembles the more highly-organized
Anthozoa. Fixed by-its jointed stem upon the sur-
face of the rock, it curves its pedicle from side to
side in search of food, which with its flower-like
arms, it seizes and conveys into its mouth. These
Enecrinites are,-in modern timés, the scarcest pro-
ductions of the ocean. A species similar to that in
our engraving exists in the West Indian seas; and

* 2xivos, echinos, a Redgehog ; épua, Jerma, sin. §

1 *ev, en, in; rpivoy, krinon, a Lly.
o 0
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not many years ago, the interesting discovery was
made of another species upoi our own coasts; this,
however, is of very small size, not exceeding three-
quarters of an inch in length—with these rare exe

¥iG, 43 —rossin. | LILY STONES,
ceptions, the ‘race of Encrinites appears to be ex-

tinet Yet the time has been when the hottom
of the sea must have beon as thickly covered with
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creatures of this description as a corn-field is with

_corn. Many large kinds are found in a fossil state
in our chalk and limestone rocks, and vast strata
of marble, extending over largé tracts of country in
Northern Europe and in North America, are entirely
made up of their petrified sk=letons.

« Man applics it to construct his palace and adorn
- his sepulchre; but there are few who know, and fewer
still who appreciate, the surprising fact that much of
this marble is composed of millions of the skeletons
of organized beings, once endowed with life, and
susceptible of enjoyment, which after performing the
part that was for a while assigned to them in living
Nature, have contributed their remains towards the
composition of the mountain masses of the earth.”—
Dr. BuCcKLAND.

The numerous pieces of which their stems were
formed arve met with in abundance in the north of
England, where they are popularly known as St.
Cuthbert’s beads, while their polype-like heads have
been regarded as petrified flowers, and designated
« Lily stones ” (Fig. 43). The origin of these beau-
tiful “fossils, formerly so mysterious, i3 thus easily
‘ éxplained. ; -

The Feather-star (Comafulaj* (Fig. 44, g), common
upon our coast; is but an Encrinite without a stem, and thus
enabled to move freely at the bottom of the sea, The central
box which contains the gtomiich 1s furnished with a mouth,
around which radiate the arms, fringed with a double row
of jointed filaments; Dy means of these the Fcather-star
can creep upon the sand, or twining them around the stems
of sca-weeds or corals, it can climb in search of food, or
by the nnduletions of its feathery filaments, row itself from
place to place through the water, with a graceful gliding

tion. . ) X
mo’l‘ho' Sea-baskets (Gorgonocephalus)t (Fig. 44, 5). In
these elaborately-constructed creatures, the ghell of the
living animal is entirely covered with a thick fleshy crust.
From the circumference of the disk proceed five strong Tays,

s tus, having hair. )
t ([E:;rnyt'w. Gorgon, Medusa ; rcedardy, kephale, l’t? head.
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which subdividing again and again, always by binary divi-
sion, soon become m’ultipl.icd’into living ropes, spread out
all around the body ; and being made up of an immense"
number of jointed picecs, they are as flexible as whip-cord,
and as manageable ag the legs of a spider. * Each of these
innumerable cords i3, in the living animal, terminated by &

Fro." $4 —ECHIXODERMATA,

minute yellowigh fleshy ball, something resembling a little
foot, so that the whole ertaturg, as it walks along, appears
like a conglomeration of serpents, strangely linked together
whence it has, not inappropriately received its mythoio:

ical name of Gorgonocephalus, or Meduga’s Head. These
Star-fshes inhabit the deep parts of the sea, and seem
principally to froquent coral-beds and localities where
marine plants are abundant, around which they wind their
arms, and thus erawl about in search of sustenance, The
intertwined assemblago of their living tendrils formg asort
of net, in which small animals are entangled and dragged
towards the mouth. “This elaborato piece of Nature.”
says its first deseriber, “has its body resembling n’n
Echinus, or Igg-ish, the main branches a star, and the
dividing of the branches, the plant misseltoe, It spreads
itself from a pentagonal root into five main limbs or

Vi
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branches, each of which, just at the issning out from the
body, divides itself into two, and cach’of the ten branches
thus formed, does again divide into two parts, making
* fwénty lesser branches,'and each’ of these doth again
divide, making in all forty. These again divide into eighty,
ond theso into 160, and they again inte 820. The division
is again repeated, making 640, afterwards 1,280, 5,120,
,10,240,. 20,480, 40,960, and at the fourteenth division,
beyond which the farther expansion could not be distinetly
traced, there were §1,920 small tendrils or threads in
which the branches of this Star-fish terminate.”

We next arrive at a group called .

Snake-tailed Star-fishes &({fﬂtiuﬁdw),' one of which is
represented at Fig. 44, 4. ¢ rays are no longer divided
into branches, but are, nevertheless, curiously constructed,
and being twisted about with great activity when the
creature is disturbed, look not a Little like the tails of
serpents—whence the name given to this family.

A very interesting circumstance in the economy of
these anmimals is their extreme brittleness, whence they
have merited the name of « Brittle-Stars.”  On the least

9 AN
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Fic. 46 —tna7Le sTasd

alarm or -excitement, the creature throws cff one or per-
haps all its rays, and breaks them into fragments. Tiiis
% * .5, ophis, @ snake ; dupd, oura, the tail. -
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faculty- renders the preservetion of a perfect specimen
very difficult. =~ . , A

These Snake-tails live almost exclusively on sandy

_shores, and hide themselves in +the sand or miud at e

slightest appearance of danger. TIn our own scas they are
very abundant, and are amongst the most curious and
beantifal game sought after by the dredger.

Scme species are “always found firmly grasping the
stems of Gorgoniw®, amongst which they seem to live like *
spiders, catching any passing animals by means of their
long flexible arms. v

The Star-fishes (Asterias)* (Fig. 44, 3).

In these yell-known animals it is evident that the power
of locomotion, so far as depends upon the flexibility of
the rays, must be entirely lost; it, therefore, becomes an
interesting question how, prdigression is now to be effected
under ‘such altered circumstances, On placing a living
star-fish in some transparent pool left by the tide, and
watching it there, the most incurious observer will find
himself compelled to gaze in mute astonishment at what
he sces. From the inferior surface ,of each ray, the
cxeature, which before appeared so helpless and inanimate,
slowly protrudes numbers of fleshy tubes, which move
about in search of a firm holding-place, and soon are fixed,
by means of little suckers at the end of each, to the
smooth surfece of a meighbouring stone ; or, if the starz
fish has been placed in a.glass vessel filled with sea-water,
to the inner surface of the glass, where every movexncné
may be plainly seen. When these have laid fast Ahold,
others appear in quick succession, and likewise are at-
tached to the smooth surface; till at last hundreds of
little legs, for such these suckers seem, are actively
employed, and by their aid the ereature glides along with
such a gentle motion that it seems to swim rathep St
crawl. o I

But it is not merely as agents of locomoti
suckers are us_xod, for.hclpless as these creatmg;l gg,ﬁ,ﬂiﬁ
be, they are in reslify among the most voracious inhg.
bitants of the deep. When seizing its food, the s of
the star-fish are bent 80 as to form a kind of cup, in the
centre of which is tho opening of the mouth,
thus formed ‘will, t5 a certain extent, lay hold of o
vintim, but without other means of securing it 't

v * dorio, aster, a star, ;

Passing
he grasp

ﬁ.
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would scarcely be formidable_to animals possessed of any
. strength; armed, however, as the rayd have been seen to
t  pe with' hundreds of tenacious suckers, escape from such
| *.q geasp is hopeless, for prey once *seized is secured by
every part of its surface, and in spite of its utmost efforts,
o is* speedily dragged towards the mouth of the star-fish,
and engulphed in its capacious maw. Small crabs and

. Fic. 46, —FIGURE OF EUN-STAR—SOLASTER PAFFOSA.

small shell-fish are swallowed entire, for the stomach i€
amazingly dilatable ; but shell-fish® of large size arc not
the less the viefims of the creatur’s voracity, although it -
cannot swallow them whole., The destruction which it
commits amon'inoyst.ors was well-known to the ancients,
who believed that it obtained its supper by inserting one
of its rays, after the manner of an oyster-knife, between
, the shells when. the oyster happened to lie with them
./ partially open, and that it then gradually forced itsclf in
till the prey came in contact with its mouth. This pro-
cedure, although sufficiently ingenious, is not the mode
pursued, at least by our modern ster-fish, which has the
singular faculty of turning its stomath inside out and
pouring from it a poisonous secretion, which being intro-
Huced between tho shells of the oyster deprives it of all
: wer of closing its valves. \The protruded’ stomach of
' o the star-fish is then thrust in, and enveloping the poor
* oyster in its folds, literally eats i* out of houseand home.
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These animals abound on every coast, frequenting quiet
bays, where they are of important use. Thejr appetite
and instinct lead them to devour whatever dead or tainted N
substance they may -happen to- encounter, aud thusoby .o |
their multicudes they prevent our shores from being en-
cumbered by the offal that would otherwise accumulate on
every beach. - They are, moreover, highly prolific, pour-
ing forth at certain eeasons their innumerdble eggs into
the swrounding water; and thus materially contributing
to the supply of food provided for the multitudinous inha-
bitants of the sea. ’

In the Cake-urchins (Scutella),* (Fig. 44, 2), the rays
are obliferated, and the circumference acquires a civeular
form ; moreover, their body is completely encased in o
hard calcareous shell, composed of numerous angular
pieces, accurately fitted together and incapable of move-
ment: The Cake-Urching bury themselves in the sand, a
situation in which suckers would be of little use, but for
which they are admirably adapted by a contrivance not
Iess calculated to excite the admiration of the observer.,

The exterior of the Seutella is entirely covered with,
minute appendages, resembling, when seen with the naked
eye, delicate hairs; but, when examined with the micro-
scope, they are found 'to be spines of most elaborate
structure, all of which are moveably attached to the shell
by ball andusocket-jcints, and thus rendered susceptible of
being moved in every direction, so that by their com.
bined efforts the aniraal can speedily bury itself, wither
for the purpose of procuring food or of eluding observy.
tion. ;

The Sea-eggs or Sea-urchias (Echinus T (Fig. 44, 1),
their form resemble an orange, 'éhe mout)h ig:iimpie%:i{l

ts axis, and

fico inhtho shell, placed 93t one extremity of ;
through it, as represented in the figure, the oints of fiv,

i _ﬁ.r feeth project externally. The instrumenfsﬁ::f}'
locomotion oceupy the entire superfices of the shell
present two distinet sets of organs adapted to gy
uses. The first consists of g multitude of sharp,
spines &Flg. 47),. avery one of which is conncot’;:d by a
ball and socket-joint to & distinet proniinence on which
it moves. These nurierong gpines, therefore, are 80 many

= Seutellur, a litde shielq,
€xivos, echinos, o hedgehog, s
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inflexible legs, upon which_the Echinus rolls jtsclf from

_place_ to place, or by their assistance it can bury itself in

the sand with the greatest facility. But these wonderfully-
cohstructed animals are by no means confined to this mode
of progression; for impossible ,

gs it might seem from fheir
outward appearance, they arc
able to climb rocks in search
of food, and thus obtain the /
corallines and shell-fish upon
which they principally feed.
To enable them to effect this,
their shell is' perforated with
ten rows of small orifices, ex-
tending from one pole to the
other, like the lines of longi- -
tude upon a globe, through (E———==———mo0 [
which long suckers issue similar

in structure to those of the star- gl et
fish, but long enough to extend beyond the points of the
spines; so that, by their assistance, the Sea-Urchin not
only scales the cliff, but creeps along pendent from the

roofs of submarine caverns.

Fio, 48, —FIGULE OF STCKER ov."tncms.

The number of these suckers is very great: in & mode-
rate-sized Urchin, Professor Forbes reckoned sixty-two
rows of pores in each of the,ten bands; as, there pre three
pairs of pores in each row, their numbez multiplied. by
sit and again by ten would give three theusand seven
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hundred and twenty pores; but &s each sucker occupies a
pair of pores, the number ¢t suckers would be half that
L amount, or one thousand eight’

o hundred.and sixty. Nor is the

"3, * strncture of these animals less
complicated in other respects

The shell is made up of above
‘o three hundred pieces of one kind,
‘and nearly as many of another,
all dove-tailing together with the
gréatest order and  regularity,
bearing on their surfaces above
four thousand spines; nay, if we
‘cut any individual spine into
slices and examine it with o
micgoscope, it will be seen to
A Present a pattern peculiar to the
; 59 species, and far beyond the reach
iy of art in its elabomstlﬁubcauty
oo te s e O (Fig. 49). Truly the skill of the
e (greft A1)'c1ntect zf nature is not
less displayed in the comstruction of a Sea-Urchin than
in the creation of a world ! \

The eggs (or roe) of the Echinus are looked upon in
some countrics as affording a very excellent dish, and we
find that ameng the Romans they were accounted deli
cacies. Tt is recorded thet they formed the prineipal dish
at the famous supper of Lentulus, when Jie was made
Flamen Martialis, or priest of Mars; and Sea-Urchins are
still caught in great nubers upon the shores of the
Mediterranean, for the sake of their roe.

The Sea-cucumbers (Holothurie)* (Fig, 50). The fisher-
man’s dredge occasionally brings up, on onr owWn coasts,
slimy ereatures, bearing no slight resemblange to a disagree-
able-lovking cuenmber, whenee'they aro commonly known
by the name of Sea-Gherkins or Sea-Cucumbers, Tt is in
tropical seas, however, that these animals most aboung
where they lie in thesyund or shallows, or crawl orer th(;
coral rocks. The suiface of their bodies is composed of g
dense, tough, leathery ekin capable of being dilated op
contracted, lengthened or shortened at the will of the
animal. No stony shell is deposited upon their bodies ;

* daobd-pior, holothouricn, a name applied by Aristotle,
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u

nevertheless, their relationship to the Urchins and Star-
fishes is manifestly shown,"by their apparatus of Tocomo-
| « -tive suckers, which are of precisely the samé structure as
i those of the Echinus. As if, however, also to manifest

~af affinity with the Polype forms, there still- exists in the
oHolothurin a circle of branched tentacles, which surround

~
¥16, 50, —1H0LOTHU RLE,

the mouth. These are capable of being withdrawn into
the body, but are commonly protruded in expectation of
.prey, which is seized and dragged fo the motith by these
appendages. They greatly resemble in appearance the
tentacles of sqme of the Actinie, especially when the
Holothuria has buried its whole body in the mud or sand,
with the exception of these bfanched tentacles, which
expand like the petals of a flower. A species named

The Cotton-Spinner (Holothuria Nigra), sometimes ealled the
“Nigger,” is very common in deep walér, off the coast 6f Cornwall ;
it is held by the fishermen in great detestation, ou account: of its
slimy appearance, and from an idea that where the “ Niggérs” ato
numerous, and get into the Crab-pots, neither erabs nor lobsters are
caught. These animals are frequently near a foot in length, and
thick in proportion, They sometimes draw_themselves up into &
kind of Tall, and if touched or disturbed, Throw out a buneh of-
white taper threads of great tenacity, that stick to everything they
touch, and no doubt constitute & means of defence.

The Siphon-worms (Sipunculus)* (-Fig., 51) have a length-
ened and slender body, and 1l the aspeet of worms, with

0

E

i * Sipunculug, from ooy, « tube.
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the exception of the circle of tentacles around their
mouths, by which they indicate their lingering aflinity.to |
- the Echinoderms. They bave no suckers or feet, and- 7 |
many species are marked by wrinkles encircling thir 3
body, -causing them to resemble earth-worms in their

ap ce a5 well as in their habits. Most of them bore |
decp holes in the sand; wherein they lodge. Others '
conceal themselves in the crevices of rocks ;. and there is

one species, Sipunculus s Bernhardus, represented in our - \
engraving (Fig. 51), which sclects the shell of some °
periwinkle or whelk for its‘abode.

FiG. 61, —HERMIT SIPUXCULUE,

CHAPTER VIIL

Extozoa® {Parasitic Worms).
v bl
LAVISHLY aswe have already found th
filled with the lower forms gf animate?l ‘{gﬁl toobo.
astm:ishme:nt. will be by no means lessened, \VE:;I \‘:l
loarn that mnufn'emble credtures have been ordain (Cl '
to lead a parasitic life, and to procure their nouris(]z,
ment from the superabundant juices of othe-
.animals; neithex’ 15 this race of parasites by g r
means deﬁ01ent in humerical iportance or)’ cn)
structed with less careful adaptation to the’ Situat?n-
in which they me destined to reside; they pr lo? |
however, little to invite dur attention, and { ,ep dii?:il]; |

@ ;
. IV‘N‘S' enfos, w¥hkin § {501’, Z00n, an am'mal_ {ﬂ
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known concerning their general economy are, as yet,

- extremély few and unsatisfactory. ’
“0ne of the most common is

The Hydatid {Cysticercus), which not unfrequently infests the
dlesh of pigs, causing that diseased conditton which is known as
measly pork. Its body consists of a frlobose transparent bag, with a
slender neck, terminated by s remarkakle prehensile appaatus—
consisting of a double row of recurved spines and four adhesive
suckers—represented upon an cnlarged scale upon the right-hand

L]

F16, 52.—FICURE 0) CYSTIGEREX,

side of the flzure. These simply-constructed animals, formerly re-
garded as a distinet species, have been proved by recent experiments
to be but an incomplete condition of

The Tape-worms (Tenia:), many epeeies of which are met with
in the alimentary canal of various animals, where they have been
known to aftain the length of sixty, or even a hundred feet, The
body of the tape-worm consists of a great number of segments, some-
times amounting to five hundred or more; these become very slender
as they approach the so-called head (seolex), from which they are
all successively produced.

The Flukes (Disfoma) constitute a very tmamerous race, of which
the Liver Fluke, Distoma hepaticum, but too vrell known as inhabit-
ing the liver of the zheep, will serve as an example. It resembles in
shape a little sole, about an inch in length, furnished with two
suckers, each ‘of which was af one time supposed to be a mouth—
whence the origin of their name.  When, shecp are pestured in low
wet meadows, this animal often multiplies in them excessively,
producing dropsy or rot, and finally causing the deathof the poor
creatures so indested, v

- E 2
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The Guinea-worm (Filaria® Medinensis) is & most troublesomé
animal in hot elimates; where it Yakes up its residence «under the
" skin of our Jegs and feet, and sometimes causes yery, serions annoy- *
ance. It is more especially met with on the Guinea coast of Africy,
and thence derives its ngme. This plague of the human e,
although not thicker than a kmitting needle, sometimes mensures
upwards of a yard inJength: how it gets into.its selected abode
it is not easy ‘to conjecture; ‘but when once located it seems to
malke itself quite at home, causing painful tumours :, on arriving af
maturity it comes to the surface, when it is carefully extracted by the

Arab or negro doctors '

We have in this country a worm of very similuf
structure, called

The Hair-worm (Gordius)f, common in gummer time in ponds
and ditches, so clasely resembling in its appearance o hair froni a
horse’s tail, that in former times it was the popular belief that they
were really living horse-hairs; their history is somewhat curions,
They pass the carly pers of their life in the interior of some insect,
gencrally o water-beetle, where they grow to thie length of ten or
eleven inches. When full grown, they escape from the body of the
poor insecf in which they have been nourished, and seek some pieco
Zlf water, or moist situation, where they deposit their eggs in long

hAIng, 1

TURBELLARIA.{

Another large grovp of worms, although closely
allied to the Entozoa, are not parasitic, "f-'heir body
is flat, soft. and often very contractile, but their chicf
distinguishing character is that they are entirely
covered with cilia, by the movements of which they

lide over any smooth surface. They are divisible
mto two families, the Planariz and the Nemertes
bth of which merit description.

" The Planarias (Planaria)§ are to be found abundantly
in almosteevery poid, where they have very much the
appearance of little slugs. These animals are of a gela-
tinous consistence, and enjoy such a power of self-con-
traction, that they can reduce their whole substance to the
form of a speck of jelly, in which condition they oceasion-
ally force themselves rather disagreeably upon the notice
of incautious water-cress eaters. The Planarig inhabit

* Filum, a thread, . 1

1 Gordins, @ man who tied a very hard fmot. 2

Torbella, @ commlotion, becanse the netion A
*153 in the surrounding water, of their cilia makes o

§ Planug, flat,

u

A}

‘
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both salt and fresh water, where they swim about rapidly,

_ by an undulating movement of their body, somewhat after
the manner of a leech, and creep with great ease upon
aquatic plants. They are generally of small size, but
exceedingly voracious. Like the Polypes, “they dppear

«capable of almost endless increase by division. gir J.
Dalyell, speaking of the Black Planaria (P. nigra) says,
“it is privileged to multiply its species, in proportion to
the violence offered. It may althost be called immortal
under the edge of the knife. Innumerable sections of the
body, all become complete and perfect animals. If the
head be cut off, a new head replaces it; if the tail be
severed, a new tail is acquired.”. ; ;

The mouth of the Planarirw is a very remarkable strue-
ture. Near the middle of the under-surface there are two
transverse slits, from the antevior of which a funnel-shaped
organ, like a cup, can be protruded. This acts as a mouth ;
it is soft, highly irritable, and when drawn within the
body is folded up, like the bud of a plant. This singular
mouth opens immediately into the stomach; it can be
protruded at pleasure, and applied to the surface of such
arvae or little worms as may come within reach, b as to
suck from them the juices thaf they contain, or if the
prey be small, it is immediately swallowed.

But the most wonderful creatures belonging to this
froup are ¢ °

The Long Sea-worms ( Nemertes),* cecasionally to be met with by
the sen-side explorer, coiled up wumder loose stones. The length of
this extraordina¥y production -of Nature is positively prodigions;

3 ll“ld uits whole history has more ﬂ:e appearance of fable than of sober
rath,

*“When I took it up at the sea-side,” says the Rey. Mr, Davig (Lifin.
Trans. ), * collecting such an immense creature into an oyster-shell, a
vary large one indeed, I thought it would dave been qﬁnost impos-
gible to urravel it; but it is astonishing to think how easily it was
disentangled, owing to the extraordinary smoothness of its surface.
Tt is impossible to make even a guess at the length of it when alive,
on account of its always extending and contracting itself when
touched, and that with such ease, as almost to execed belief; buf I
may well say that it ds capable of extendipg itself without incon-
venienel to twenty-five or thirty times the length that it presents af
another period. It befng impossible while the animal was alive to
.make any reasonable conjecture as to the length of it, I took it out of
the bottle, and exnminu{cict when dead, when I found it to be two-
and-twenty feet long, exclusive of the probnscis.' Now I give it

* pmpepris, nemertes, no mistake about it
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I
my firm opinion, that I ithin bounds when I say the
.:}unzl, wrl'::n flllg«.s might hnvcm’gxltmded to four times the length
it presented when dead, It is, therefore, by no meansimprobable that »
this most astonishing creatureé may have been susceptible of being
drawn out to the length of twelve fathoms, or, nccording to the °
accounts of the fishermen, fo thirty ; or fifteen’ fathoms.”

“The ignorant tor,” says Sir John Dalyell, “might almost. (0
\

:
}
|

’

s this animal to be onlydesigned to be an inconvenience to
mf f. Who can iffirm that gb hns ever seen the lpng sea-worm
entire? that he hed befofe him this giant of the race, or who ean
presume that those, apparently of the largest size, shall Zrow no
more ? y
“Unwicldy and unmanageable as this creature seems, it attnoks
and devours other worms of all sorts, Portions of mussel are always
acceptable, and are greedily swallowed by its mgxcious mouth, Tf
the valves of a mussel be sundered, the animpl fastens upon one of
them, drags it away, and’consumes the contents at leisure. ~ When he
ires to shift his quarters, be stretches out his body like an
enormous gnnke; the eye sees no contraction of muscles, no apparent
means of locomotion, but the microscope teaches us that the N, emertes
glides along by the help of the minute vibratory cilia, with which his
whole body is covercd; he hesitates, he tries, ang at last finds g
stone to his taste, whereupon he slowly unrolls his length to convey
himself to his new resting-place; and while his entangled folds are
unravelling themselves at one end, they are forming a ney Gordian
knot at .the other.”

a

CEAPTER IX, °

SECOND GRAND DIVISION OF mip ANIMAL
KiNapoar, ¥ ik
ARTICULATED® ANIMALS, l

WE have now arrived at the second S ;
the arimal ereation, which includes u%';?;.tasdsl:]niﬁn 0: ; ‘.
of creatures adapted to exist under g R :t% R
diversity of cireumstances than those We have g lt: ‘
had an opportunity of examining. The most obﬁge
character by which they are distingnished 1s u:

with in their exterior conformation, They are cl;le A
posed of a succession of rings, formed by tho sk, m-
outward integument, whichi, from its S5 or

dness - '
; . Arﬁc“"““ﬂ.)’m’nlq{, y COn 1
: AY.
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stitutes a sort of external skeleton. In the lowest
_forms the body is extremely elongated, the segments
§ proportionately soft and numerous, and, as a neces-
! sﬁr{; congequence, limbs either do not exist, or are
' feeble and imperfect. Such is the srtucture met
‘with in the Annelida, or Worms, ‘as for example, in

the leech (Fig. 53). 2 '
As we advance, we find the tegumen-
tary rings become less numerous, and
the skin of a denser and niore firm tex-
ture, adapted to sustain the action of
stronger and more powerful muscles;

>
R
D -

¢  the limbs likewise become more elabo-  HaEah

rately formed, their movements more e

o . . - WA

| free and energetic. Moreover, the in- B e
J A%

ol 4

struments of sight and touch begin to

, assume considerable perfection of struc-

.+ ture. This state of development we

4 find in the Myriapoda or Centipedes
(Fig. 55).

In the Imsects the perfection of the

L
- -
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Fic. 54.—DIvISIONS OF A DEETLE,

i . external skeleton is still more remarkable, '_smd, the
" integument acquires a ha:dness and solidity pro-
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ortioned to the vigorous movements of which the
imbs are noyw capable. The rings of the body,
hitherto distinet, become more or less soldered to-
gether in those parts where the greatest strength arnd
firmness are necessary; and scarcely any traces are
left to indicate tlicir eyistence as separate pieces ;
so that, instedd of exnibiting that succession of
similar segments seen .in the centipedes, the body
becomes divided into three distinet portions; namely,
the %ead, which contains the.organs of the senses
and the parts of the mouth, the #ioraz, supporting
the limbs, or instruments of progression, and the
abdomen, enclosing®the viscera subservient to nutrition
and reproduction. (gl" ig. 54.)

In the fourth division of articulated animals,

namely, the ‘Arachnida (scorpions, spiders, fe.), a

Fia. 85, —=conpioy ASD CENTIFEDE.
still further consclidation of the external skeleton is

visihle, for in these creatures even the separation
between the head and the thorax becomes obliterated,
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and it is in the abdomen only that the segments of
. the body are recognizable, ]§y contrasting the body
of a centipede with that of a scorpion, as represented
2 i the accompanying figure (Fig. 55), the progress
Of this coalescence of ‘the tegumentary rings is
&‘f strikingly exemplified. . :

Lastly, in the Crustacea (crabs, lobsters. gj"c.y% we
find various modifications of “the outward skeleton
adapted to the habits of the different races. Among
the lowest forms, the rings' composing the external

! framework are perfectly distinet and separate, resem-
bling those of t}.lo. myriapoda; butin the stronger and
= more predacious tribes the picces of the head and
r thorax become solidly fixgd together; and in those
forms most adapted to a terrestrial life, namely, the
crabs, almost all traces of distinction between the

NN AN S e = s e

i
|
! *  "Tio. 56.—~COMMON CRAR,

thoracic segments is lost in the construction of the

caleareous shield, which covers and protects their

whole body. (Fig. 56.) - >
¥ . Inthe animals %escribed in preceding chal‘)‘ters the
: E &
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nervous system, wherever dt has been at all dis-
cernible, has .existed only in the form of slender
threads, without being accumulated into masses, or
centres of perception. In all creatures, however,
belonging to the articulate. ('lmsnon of the animal
kingdom the nervous system is arranged upon a plan
which is sufficiently conspicuous throughout the entire
series. A double chain of brains, or ganglia, runs
down the central line of the body beneath the
alimentary canal; and it is from the symmetry con-
spicuous in the arrangement of these that the most
unmistakable character whereby the articulata are
distinguished is furnished. b ¢

The first pair of brains or ganglia is always situated
in the head, and supplies nerves to the eyes, to the
antenne, and to all the principal instruments of
sensation ; and on the pro-
portionate size and dcveﬁop-
ment of these ganglia the
perfection of the senses pos-
sessed by any of these crea-
tures .depends, consequently
they are generally spoken
of as the brain,

All the other ganglia are
arranged in a“double series
» along the floors of the gif.

ferent segments of the body,

each supplying the muscles
. belonging to the rings in its
neighbourhood., Ty propor-
tion to the size anq per-
fection of these oanglia,
thereforef will be the ep-
ergy ot’ the creature’s
movements, .In the an-
nexed engraving. (Fig, 57),
tepresenting  the nervous
: '}‘1-,. 6T, —XNEVES OF LEICH AXD system 91 5 ']Ce(_'h ﬂlld Of &

COUKCUAFLE, y WCkChufel', 1t will be seen
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Fiest CLASS OF ARTICULATED AN1wmaLs.

e A

ANNm.rpA—Wonms.

TuE body of the Annelidans is com sed of a succes-
sion of numerous rings, all of* which are merel{
repetitions of each other. The first segment, although

pe ; it differs but littls from the rest,
is called the head. The skin is
generally soft, and the rings
never homy or stony. Many
Annelidavs are entirely destitufe
of legs, as, for example, the leech
(Fig. 53); and when these organs
exist they are mever formed of
pieces jointed - together end to
end,. as they are in insects, lob-
1o, 85—roor or xaw,  SLETS, orspiders; they are merely

fleshy protuberances that support

bunches of sflif sete, O bristles, and are used as oars
to row the animal thropgh the water. (Fig. 58)

Most Annelidans at the anterior ex
body are furnished with black spots, which appear

to be eyes of very simple.structure they often
have on the head, or on the sides of the

neck, flesh
filaments ealled fentacles, which are not

2 only delicate
instruments of touch, but sometimes arform other
important functions, as we shall sea ereafter, Tp
general these animal

2 S can crawl upon the ground b
means of their setw ; man

Y live buried in the earth,
or are enclosed inetubes which they never leave ;
they mostly mhubxt. the sea, and are, with one op
two exceptions, carniyorous,

"The Annelidang are divided by z] ists into
three ofders, according to the natyre and. dispositioy,
of their respiratory apparatus.  Some appear to

trewity of thejy

S C—
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breathe by the general surface of their bodies, and
_ have ne special respiratory organs visible externally ;
A these, therefore, have been called Abranchia,® with-
- * gat gills) * 2 \
In a second division, the breathing apparatus con-
.7 sists of a series of tufts (Fig. 63) or fringes arranged
along the middle or on eacli sidg of the back: these
are the Dorsibranchiata.f - - 3
Tn the third order, Tubicola,} the Annelids inhabit
a tube either composed of ‘shell or manufactured by
the agglutination of various materials. These have
their branchim in the form of plumes or branching
v filaments attached to the head or neck (Fig. 65).

i .
FinsT ORDER—ABRANCHIATE ANNELIDANS.

> This order comprehends two families, which differ

L widely from each other. The Setigera,§ which have loco-
motive appendages in the shape of delicate spines or
bristles (Earthworm, Nais); and the Suctoria,||which are
destitute of such appendages, but are furnished instead
with o prehensile sucker, attached to each extremity of
she body (Leeches). 2

[t)

' The Earth-worms ( Lumbricus), The common well-known species
( Lumbricus terrestris) attains nearly” e foot in length, its body is
; composed of 12 rings or more, and is complefely destitute of eyes
or tentacles. Thougﬁ a humble and-despised creature, the earth-
worm is & most important item in theseconomy of nature. I’ieroinﬁ

the ground in every direction, #lie earth is lightened by the unite
labours of their countless legions, and thus they materially conduce
to its fertility. It consumes upon the surface of the gwound, where
they soon_become injurious, the softer patts of decayin vegctﬂble

matter, and conveys beneath the soil the more woody ﬂ%res, W

! they moulder and form the nufriment of living vegetation.- Thus
. eminently serviceable to the agriculturist, it likewise constitutes an
indispensable article of food for innumerable creatures belounging to
. every order of creation; and perhaps is a solitnxy instance of an
individeal mee subjected to universal destruetion. Tho very emmets
seize it when dimgledhand bear it away asa prize: it constitutes

_* A anot” and branchia, a aill F

} Dorsum, the back ; branchia, a qill. .
+ Tubus, a tube ; ¢olo, I inhabil. v
K § Scta, a bristle ; &ero, I carry.

’ [ || Suctorius, sucking. . 0
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the food of many birds; fishes devour it greedily;
:ﬁ?ﬂﬂgﬁ:gﬁ&ﬁn the mole pursues it unceasingly ; and secured,

a it appears to be by its residence in the earth from creatures inha. .

i ifferent clement, many aquatic animals scem well ac-
b::i'i)gt;i v(vlith it, and prey on it as a uatural food, Frogs eat it,
- d it is even scized occasionally by the great water-beetle ( Dyticus
= inalig), when uged as a lait by the sagler.  Yet notwith-,
mt:nr?hn is prodigious destruetion, its increase is fully commen-
:umje %rith the consumption, ‘as if it wus ordained to be the
appointed food of (_lll.. \ . 3 <

es (Nais*). The mud ‘at the bottom o ponds a
auou;s]igs“?requ(enﬂy gcrfomted b annelidans closely ulFr:d‘n to the
earth-worms. Their body is slender, and the ringe into wlucl! it is
divided are few, and but slightly marked.  They commonly live in
their burrows, merely pro g their head, which is furnished with
a long proboscis, whercby they take their food. and for this purpose
it is kept in constant motion, ~ These water worms have o power of
multiplication which is of a ver surprising character. One of the
mosé eommon species in our brooks,(Nais probasei,

dea) consists, when
full grown, of shout fourteen seaments. After a time, however, new
segments begin to be formed a little in front of the tail ; these lengthen,
and soon begin to separate from the parent animal under the form of
& new Nais provided with proboseis, eye-specks, and everything
complete, Sometimes even before the newly-formed young lhas
quite broken off its connection with its parent, another generafion i8
in course of production near its own tyil, und. sometimes even this
has: begun to form a fourth before the separation of the first is
complete, .

The Leeches (Hirudo) are common in our ponds,

The Medicithl Leech *( Hirudo _medicinalis), however, is ot
indigenous in this country, bt being easily obtainable we shal]
select it as an example of the group (fFl_g- 5&;1 At each extremit

of its

a fleshy g
which in oo Y dlise,

§mall semicireylar teeth, each
provided with o saw-like edge,
These teeth are Placed in g g,
r;uhnloﬁmmm;:r.u 50

g the action o 1€ st

2 made the gkin o il('-kﬂ' o
¥id. 53—THROAT OF LXECH Latb Orey, tense, thbir odges are ressed

. 3 2 p
against it with y gaw.1i1-
ment, until three cuts are thade ext

2 -like move.
; ending to some depth,
blood thyg liberated iselargely lmcj:gd into the WCi(';ns 8‘:‘;3] ntclilo

o e s I
* Nais, ¢, water-nymp,

o
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The ftribe of leeches is very numerous ; they all feed at the expense
of other animals; they attach themselves to fishes and frogs; some-
+ {imes they devour molluses, worms, or the larvie of insects. Few
animal substances are rejected ; all kinds of fish, dead or alive,
sem acceptable. Entering the larger ‘fresh-water shells, the leech
takes up its abode, an uninvited visitor, and remains until it has
semptied them of their contents, They even devour other leeches.
Sir J. Dalyell m% one half swallowed by o horse-leech scarcely
double its size, and still struggling for, liberty’; but itz ferogious
enemy, adhering firmly by its sucker, &
and undulating its body in the water b
as if to aid deglutition, occupied
three honrs in finishing its meal.
The use of the medicinal leeches is
so general that they have become
an important article.of commerce,
and are procured in great t&‘mn-
tities from Spain and Russia. hey
may be preserved for a long timeo
by placing them in moist carth or
mu«?. On ﬂl;c a[;pmclll ochollld SR
weather they bury themselves at the oy
bottom of puynds. and pass the winter ™ & mx:u o g
in leﬂmrg{. but they regain their activity in spring. !

When kept in large reservoirs with clay-banks fringed with
rushes and aquatic plants, the lecch will propagate its kind. Tt
Iays about a dozen eggs, enclgsed in a mucous cocoon of an oval
form, about a quarter of an inch long. In the month of August
Loles may bo observed in the mud or clay of the banks, each of

. Fic, 61,—COCO0XS OF LERCH, —
which contains a cocoon. The eggs are hatched in about s weck,
but it is three weeks before the young leave their slimy cradle; during
the interval the cocoon has become considerably distended, and the
little animals are continually pushing its walls with their heads as if
trying"to find a weak point and eséapp. When at last their
increasing strength eaables them fo ‘burst forth, they are about a
quarter of an inch long, and no thicker thon a thread.

o
» L
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» SECOND ORDi’JB—DOBSIBBANCHL'\TE ANNELIDANS.

In the Dorsibranchiate Aunelidans the res iratory
-organs consist of fringes or arborescent tufts, dis-
‘tributed in pairs along he sides ofw.he bgck. I_n
‘some, cases, every ring is thus furnished, but in
others, only those rings which are uear the middle,
These worms are all free i they burrow in the mud o
sand, or swim in the open sea’; they are therefore
supplied with organs of locomotion, which, for the
most part, assume the form of moveable spines or
packets of retractile bristles attached to egch seg-
ment of the body. s B

It i= not, however, by ‘mere prosy description that
we can convey to our readers any adequate ideg of
the beauty of these splendid worms; here we muyst
let their great historian, M. de Quatrefages, speak for
himself: his pen can best portray what his patient
industry has so admirably displayed,

“Upon the Isle de Chaussy,:’ says that distip-
guished anatomist, “ the wandering Annelids ocen-
ied my special attention. Hitherto, | had on]

nown this numerous fnmliy of sea-wormg thro K
engravings; and althotigh I hag formed a tolory),
exact notion of their structure, I haq not the
idea how many points of interest attacheq
When I had " onee swpriSed within their secqra
retreats the Palynoe with jts lucid seql
lodoce with its" hundred bright-

slightes{

to them,

es, the Phyl.

Ml e €N Tings, the
Eunicg with its purple crest, the Terebe surrounded
bg a cloud of imnumerable Jyiy cables wh;

it in the place of arms,—yhey % had seen (Usp]nyed
before mj' eyes the rich fan of the Sabella, and ‘the
epamelled collar of the Serpula, 1 1o longey stailed
as I had done before, g the thoughy of ‘the naturalisi
having conferred upon them tie most charmiy,

names he could think of, These despised Oreaturegs
seemed to mé no less Woithy of g Naturalist’s .
mage thar the most brilliant ingees or the fajregt
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flower. Let no one prate to me any more about the
violet as a pattern of modesty! 'The coquette! See

" how she shows from far her fresh tuft of green leaves,

and scatters abroad the perfume that invites you to
approach. More skilful than her rivals, she knows
‘that mystery is the greatest of all attractions, and
that the rose herself loses by digplaying her charms
in broad daylight; therefore it is that she seeks the
obscurity of the woods and the shelter of the hedge-
side. But look at the Annelids! what do they lack
when compared with the most splendid inhabitants s

of earth or air? Yet they shun the light, they with- -

draw themselves from our view, but with no design
to attract; and the naturalist alone knows where to
seek the strange wonders’which are hidden within
the recesses of the rock, and beneath the sandy beds
of the ocean. You may smile at my enthusiasm,
but come and judge for yourself. All is prepared!
Our lamp gives a light almost equal to a jet of gas,
while a Yargo lens, mounted upon a moveable foof,
receives the rays of light, and concentrates them
upon our field of view. We have just placed upon
the stage a little trough filled with sea-water, in
Which an Bunice is disporting itself. Sce how in-
dignant it is at its captivity ; bow its numerous rings
contract, elopgate, twist into a spiral coil, and at
every movement emit flashes of 'splendour in which all
the tints of the prism aye blénded in the brightest
metallic reflections. * It is impossible, in the midst of
this tumultuous agitation, to distingnish anything
definitely. But it is more quiet now; losé no time
in examining it. See how it crawls along the bottom
of the vessu;i with its thousand feet moving rapidly
forwards. See what beautiful plumes uﬁom the
sides of the body; these are the branchize, or orgaus
of respiration, which become vermilion as they are
swelled by the blood, the course of which you may
trace all along the back. Look at that head ena-
melled with the brightest eolours; here.are the few
tentacles, delicate organs of touch, and here, in the

/
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midst of them, is the mouth, which, at first sight,
seems merely.like an irregularly puckered slit. But
watch it for a few moments ; see how it opens and
protrudes_a large proboscis, furnished with three
pairs of jaws, and _possessing a diameter which equals
that of the body withinwhich it is enclosed, as in a
living sheath. © Well! is it not wonderful?. Is there
any animal that can ass it in decoration? The
corslet of the brightest beetle, the sparkling throat
of the humming-bird, would all look pale when com-
vared with the play of light over the rings of its
{)ody, glowing in its golden threads, and sparkling
overits amber and coral fringes.  Now,
let us take F lens of higher power, and
move the lamp in such a manner as
to let its rays fall on the reflector of
our mieroscopg, and examine a few of
the hairs taken from the sides of the
Annelid we have been describing. To
the outer edge of every foot are ap-
pended .two Eundles of hairs (setazg 3
these are far stiffer than ordinary hairs,
and appear to be placed on either side
of the animal to defend it from its
enemies! A moment’s consideration
will suffice to confirm ¢his view, for
there is, Eerhnps scarcely a weapon
invented by +the murderous genius of
‘man_whose counterpart could not be
found amongst this class of animals,

Here are curved blades, whose edges

present a prolonged cutting surface,
sometimes on the concave u:::lge, as in
the yatagan of the Arab, sometimes on
thd convex border, as in the Uriental
scllglitar. Next we meet with weapons
P s2—rosixe — Which remind us of the broad-sword
b’:“" o "‘";”“‘ of tllle cuirassier, the sabre, and the
ayonet; here are harpoons, fish-hooks, and i

blades of every form, loose ’ e

ly attached to g sharp |
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‘handle: these moveable pieces are intended to remain
in the body of the enemy, while the handle which
" supported them becomes a long spike, as sharp as
* it was before. Here we have straight or curved
oniards, cufting-bills, arrows with the barbs turned
*backwards, but carefully provided” with a sheath to
rotect the fine indentations from being blunted
¥ friction, or broken by any unforeseen accident.
Finally, if the enemy should disregard his first wounds,
there darts from every foot a shorter but stronger
spear, which is brought into play by a special set of
muscles, so soon_as the comgntants are sufficiently
near to grapple in close fight.”

It is not without reason that nature has endowed
these amazons with more finely-polished and sharper-
pointed weapons than any wielded bX the paladins of
old: destined to live by rapine, and exposed to the
attacks of a thousand enemies, they need them both
as means of attack and defence.  Almost all feed
upon living ?rey. Some wait in ambush for the
passing by of small Crustaceans, Planariee, or, other
minute animals, and seize their victims with their
proboscis, or entwine thém in the folds of their
humerous arms.  Others, again, more active than the
rest, pursue their game over !he sand or through
thick tufts of corallines and other marine plants.
Some attach themselved to shells, and having per-
forated them, devour their inhabitants. The Her-
mella thus commits great havoe amop§ the oyster-
beds, destroying numerous colonies of this much-
cherished molluse. These Annelids are; in their
turn, pursued by a multitude-of carnivorous animals.
Fishes wage a rude war against them, and if one, more
imprudent than the rest, should abandon its retreat,

r be gxposed to view by the waves, it rarely escapes
the murggrous jaws of some whiting, sole, plaice, or
eel, It is asserted that the latter Fi-:ind of fish are
well acquainted with the mode of drawing them out
of the sand, as do the whalks. Bt crabs, lqbsters,
and a host of other erustaceans, constitute their most
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formidable enemies, and are protected by their

armour from. the formidable weapons of the An-

nelida.

The Sand-worm (Arenicola®) is exceedingly abundant
on sandy shores, and is much sought for and used b
fishermen as w bait. Tts usual name on the
coast is the “ Lug,” or « Lug-worm.” It is of
a greenish-red colour, and the gill-tufts, which
form two rows upon the middle portion of its
body (Fig. 68), are of a beautiful crimson,
from the blood which circulates in them abun-
dantly. This worm bores rapidly in the sand
by means of its conical head; and as it moves
on, the sides of the treacherous passage are
prevented from: closing up by a secretion
from the body of the animal, which cements
the particles together into a kind of wall,
This, a8 the creature advances, is left behind,
imitating, in miniature, the brickivork of g
tunnel.

The Nereids (Neveist) have branchial tufts
and locomotive oars appended to every seg-
ment; they are carnivdrous, and their mouth

of being turned inside out, Tiko the fiy
& glove. ‘When thus everted, it appears like

a thick proboscis; armed with o formidale

array of sharp teeth, curved fangs, keen knives
and horny plates® resembling Tasps or ﬁles:
he shape of which varies in different Species,
: »_but always caleulated to geize and refaiy pass:
ing proy.  No sooner is some small animel seized by this
wonderful apparatus, thay the whole protrudeq proboseis
vietim into the

i’;; quickly inverfl;cd, cml':ying the hapless
iving cavern, from which there i no escape,

the Nereids n;ny .be“ncted 5 ”Among
The Eunice { Giglntqs, the largest Annelidan known

: 1 ; have
at this moment a men before wis, whiel i,
of four fect in length, aiid ‘consjors (b4 sogmcnt; 1y LLviNs
* Arena, the sand ;“colo, I— ;'rajoabil.
.t A nymph.
1 A nympl.

Fio. 63—
sa¥D-wonw,'
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with their complement of oors. It is'a beautiful sight to see o man-
of-war’s harge full manned with sturdy rowers, ghiding along over
the level surface of the sea, the oars ull keeping time with such
precision that they scem to move as by one impulse. It is a grand
spiectacle to behold the meteor-like progress of a steam-ghip as it
cleaves its onward path ; but far more beautiful, far more magnificent
,to the admirer of the works of Nature, to obsgrve the movements of
these splendid worms. Let any onc imagine this gorgeous animal
free-in its pative scas, blazing as it does with ifidescent tints, that

answer back again the glowing brilliancy“of & tropical sun—wdhile it
rows along its ** oary state” by meanss of upw of 1700 distinet
lamine, all wielded with such energy, that the eye an scarcely
follow their movements—and he will perhaps form some faint idea

of the efficiency i
ol Dofm l?r:ggn zl;cnlllmrﬁ}&lli‘:: appamtus, such as is provided for
«With our ndtions of a worm,” says Dr. Hart-
wich, “we generally connect the idea of incomplete-
ness: we are apt to consider them as beings equally
uninteresting and ugly, and disdain to inquire into
the wonders of their organization; but a cursory
examination of the Eunice would alone suffice to
give us a very different opinion of these despised but
far from despicable animals, Three hundred brains,
from which about three thousand nerves proceed,
regulate its movements. Two hundred and fifty
stomachs digest its food; five hundred and fifty
branchie refresh its blood; six hundred, hearts dis-
tribute this vital fluid through its body; and thirty
thousand muscles obey the will of the worm, and
execute its Snake-like movements. Surely there is
here but little occasion tos commiserate want, or
scoff at poverty !” i

The Sea-mouse (Halithea® aculegta) (Fig. 64) is com-
mon on-our coasts, and is frequently dredgéd up from
muddy ground. This Annelid is four or five inches in
length, of & greyish hue, and clothed on the back with &
fine silky down, under which are concealed fifteen pairs
of scaly plates, one pair on each ring. The under surface
is smooth, but marked by transverse ‘divisions, indicating
that it is formred of about forty rings or segments. On
the sides project bunches of hairs resembling the finest
silk, and bedizened with iridescent golours; they yield,
indeed, in no respect to the 1ao0st gorgeous Zints of tropical

* s, alg, the sea ; 0éa, thiea, a goddess.
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birds, or the brilliant decorations of insects: green,
yellow and orange, blue, purple and scarlet,=all the .
hues of the rainbow play upon them with the changing
light, and shine with a metallic effulgence only com- *
ble fo that which adorns the breast of ‘the humming- |
m But it is not only for their dazzling beauty that 3 14
these worms arc remarkable ; many of them are armed
with spines, that constitute important Weapons of defence :
cach of these spines is séen, under the miscroscope, to be
a perfect harpoon, its point being provided with a double
series of strong barbs, 5o that wheh the creature ercets its
bristles, much more formidable than the spines of o
hedgehdg, the most determined enemy would scarcely
venture to attack it. These spines are all retractile, and 7

can be drawn into the body by the muscular tube from {

which they spring. Tt would be sy erflious to po;

the danger that would acérue to thepunim::ll5 it:oll)fml?t :ll:(t,
presence of such instruments embedded in jtg body. :{s by

every movement they would be forced into its gwy fl l"

The cqn't.rivgnce to obviate such an accident g gq bea?xst'l.

ful as it is simple: every barbed spine is fﬁmished with .
smooth, horny slxeath,_ composed of two blades, hetyy, . 1
which it is lodged (Fig, 64), and these, closing ,upon ﬁn 9
barbs, when they nre‘dmwn mwards, effectua]] ?

reighbouring soft perts from laceration, SR ethe /é

! C S s oo )
Fra, él.—na-nocsz.
l
i

il
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-, Tumrp ORDER—TUBICOLOUS ANNELIDANS.

.. The Tubicolous Annelidans, as their name imports,
reside in tubes, which are either compgsed of a dense
shelly substance, or constructed: by gluing together
fragments of sand, small stoues, and other similar
materials. To the former section belong

The Serpule* (Serpule) (Fig. 65), found on every
coast, encrusting stones or shells, or any substarce that
has lain for any length of time at the bottom of the sea,
The animal inhabiting these shells is a worm entirely
destitute of limbs, but its front part, or head, during life |
presents a very beautiful spectacle, for- from each side

e

Fi6. 633 —SERPULA,

there spreads an elegant plume, composed of branched
flaments .of @ rich scarlet or crimson lue, which float
loosely in the water, and constitute the gills, or branchie.
Besides these splendid branchial fringes, the head has
one of its tentacles expanded into a broad, trumgct-shapcd
extremity, which accurately fits the mouth of the tube, 80
that when the creature is alarmed, it Guietly draws in thie
singular trap-doer, ind Temains securely shut up within
its shelly abode. v

The Terebellet inhabit factitious. shells, composed

* Serpo, to twist aboul like a serpent. t
+ Terebellum, a little auger or piereer.
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of grains of sand, fragments of shell, or even whole shells,
small stones, and similar sub-
stances, which they glue to-
gether, .and thus construct a
beautiful tube, represented in
the, engraving (Fig. 66). TLkic
is effected by means of the ten-
tacula that surround its head,

o which arve extended in every di-
rection in search of appropriate
materials for the construction of
their residence,

The Sabella * Alveolaris
often covers wide surfaces
of rock near low water-mark,
with its aggregafed tubes.
When the flood recedes, nothing
is seep but the closed orifices,
hut when covered with the
riging waters the sandy surface

PR R e transforms itself into a beauti-

i e *  ful picture. From each aper-
ture stretches forth a neck orn ted with concentric
rings of golden hair, termipating in a head embellished
with a tiara of delicately-tinted tentacula, so that the whole
looks like & gardensbed, enamelled with gay flowers of
elegant forms and variegated colours,

o

CHAPTER X.
MYRIAPODA.T

Tue Annelidans examined in the last chapter, with
the singular exception of the earth-worm, are only
adapted to an amuatic life. The soft integument
which forms their outer framework, and the feeble
organs appended to the numerous segments of their
lengthy bodies, are far too weak to support their

* A proper name.

t pupids, murias, innemeralle ; wdvs, pous, a foot.
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weight in a less dense and buoyant element, so that,
« . when removed from their native waters, they are
ntterly helpless and impotent. Supposing, ‘as a
miatter of mere speculation, it was in uired, by what
Jueans animals so constructed could be rendered
capable of assuming a terrestrial existence, so as to
seek and-obtain their food upon the surface of.the
earth, and thus represent upoa land the Annelidans
of the ocean; a little reflection would at once indi-
cate the grosser changes required for the attainment
of such an object. To convert the water-breathing
organs of the aquatic worms into an apparatus
adapted to breathe the air would be the first requi-
site. The second would be to give greater firmness
to the tegumentary skeleton, to allow of more
gowerful and accurately applied muscular force, by
iminishing the numbér of the segments, and by
, »  converting the lateral oars into Jointed limbs, suffi-
k ciently strong to sustain the whole weight of the
body, to provide instruments of locomotion fitted for
! progression upon the ground. . Yet all these changes
? would be inefficient withoyt corresponding modifica-
: tions in the nervous system. The lengthened chain
I of minute ganglia, met with in the leech (Fig. 57{,
would be quite inadequate to wield museles of strength
adapted to such altered circumstances: the small
brain would ie incompetent to correspond with more
exalted senses; so that, 8 a necessary consequence
of superior organization, the nervous centres must all
be inereased in their proportionate development, to
adapt them to higher functions, The changes which
, + our supposition infers would be requisite for the con-—
eversion of an aquatic Annelid into a Myriapod, are
Erecisely those which we encounter.” The air-
reathing animals which we have now to describe
form the transitior: from the red-blooded worms to
the class of insects, and are intermediate between
these two great classes in every part of their struc-
ture. The body of a myriapod consists of a consecu-
tive series of segments of equal dimensions, but un-
F

.

e 2
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like those of the Annelidans, com of a dense,
semi-calcareous, or else of a firm, horny substance,
and to every segment is appended one or two pairs
of articulated legs, generally terminated by simple
oints. ' : 8
The anterior segment, or head, besi'des the organs
belonging to the mouth, contains the instruments of
sense, consisting of sitaple or compound eyes, and of
two long and jointed organs, called anfenne, gene-
rally regarded as ministering to the sense of touch,
but which are probably connected with other per-
oel)lsions unintelligible to us.
he air required for respiration is taken into the
body through a series of minute pores, or spiracles,
placed on each side along the entire length of the
animal, and is distributed by innumerable ramifying
tubes or traches, to all parts of the system. The
number of segments, and consequently of feet, in-
creases progressively with age; a circumstance which
remarkall’)ly distinguishes the myriapoda from insects
properly so called. There are two families belong-
ing to this class—the millepedes or Julide, which
feed on vegetable gubstances, and the Scolopendridm
or centipedes, which are carnivorous and rapacions, §

The Millepedes® (Julus), are distinguished by their
nearly oylindrical form (Fig. 67), their slow gliding

motion produced by
the alternate action of
AP W~ their very numerous
Ehs little feet, sometimes

A more than a hundy
in number, and their habit of rolling themselves ink;c(:lx

close spiral, when touched. They resort to d

dark places, lurk under stones mfd moss, nndn:t:é) ;‘:ﬁ
_more commonly fcund beneath the bark and in the wood
of decaying trees.  They are perfectly harmless, and food
entirely on _decomposing vegetable materinls, ’For this
purpose their _mgutl'x is furnished with a pair of stout
horny jaws, which move hevizontally, and are provided at
Leir cutting edges with sharp denticulations, so as to

* Mille, a'thousand ; pes, a Joot,
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’ render them effective instruments in dividing the fibres of
: rotting wood, or the roots and leaves of decaying plants.
" Most of them emit & very rank disagreeable odour. The
¥+ Tfomale Millepede deposits her eggs, which are very minute,
_in the earth, br in the earthy powder of decayed wood.
, + +«The young, when first hatched, are’ quite. destitute of
r limbs, and have much the appearance.of microscopic
kidney beéans. In the course of*a few days, however,
they throw oftf their first skin,»and make their appear-
ance, divided into about eight segments, of which the
three that immediately follow the head, have each a

.

- peir of legs. In afew days more, a second moult takes
f place; the body is enlarged, the number of segments in-
5 creased, and the number of limbs augmented to seven

X pairs on the segments succeeding the head. At the end
] of a month, or thereabouts, after another change of clothes,
il the young millepede appears with twenty-six pairs of
| feet, and so the process of exuviation is again and again
It repeated, until the creature arrives at its mature con-
L'+ dition.
| The Centipedes ® (Scolopendra)) (Fig. 55) are much more
J formidable creatures than the millepedes ; they have a broad
flattened body, composed of about four-and-twenty seg-
ments, to each of which ig appended a pair of stout
Jointed limbs, well adapted, by the energy and activity of
* their movements, to the pursuit of active®prey. The
mouth of the Scolopendra is a terrible instrument of de-
struction, being not only provided with horny jaws, ve-
sembling thése of Julus, but armed with a tremendous
pair of massive and curved fangs, ending in sharp points,
and perforated near their terminations by a minute orifice,
through which a poisonous fluid is instilled into the
-« wounds they inflict. Several small species are common
in our gardens« but in hot climates they grow to a great
size, and their bite, though rarely fatal, is more dangerouvs
than the sting of the corpion.

The Giant Scolopendra (Scolopendra gigas), common in South
Americs,, measures upwards of a foot in jenzth, and an inch and a
(uarter across its bodw, Other species, eearcely less formidable, in-
1 habit India and the adjacent islands, and abound in the hottest
P parts of Africa. They creep into houses, lurk under articles of fur-
niture and behind wainscots, hide themselves in d-awers and cup-
boards, and sometimes are found aven in beds, much to the disgust

= $
R * Centum, & handred ; pes, a foot.
v F 2
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and apprehension of all who are not familiarised with their presence.
The largest species met with in this conn — N,
The Forked Centipede (Lithobius jorficatus);* it is found in the
earth and under stones in our gardens, and i3 quick and active in
its movements. It does not measure more than an inch and a quak-
ter in length, and is of & tawny red colour, with fifteen fect on cach

de. o
S The Electrie Scolopendra (Seslopendra electrien), likewise a British
gpecies, i8 oceasionally luménous'in the dark, 2%

+

1

CHAPTER XL

INSECTS (Insecta t)e

HAVE patience with us, gentle reader—our task is no
light one. To mete out the sands upon the sea-
shore with a quart pot, to drain the ocean with a
thimble, to count the stars, ave ordinary expressions
for impossibilities; but to condense the history of
the Insect world into a few short pages, would be a
miracle beyond them all. The number of species of
insects, as we are told by entomologists, amounts to
upwards of a hundred®thousand ; so various in their
habits and their manners, their instincts and their
appetites, that every species would itself furnish
large volume of interesting . information, could we
only penetrate the inysteries of their lives; and

)

et how little has been done in gaining anything
ike an intimate acquaistange with their daily duties,
'l?' a careful and watchful perusal of their economy.

he secracy of® creation, however, is not to be rudely
broken, Nature is"a very coy mistress; watehful
n.ightﬁ, anxious days, slender meals,” and endless
iabours must be the lot of all those, who pursue her
through her labyrinths and meanders; nor will she
ever confess to violence, what she is ready freely to
disclose to patient and attentive _solicitation. See
the amateur entomologist, furnished “with his nete
ahd boxes, and all the adjuncts invented by art for

m'wue«.-. lithos, sa. stone ; Bubw, bioo, I live—because it lives under
Se

t Insectum, dieided into segments,
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the purpose of waging war against the insect race,

- beating up the whole country, toiling. over hill and
" dale with indefatigable perseverance, and so eager in

*  his pursuit that he-hardly allows himself time to
stick his murderous pins through the unfortunate

* “YVictims caught in his nets—and never wearying of

his sport until his collecting box is converted into a
great charnel-house, filled with their closely-packed
and writhing bodies. He returns home, delighted
with his success; but in spite of all his labour, he has
not added a single item to our knowledge, or a single
fact to the unknown history of any one species of his
numerous specimens. This was not the way in which
Reaumur or De Geer devoted themselves to the
interrogation of nature; their efforts were directed
not to the destruction, but to the preservation of the
objects of their study. - They wielded not the scissors
of the Fates, wherewith to cut the frail thread of
insect life; their method was to use it as a clue to

ide them through the hidden labyrinths of the
omestic history and habits of their favourites; they
chose some fitting spot in the vicinity of the abodes
of their protegés, and watched and chronicled their
‘every action, until, by patient wooing, they at length
' succeeded in persua,ging them to confess the hidden
.. mysteries of their avocations. They dealt with
| living natare, not with corpses, and their rich phges
testify to the interesting, resuit of their researches.

It is certainly instructive on a winter evening to
examine with the microscope the various parts of a
butterfly, and investigate theéir curious structure, but
it is in the early morning, when the sun shinzs on
the laughing earth, the flowers have opened, and all
nature smiles, that the butterfly is to be seen in Eer-
fection, fanning the perfumed air with wings as white
and pure as are the blossoms of the lily over which
he plays, coquetting, as it were, to wake the jealousy
i of neighbouring roses. Is it coquetry, or is 1t
that he knows not where to choose the sweetest
nectar or the prettiest flower?  See! how he ncw
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102 INSECTS.

advances, now retreats ; returns and flutters off
again, and then pounces down on a fresh .violet,
coyly peeping from beneath its leaves. And now
the littlle rover takes his station, with a touch so light
as not to discompose the perfumed velvet upon which

he treads—his wings are motionless, and raised

against each other. Now he uncurls his, wonderful
proboscis, and begins to sip the nectar offered so
complacently, till satisfied away he flies, and Zephyr's
gelf returning, finds no fold, or crease, or damage
done to indicate the robbery committed. Such
casual glimpses of Creation’s charms are worth whole
cabinets of cork and pins. _

But to our subject. Let us first inquire,—What
is an insect? In a Gernfan vocabulary, that hap-
pens by accident to be open before us, under the
general name of “ Insects,” we find grouped together
the following ill-assorted selection,—* Flies, Spiders,
Ants, Scorpions, Frogs, Toads, and Lizards.” It is,
therefore, evident that the word “insect” is made
use of in ordinary language, in a very vague and
indeterminate manner, and applied indiscriminately
to very varions animals. = Linneus, it is true, em-
ployed it to*designate all animals provided with an‘
external skeleton, divided into segments (inseeta), in
which sense it nearly corresponded to the Cuvierian
expression articulata, jointéd, and thus included
lobsters and crabs, spidérs and scorpions, under the
same designation. In the restricted sense in which
it is now employed. however, it includes only such
articulated’ animals, as in their perfect’ or . mature
state are recognizable by the foﬁowiﬁa characters
whereby they are distinguished from all other crea-
tures.

The bo@y of an insect is divided into three prin-
cipal portions, called respectively, the head the
thoraz, and the abdomen, 2

The head contains the apparatus of the mouth, and
instruments ef the sensespimcluding the an{gnn:e or
Jewters, which are invariably two in number,

g,
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The thorax, formed by the union of three segments
of the skeleton, supports siz joiuted legs, and gene-

“yally four, sometimes fwo wings, These last, how-

eter, are frequently wanting. -
_ The abdomen is destitute of legs, and contains the
“Viscera, connected with nutrition ahd reproduction.
The legs.of insects, as above stated, ‘are invariably
six in number, one pair being ‘attached to each of
the segments of the thorax. ‘Considered separately,

Fig, 82 —umsd LEG 0oF nxk.

each of these legs is made up of several pieces, which
well deserve our notice. The first division of the
leg, or that in immediate connection with the thorax,
is called the hip (coza), ard upon this, as upon a
centre, the movements of the limbs are performed.
To the extremity of the coxa, a small moveable piece i8
attached, called the frochanter, to which succeeds the
thigh (femur), which is the thickest and most robust
of all the divisions of the limb. The next piece,
called the shanlk (£ibia), is occasionally of considerable
length, and is connected with the last by a hinge.
To its’ extremity is appended thetfoot (farsus), com-
posed of a consecutive series of small segments,
varying in number from five to‘one, the last of which
is armed with claws, or other appeadages, adapted to
different kinds of progression. With these divisions
of the leg, it is necessary that the student should be
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thoroughly acquainted, as we shall again and again
have to refer to them hereafter, L

The wings of insects, when present, are invariably
attached to the two posterior segments of the thorax,
which are strengthened in every possible manner, so
as to afford a support of sufficient density and firni-
ness to sustaiu the violént exertions of the muscles
employed in flight. Few things are met with in
Nature more admirable than these structures, The
present, indeed, a combination of strength and light-
ness absolutely beyond anything of human invention,
and as instruments of flight they much surpass the
wings of birds, both in the power and precision of
their movements.

In the dragon-flies, by far the most powerful fliers
in the insect world, all four wings are of equal size,
and consist of a thin membrarous expansion of great
delicacy and of glassy appearance, supported at all
points by a horny net-work (Fig. 69); these insects

Fia, 69.—WING 0F DRACON-FLY.

can fly in all directions, bagkwards, and to the right
or left, as well as forwards, with equal facility, =
The s.u_bstances. employed as food by insects are
various in proportion to the extensive distribntion of
the cless.  Some devour the leaves of vegetables, or
f;ed upon é;mses or succulent plants; others dest,ro
nmbcr, and the bark or roots of trees ; while somgY
more delicately organized, are content to extract thé
juices 9f the ex aading buds, or Sip up the honied
fluids from the flowers, Many tribes are carnivoroy
in their habits, armed with various weapons of de?
structioy, and cairy on % perpetual warfare witl
their own or other species; and, aeain there ;
countless swarms appointed in their ‘\:'ari(’)us sPheierg

r
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to attack all dead or putrefying materials, and thus

,aid in-the removal of substances, which by their

gecumulation might prove a constant source of annoy-
ance and mischief. Such differences in their nature
.demand, of course, corresponding diversity in the
construction of the instruments employed for pro-
curing nourishment; and, accordingly, we ﬁn;lp in
the structure of the mouths, of these little beings
innumerable modifications, adapting them to different
offices—jaws armed *with strong and penetrating
hooks for seizing and securing struggling prey—sharp
and powerful shears for clipping and £vitling the
softer parts of vegetables; saws, files, and augers, for
excavating and boring the harder parts of plants,
lancets for piercing the skin of living animals, siphons
and sucking-tubes for imbibing fluid nutriment—all
these, in a thousand forms, are met with in the insect
world, and thus provide them with the means of
obtaining food adapted to their habits, and even of
constructing for themselves edifices of inimitable
workmanship. ;

The mouths of insects.may be divided into two

W YO

FI6. T0.~rARTS OF THE NOUTI OF AN INSECT,

eat classes, those which are adapted for biting,
forming what is called a perfect or mandibulate
mouth, and those which are so constructed as o'ul{ te
be employed in sucking, constituting the sucforial or
haustellate mouth. It 1s in the former of these that
all thé parts are most completely developed. The
perfect mouth of ‘an insect consists of an upper and
an under- lip, and four horny jaws. The upper lip
(labrum) (Figs. 70,71, a)is a convex horny plate, placec
transversely across the upper margin of the cavity
which the jaws are lodged, so that when thg month

¥
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is shut, it folds down to meet the under lip (labiuin) g ;
and these two pieces more or less conceal the: proper ,
jaws which are lodged between them. ’ M
The upper pair of’ f'a.ws (mandibulz), b, 'are hard
and powerful sheays, placed immediately beneath the,
upper lip, and so jointed to the checks that they
move horizontally, opening and shutting like a pair
of scissors. Their concave edge is armed with strong
denticulations of various kin({!, sometimes furnishe
with cutting edges, that, like sharp shears, will clip
and divide the hardest animal and vegetable sub-
stances ; sometimes they form sharp and pointed
fangs, adapted to seize and pierce their vietims;
and not unfrequently they constitute a series of
grinding surfaces, disposed like the molar teeth of
quadrupeds, to triturate and bruise the materials
used as food. The variety of uses to which these
mandibles can be tarned is indeed amazing. In the

L
Ta. YL—yoomt o A BEETIR. .

(clamivorous beetles their hooked
able than the tecth of the {j I, penet -
the mailed covering of theirl%eto faat o oS

t utest congen
in the dragon-fly they are scarcely less °for$?éfﬁig

pomnts, more formi.
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I’ weapons of destruetion. In the locust fribes these
i Bd, G A

| & organs-are equally eflicient agents n cutting and
3 masticating leaves and vegetabfe matters adapted to

" © their appetites, while in the wasps and bees they
_form the instruments with which these insects build
their admirable edifices, and, to use the words of a
popular author, supply the ‘place of trowels, spades,
pickaxes, saws, scissors, and knives, as the necessity
of the case may require. Beneath the mandibles 13
situated another pair of jaws, ¢, of similar construction,
but generally smaller, and less powerful ; these are
called the mawille. 'The lower lip,or labivim, which
closes the mouth inferiorly, consists of two distinet
portions, usually described as separate organs; the
chin, mentum, that really forms the inferior border of
the mouth, and a membranaceous or somewhat
fleshy organ, reposing ‘upon the chin internally, and
Iy called the tongue (lingua). All these parts enter
into the composition of the perfect mouth of an
insect, and from the numerous varieties that occur in
their shape and proportions,.they become important
ouides to the entomologist in the determination and
,Eistribution of species.

The organs of sense in insects’are distinct and well

. vs

P
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9 developed, thongh we cannot, in all éases, precisely
/ . . .

LY ‘determine the sensations of which they are the
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channels.. Thus, the two jeinted members ealled
anennee, that project from the head, are believed by
some to be organs of touch; by others, to convey
delicate pereeptions anknown * to us; and b ti_m
generality of entomologists are considered to he in_
some way sensible to sound, They are composed of
a varying number of Tings, sometimes S many as
thirty, set in suceession ; the whole mnstltpthg a
tobe, and enclosing nerves, museles, npd air-pipes,
Their form iz exceedingly varied ; and I many ip-
stances they are ornamented with feather-like beards,
or curiously seulptured, so that they afford useful
characters for the Identification of the multitudinoys
genera comprised in this Clyss, : _

The eyes of insects Present some nteresting pecy.
liarities of siructure, indicative, no dm;l:t., of ecorre-
sponding diversities in the serise of vision, of which
We must ever remain ignorant, Two distinet kinds
of eyes are possessed y these nuimals,_buth kinds
being present in the majority of species, If e

: examine the head of g bee, fur
example, we find g large eop-
vexity on each side, which & mag..
tifying glass discovers to be com-
posetl of an immengg number of
facets, and on the summit of the
head, between these, we gea three
shining points, resembling mipyte
Bems, set in a trigy ular form,

re meonwes or e Whe former are term Compoung,
the latter s:mpig eyes. The simple CYes consist of
o glassy lens, behind whil, 4 nervous thregd j« spread
out, forming g reting, or net-work, g in :
animals, to receive Impressiong of sicht,
ture of these eyeg i suflicient] intelliwil]
admiration is greatly excited v 1en e:
sider the large convex organs of
and find that each of these contain
of eyes; all capable of digfipet
microscope reveals to us that the

S many thogggpge
perception, The
COmponyd eve of
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an ant contains fifty lenses, that of a fly four thou-
sand, that of a dragon-fly o
_ twelve thousand, tlmt of a ;
" butterfly seventeen thousand,
and that of a species of
mordella (a kind of beetle);
the amazing number of
twenty-five thousand. Ever
one of these regular, polished,
and many-siged lenses, is \<\( oy
the external surface of a Y
distinet eye, furnished with ¥, 2= cowrousn ryzor &
its own iris and pupil and a SR
perfect nervous apparatus, as may be seen in’ the
appended figure, representing the eye of a dragon-fly
cut perpendicularly through the middle. As the eyes
of insects are immoveably fixed in the head, it is
probable that this great number of lenses and visual
tubes is needful to see different objects, some or
other of the component eyes being turned towards
every point. " '
e respiratory system- of insects appears to be
ponstructed with a view to insure a perpetual renewal
of the vitality of the blood, combined with the utmost
lightness, so needful for animals of which the great
majority are* denizens of the air. Hence we find
neither Tungs nor gills, but a geries of tubes pervading
every part of the body, by which the vital oxygen 1s
| carried to the blood. I}i," we examine a beetle, a
grasshopper, or a caterpillar, we shall observe a row
of oval openings on each side, capable of being <losed
i+ by thickened lips (Fig. 75). These are the spiracles
d or breathing apertures, for no insect breathes through
the mouth ; they admit the air into a main pipe which
runs afong each side of the body’; these are connected
by smaller braucli pipes, which run across the rings
of the abdomen, and distribute zn infinite number of
smaller tubes to every part of the interior. |
insects of great powers of flight, therd are likewise
reservoirs of air; these are particularly large in the
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bee. One circumstance connected with the arrange-

ment of these.air-tubes :{ﬁciz\lly deserves our admi-
ration. It is evident t

VFI6. 75, —SIIACLES OF INSECTS,

slender and delicate would inevitably collapse and
fall together, so as to obstfuct the passage of the air
they are destined to convey, were not some plan
adopted to obviate such an occurrence ; and the only
mode of providing against this would appear to be
to make their walls stiff and inflexible. gnﬂexibility
and stiffness would, however, never do in this case,
where the tubes in quegtion have to be distributed in
countless ramifications throngh so many soft and
distensible organs, and the proghlem, therefore, is how

to maintam them* permanently open in spite df -

external pressure, and still preserve the perfect pliancy

x

1G, T8, —A1R-rieR OF FLY.

and softness of their walls. The mode in which this
is effected is as follows:—Between the two thin

~

t the sides of canals so

f

.
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layers of which each air-tube consists, an elastic
thread is interposed, coiled in close spirals, of
sufficient strength and firmness to maintain the
channel always pervious, but not at all interfering

..with its flexibility ; and this fibre, delicate as it is,

may be traced with the microscope even through the
utmost ramifications of the air-tubes. Wonderful
are the results obtained by the adoption of this new
arrangement. Not only is the body of the insect
lightened to the uttermost, but the little creature,
thus breathing in every part, has its vitality so
intensified that it is, in proportion to its bulk, the
strongest of created things—a living railway engine,
or comﬁmed with which g railway engine is a baby’s
toy. Insects are proverbially of small dimensions.
Their presence around us is only remarked as con-
ferring additional life and gaiety on the landscape,
and except when by some inordinate increase in their
numbers, they make up by their multitude for their
diminutive size, the ravages committed by them are
trifling and insignificant. Far otherwise would it
be if they attained to larger growth, and still possessed
. the extraordinary strength with which they are now
so conspicuously gifted ; they” would then indeed
become truly the tyrants of Creation—monsters such
“gas fables never feigned nor fear conceived,” fully
adequate to exterminate from the surface of the
earth all that it contaifs of vegetable or of animal
existence. A common flea or grasshopper will spring
two hundred times the length of- its own body, whic
is as though. a man should at a single bound leap
over the ball and cross of St. Paul's Cathedral.: The
dragon-fly possesses such indomitable strength of
wing that, for a day together, it will sustain itself in
the air and fly with equal facility and swiftness
backwards or- forwards, to the right or to the left,
without turning. The beetles are encased in adense
and hard integument impervious to ordinary violence ;
and we may add that thé wasp and the termite ant
will penetrate, with their jaws, the hardest wood.

»
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Neither.is the velocity of the movements of insects

inferior to their Erodigious muscular power. It has |
t

been calculated that in its ordinary flight the common _
house-fly makes with "its wings’ about six hundred

strokes in a second of time, which will carry it a__

distance of five feet, but if alarmed its velocity can"
be increased siX or seyen ‘times, or to thirty or thirty-
five feet in a second, In this space of time the
swiftest racehorse that ever trod the twrf could
clear only ninety feet, which is at the rate of more
than a mile in a minute. Compare the infinite
difference in the size of the two animals (ten millions
of the fly would hardly counterpoise one racer), and
how wonderful will the velocity of the little inseet
appear. Did the fly equal the racehorse in size, and
retain its present powers in the ratio of its magnitude,
it would traverse the globe *with the rapidity of
lightning.

Let tﬁe reader, therefore, imagine that great law
of Nature which restricts the dimensiong of an insect
within certain bounds, dispensed with even in g single
species. Suppose the wasp or the stag-beetle dilated
to the bulk of a tiger or of an elephant, cased in
impenetrable armour—furnished with jaws that would*
crush the solid trunk of-an oak—winged and capable
of flight so rapid as to render escape h less, what
could resist such destroyers, ‘or how co:ﬁ)(‘l3 the world
sull)port their ravages? °© o,

nsects may, therefore, be regarded in the light of
engines, so perfectly,adapted to the work intrusted to
them, that to increase or diminish their size wonlq
be to unfit them for the duties for which they are
specially constructed, and as a necessar consequence
no insect in s winged condition can Ppermitted ¢ ‘;
grow ; 1ts growth must be effected under othar cjp.
cumstances, and generally under g form quite qjf.

ferent from that which it presents in its perfe
. : ! t state
—hence arises the necessity for The riagd i
of Imsects. . 4 Metamorphom
sub-

ost insects in the course of thejp lives are

9
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ject to very ﬁreat changes of form, attended by
equally. remarkably alterations in their habits and

‘propensities. These transformations or melamor-
proj

prioses, as they are called, quite’as strange as any we
read of in Ovid, might cause the same insect, at
“‘different ages, to be mistaken for three different
animals. - For example, a caterpillar, after feeding
upon leaves till it is fully grown, retires into some
place of concealment, throws off its caterpillar skin,
and presents itself in an entirely different shape,
wherein it has no power of moving about nor of
taking food. In this, its second or chrysalis state,
it seems to be lifeless, having neither a distinct head
nor moveable limbs—after a lapse of time the chry-
salis skin bursts open, arid from the rent issues a
butterfly, whose wings, soft and crumpled at first,
soon extend and hardén, and become fitted to bear
away the insect in search of the houied juices of
flowers. Hence there are three distinet periods in the

Fic. 17 —METAMORPHOSES OF RUTTERFLY.

- ’ - LIS -
life of an insect, more or less distinctly marked. In
the first, or period of infaney, an insect 18 technically
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called a larva, a word signifying a mask, because
therein its future form is more or less masked or
concealed. This name is equally nq])lied to grubs,
caterpillars, and maggots, and to all young insectd
before their wings begin to appear. Consequently,
in this first period, which is much the longest portioif*
of their lives, insects are always wingless, pass most
of their time in eating, grow rapidly, and to allow of
their growth, repeatedly cast off their skins,

During the second period, some insects retain their
activity and their appetite for food, continue to grow
and acquire the rudiments of wings; while others, at
this age, entirely lose their larva form, take no food,
and remain at rest in a death-like sleep. This is
called the pupa * state of the insect, because in this
condition they resemble an infant wrapped in
swaddling bands. The pupe from caterpillars are
more commonly called chrysalids, because some of
them, as the name implies, are gilt or adorned with
golden spots, whereas pupe, that retain their legs
and capability of locomotion, are often named nymphs,
the reason for which is'not very obvious.

At the end of the second period insects again shed
their skin, and come forth fully grown, and (with few
exceptions) provided with wings. 4 They thus enter
upon their last or adult state, wherein they no longer
increase in size, and during which they provide for
their progeny. This peried only lasts a short time,
for most msects die immediately after they have laid
their eggs. Bees, \\'nsll))os, and ants, however, which
Itve in society, and labour together for the common

od, continue much longer in the adult state,

The innumerable races of insects may be classified
in accordance with the following table:—

e
* Pupa, a laby. Those who have seen infants in many

the continent tied tight fo o board, will appreciate the apgrg;::::tgf

ness of the expression,

f
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OrpER COLEOPTERA. E

The Coleopterous inisects are ¢haracterized by havitg
four wings, of which the anterior pair, always hard or
leathery in their texture, form two strong shields,
beneath which,the hinder pair are lodged and pro-
tected. The front wings, or elytra,* when in repose
are always united by a straight edge, extending a ong
their whole length. The hinder wings, which alone
are adapted for flight, are much larger than the
elytra, and when not in use, are folded transversely ;
in a few species they are wanting, and then tﬁe
elytra are, as it were, soldered together. The tegu-
mentary envelope of thede insects is always remark-
ably hard, and forms a very substantial suit of
armour ; their mouth is constructed for the mastica-
tion of food, and is provided with a pair of strong
mandibles, a pair of maxille bearing palpi, and a
labium or lower lip, also bearing palpi. The abdomen
is sessile, that is, is hroadest at the place where it
joins the thorax.

The metamorphosis which the Coleoptera under
is complete. Thelarva resembles a worm; its bo
is soft, with the exception of the head, and the first
segments of the body, which are of a <horny consist-
ence. They are genérally furnished with three pairs
of horny legs, attachell to.the three first rings, but
sometimes these are replaced by fleshy tubercles.
There i, however, never a greater number than six
of these’appendages. The pupa is motionless and

takes no food, its limbs being swathed together by
" the external integument. It is generally enclosed in
a shell or cocoon, camposed of different substances,
joined together by & viscid silky material ; sometimes
it is naked. This is by far the mest numerons of all
the insect orders; the number of species already
known is probably not much less than fifty thousmn{.
In order, therefore, more readily to arrange such a

* Evrpov, elytron, a case,

i
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multitude, they are divided into four sections, accord-
ing to the number of joints or articulations entering
into the composition of their feet (tarsi). The sections
s0 formed are as follows :— ’

1. The Pentamerans,® in which the tarsi of all the
{égs are composed of five joints.

2. The Heteromerans, in which the tarsi have four
jbt;'nts on the two front pairs of légs, and five on the
others.

8. The Tetramerans,} in which the tarsi of all the
legs have four articulations.

4, The Trimerans,§ in which all the tarsi bave
only three joints.

SecTION OF PENTAMERANS,

The first division of €oleoptera, having five joints
inall their tarsi, ave the most active and highly gifted
of the race, and may be considered as the lions and
tigers of the insect world ; they constitute the family
of Carnivora,| and are distinguished by baving two
palpi on each maxilla, ¥

'.l‘hese beetles in their perfect state pursue and
devour other insects; their larvae.also haze similar
habits. Among them we find .

The Tiger Beetles (Cicindela ¥), which are excellent re-
presentatives of the quadruped whose name they bear ;
conspicuously the most rapacious and bloodthirsty of the
race ; equally remarkable for the beauty of their colours,
their extreme activity, and savage propensitics, They
run with .considerable swiftness, and tuEg wing the mo-
ment they are approached; but- they alight again at a
ghort distance. They are commonly met with in the
heat of summer upon heaths, and in other dry sunny
situatiox:s. Their larve escavate qyli:xdrical burrows in

* awévre, plafie, five; pépos, meros, a joint. .

1 ¥repos, eteros, various; pépos, meras, a joint.

§ Terpas, tetrus, four ; and /.ufpas. meros, a joint.

§ 7peus, treis, three ; and pdpos, meres, a joint,

|| Caro, carnig, flesh ; vofo, I eat, .
Qitindela, a shining insect,
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the ground, which are, many of them, upwards of a foot
in depth: in the construction of these dens they exhibit
extraordinary ingenuity, loosening the
carth by means of their powerful jaws, '
and carrying it to the surface upon
their, broad heads. They have hooks
upon their backs, which assist them
Fioe te—rawva ov 1cer §n climbing to the top of their exca-
FAL ) vation, much in the same way as a
chimney-sweep climbs a chimney. Their hole being
completed, they station themselvés just within its entrance,
where they lie in wait for any poor passing insect tra-
veller, which is instantly seized and dragged to the bottom
of the cave, there to be devoured.

The Ground Beetles (Carabus)* are scarcely less active
than the foregoing, or less carnivorous in their habits;
many of them are constantly employed in prowling about
upon the surface of the ground in search of insect prey,
lurking in the day time under stones and other similar
places of concealment, and carrying on an unrelenting
warfare against innumerable noxious insccts, the de-
structiveness of which they materially assist in diminish-

ing. Among these mavauding beetles the most remark-
able are

The Bombardiers (Brchinus), as they are not inappositely namid,
several aEcdes being provided with a means of defence unparalleled
among the lower animals. Of all the inventions which mankind
seems fiirly enfitled to claim as being exclusivgly of human con-
trivance, perhaps, that of guns and gunpowder might be deemed the
most original, vet even in ;his, strunge to say, he has been fore-
stalled. T'he little bombardier héeles ]}Oﬁ.‘l(m({nn artillery of their
own long before the fields of Creey first trembled at the unaecus-
tomed roar of himan cannon, as any one will eonfess who may
inadvertently day hold of one of tlhese living batteries. It is quite
true that neither powder nor ball is needed by the insect cannonicr;
but there is the flash, the smoke, and the report, and although

“The far-hissing globe of deatly

be wanting, its place is most efficiently supplied by & burnin
so caustic in its natug as fo be only comparalle t(); nilric‘.\cig
corrosive effects, “o

Sternly and unremittingly is the work of de-
struetion, 11_1trus_tcd to these earnivorous beetles,
carried on by night and by day without remoyse or

* wdpaBos, edrabos, a beefle,

drop,
in its
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respite, and were we te reflect for a moment, we
should soon perceive how indispensable.is their mur-

~ derous zeal to the order and well-being of surround- -

in'g nature.

. The active operations of these destroyers are not,
fiowever, restricted to the land. ' Many species are
inhabitants. of the water, and in_that element have
their assigned tasks to perform. Neither are their
blood-thirsty propensities only manifested = during
their mature or winged state; from their earliest
birth they are tutored to the work of destruction,
and their very infancy is devoted to carnage and
slaughter,

The Water Beetles (Dyticus)® exhibit, in a very
striking manner, the facility with which, by a slight modi-
fication in their form and arrangements, the limbs of an
insect become convertible to the most opposite nses. The
body of the Dyticus, oval in its shape, and slightly flat-
tened above and below, is com- e
verted into a boat so smooth - 2 — <
and polished in every part,
that it glides through the water
with scarcely the slightest ré-
distance, while the two hinder
pairs of legs are changed into .
oars of a most effective and
elegant construction. Fhus .
limbed, the Dyticns is fully «
equipped for its piratical node
of life, and becomes an object ;
of mo little interest in the AL
water over whieh it tyrannizes.
Sometimes lurking  bencath :
the weeds, it may be scen croeping stealthily about in
search of some vietim to seize by surprise; somefimes
launching its skiff upon predatory ¢xcursions the little
corsair sweeps alesg by means of its oars with wonderfal
rapidity, coming every now and then to the surfuce of the
water to breathe, and diving again ‘into the depths below,
carrying with it a supply of nir beneath its wing ¢overs to
serve for respiration during its immersion. ;

* Burwds, dyticos, diving,

FIG, 79—V ATERBIETLE.
.
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The young of these water bectles are as active and fero-
cious as the edult insects, although widely diﬂ'uring_'m,
point of form. These larvee, not mappropriately distin-

guished by the name of * water tigers,” hz}ve sbme resen-

Fid. 80.—LARVA OF LITICTS,

blance to a scolopendra, being composed of o suceession
of scaly rings, and they are, moreover, furniished with 8ix
strong and welljointed logs, by means of which they run
about with considerable rapidity. The head, which is
attached to the body by a flexible neck, is broad, and
composed of strong horny plates, adapted to support the
formidable jaws, which are powerful hooked fangs, moving
laterally, and $o sharp that woe-betide the unfortunate
creature npon which they lay hold. Thus armed, these
butchers live upon other aquatic animals, upon which they
rush with all the vivacity of a shark or pike, not, sparing
even individuals of their own species, - After having
several times cast their skin, these larve prepare to
assume their pupa staie; for that purpose, they creep out
of the water, and bury themselves in the moist earth, in
the vieinity or thplr native pond, each scooping out for
itself an oval cavity wherein to pass the assigned time of
helplessness and inactivity, (Fig, 80, b.)
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Some naturalists are pleased to find in the rapa-
cious race of beetles, the representatives of the eagles
* and the falcons among the feathered tribes—both are
equally organized to combat and to kill—both strike
at living game, and consequently must stand pre-
*eminent in strength and conrage. * But, as amongst
the flesh-devouring birds, species exist possessing
more ignoble attributes not fornied for open battle,
but content to appease their ravenous appetites with
carrion_and such offal; so among the insects nume-
rous tribes exist, whose prey is garbage, and whose
whole employment seems o be to search for and
remove the dead remains of other animals. Every-
where these scavengers are busy ; some frequent the
muddy margins of our pocls and ditches, eagerly in
quést of roften prey, others prefer the land, where
they seek out with unremitting diligence whatever
from decay begins to taint the air, while some, the
very sextons of creation, bury whole the carcases they
meet with, and thus vigorously assist in carrying out
the sanitary laws of nature. To these scavengers
belong “

The Brachelytrous* Pentamerans. These have only
one palpus on each maxilla; their wing-cases are
much shorter than their bodies, which are generally
narrow and elangated. They include:

The Rove Beetles (Slaph'ih‘nuug; well known to every
gchoolboy by their turned-up and threatening jaws
with which they menace their assailants. They generally
take up their abode in the earth, in the vicinity of dung-
hills, or of rotten trees, or anywhere in the weighbour-
hood _of rottenntss and decay; they are all exceedingly
voracious, run very quickly, and ¢ake flight upon the least °
alarm. Their bodies are generally jet black, and they
diffase an intolerable odour. The larve have the same
habits as the perfect insects, from which, except from the
circumstance thit -iliey have 1o wings, they are scarcely
distinguishable.

The third section of Coleopterous Pentamerans

! Bpaxts, brachus, short ; EAvrpoy, elutron, wing-cover.
G
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are named Serricornes.* They are distinguished by
the shape of their antenns, which are very lpng and
generally toothed like a saw. Among these are *

The Gold Beaters (Buprestis)*, conspiquous from their
size and the magrificence of their colours, which some-
times resemble polished %old, upon a field of emerald, or
blage with every tipt of blue and green,. purple and
scarlet, mixed with metallic gleams of gorgeous biilliance.
These beetles are all vegetable feeders ; they walk slowly,
but their flight is rapid, especially in hot and dry weather.
When any one attempts to seize them they fall to the
earth. A few small species may be met with on flowers,
but they generally frequent forests and the vicinity of
trees. The females lay their eggs in dead dry wood, in
which the larve excavate leng winding passages, wherein
they undergo their metamorphoses.

The Spring Beetles (Elater)} are remarkable from their
factlty’ of springing into the air when laid upon their
backs, in which position, owing to the shortness of their
legs, they would otherwise be completely unable to rige.
The most celebrated among them is

The Cucnjo (Elater noctifitcus), which has upon cach side of the
back of its thorax a smdoth convex round spot, from which at night
there issues a light so brilliant that by its assistance it is easy to read
the smallest print, morc especially if ‘several of these insects arc pat
together in a glass vessel. By the light thus afforded, the Brzilian
ladies are able to embroider ; and not unfmquently they twine these
living lamps among their bair to light them in thgir evening prome-
nade. The Indians faster them fo their mocassing, and thus .
minate their path. An iuck'-vid%ilonoo accidentally brought one to
Paris in some wood, wherein it passed its larva state, and asto-
nished the inhabjtants of the Faub St. Antoine by a display of its
brilliant light, an exhibition for which they were but littls pre-
pared. Nearly allied ) these are

The Glow-worms (Lampyris),§ likewise di;tin i
by their capability of glﬁittli?ng I?hosphorescent lig'h?leill‘lfx(cla
males of our common species are not particularly re-
markable, but the females, which are without wings
are highly luminous. The light which, they exfiit issues
from the hinder part of thejy tﬁ)domfm;'and the insect can

- ~
Serra, a smw ; cornu, g horn ; i.e. antenna.

ot Bovmpnaoris) bouprestis, an insect said to o,
’ g éxarmp, elater, a leaper. id Lo poison catile,

Aaurupis, lampuris, @ glow-iworm,

°
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vary its intensity at pleasure. This faculty of emitting
light is one of the most puzzling circumstances in their
‘history, nor is it easy to conjecture what end it serves.
Phe suggestion frequemtly advanced, that its purpose is
to guide the winged male to the apterous female in the
darkness of the night, is by no mean$ a satisfactory ex-
planation : for, besides the fact that other nocturnal
insects need-no such aid, in many Species of the genus
both sexes are Inminous, and both farnished with wings.
The light of these foreign species St:‘s for example, the
lucciole of Ttaly and the* fire-flies of North Amorieus fax
surpasses the feeble glimmer of our own, and when the
air 18 filled with myriads of them intersecting each other’s
path in every direction, the scene is one of indescribable

uty.

Tl?o: Death Watches (Ptim®)* are a race of small in-
sects, often formidable on account of the ravages they
commit upon our property. DMany species of this géhus
inhabit the interior of our houses, "
where, in their larva condition, they
cause much damage by boring into
wood. Nothing of a vegetable nature
comes amiss to them—planks, rafters,
beams, chairs, and tables, and even
books, all fall a prey to their hungry
industry ; they bore them through and
through with holes as sharply cut as if
they had been drilled with the finest Fio Sl—peime
instruments. Some devote their special L
energies to farinaccous subgtancts, and devour tho very
wafers in our desks: others, more formidable still to the
naturalist, attack our collections of birds and insccts, and
commit sad havoe in our museums, ° -

In some specits both sexcs, by way of ecalling their
mates, are in the habit of rapping sharply and quickly -
with their mandibles upon the wood that they frequent,
and replying to each other in the same manner. The
noise thus produced, which somewhat #:sembles the tick-
ing of & watch, has. gained for them, from the ignorant and.
superstitious, the name of the ** Death-watch,” by which
they are familiarly known.

The fourth section of Ct.ﬂeop!erous Pentamerans

* swravds, plenos, winged.
' G 2
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is distinguished by having.the antenne dilated to-
wards their -extremity or club-shaped, hence. the{'
have received the name of Clavicornes.® They all,
in their larva condition, devéur animal gubstances,
but the perfect insects seem to indulge in a more
general diet. They are the living dust-carts of cred”
tion, and nothing Js too despicable or too offensive
for their appetite. Among them we need.only men-
tion

The Carrion Beetles (Silpha).t which live exclusively
on putrefying carrion, and

The Sexton Beetles SNecrq)horus),i whose duty is to
bury and get rid of anything that might pollute the air.
Urged by a remarkable ingtinet, no sooner do they find
the corcase of a bird, a mouse, a frog, a mole, or any
other small animal, than they glide beneath it, and pro-
ceed to dig away the earth until they make a grave for its
reception ; having accomplished this, they lay their egas
“upon the buried body, and covering up the little sepulchre
depart. When the eggs are hatched, the larvee, furnished
with strong jaws, devour the carcase which supplies their
food. When about to assume the nymph condition, they
bury themselves still more deeply in the earth, and there
construct & chamber lined with a tenacious slime, in which
they undergo their tinal change. 'L

Other tribes, stilP faithful to .their_ duty, eagerly
attack whatever they can find that is bereft of life.

The Bacon Beetles (Dernestes lordarius) even invade
our larders to regale on rancid hams or bacon; furs
woollen_stufls, the.skins of birds, the treasured specimens
in our museums, all become their prey; they make no
pice distinctions. What is dead they z'ln.im, and do not
wait for man’s permission. ’

The fifth section of Coleopterous Pentamerans in-
cludes the Palpicornes, which although nearly re-
lated to the preceding are principmiy aquatic in their
habits. -

+ Clava, a elkh; cornu, a horn ; i.e. anlenna,
+ aiagn, silphe, a'llack veetle,
+ vexpds, neeros, dead body ; ¢dpos, phoros, carrying.
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The Large Water Beetles (Hydrophilus)* belong to
this group. They swim and fly equally well, but walk npon
the ground with difficulty ; their breast is armed with a
ghiarp spine, a weapon tlat occasionally lacerates the hand
of those that hdndle them incautiously, The females are
frovided with two spinnarets wifh which they form an oval
cocoon, wherein their eggs are arranged with much regu-
larity, packéd up in a kind of tvhite down. These
cocoons may sometimes be observed floating upon ponds.
Their larva differs widely in its structure from that of
the Dyticus, with whicli these insects were long con-
founded ; it is provided with a horny head, which it is
able o turn back over its body, a faculty that permits it
to use its back as a kind of table upon which it cracks
the shells of little water-snails that constitute its unsual
food. In some species the females carry their eggs in a
silken bag attached to their abdomen.

The sixth and last section of the Coleopferous Pen-
{tamerans is that of the Lamellicornes,t distinguished
by having their antenn® terminated by a packet
of narrow flat plates or lamelle, arranged like the
rays of a fan or the leaves of = book. They all live
upon vegetable substances,- and some are of large
size—their bodies are massive, their flight slow, and
their gait heavy and tortoise-like. ;

Their larvae ave so fat and elumsy that they are

Fidl 82.—COCKCHAFER AXD LARVA.

unable to walk, or do so with difficulty. They lie
upon their sides and devour the vegetation that im-
mediately surrouzgls them, and some of them live in
this condition for three or four years. They pass
their nymph condition buried in the earth, from
which they slowly crawl when their metamoiphosis,

* Bwp, udor, water ; $ios, philos, loving.

+ Lamella, a leaf: cornu, a horn ; or aitentid,

. -
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is completed. We select .one or two familiar ex-
amples as illustrative of the habits of this immense,
gr Oup' 2 . . . o
The Scavenger Beetles (Geofrupes) are among the
most useful insects met with in tropical climates: no
sooner is the presence of filth announced by its scent,
than the scavengers .are heard coming booming up the
wind, and roll it away at once in large pieces as big as
billiard balls; and when they reach a place proper by its
softness for the deposit of their eggs, and the safety of
their young, they dig the soil out from beneath the ball,
till they bave quite let it down and covered it. They
then lay their eggs within the mass, While the larvm
are growing, they devour the inside of the ball before
coming above ground. These beetles, with their gigantic
balls, look like Atlas with the world on his ba(ﬁ:, only
they go backwards and with their heads down, push with
their hind legs, as if & boy should roll a snow-ball with
his legs while standing on his head.—Dg. L1vINGsTONE.

LE, AXD HERCULES BEayLp,

The Lmﬁelligorn beetles embrace some of the
largest of the iusect race, equally remarkable for
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their size and prodigious strength,—hence such names
as Goliath, Hercules, Sampson, &c., are pretty freely

* conferred npon them.

We now arrive atthe second great section of the
Coleoptera—namely, the Heteromerans—distinguished
“by having five joints on the tarsi of each of the two
front pairs of Ilegs, but only four on.the two hind
ones. Théy are all, without exception, vegetable
feeders; and it may be said that every plant has
xlxlppropriilte inhabitants selected from their numerous
0sts.

First of this extensive series we must notice the
Melasomes,* remarkable as a group from the eir-
cumstance of their bodies being almost invariably
black, and thus adaptedeto the nocturnal habits of
the generality of the species. Many of them are
wingless. Others, provided with wings, are fre-
quently met with, especially towards night, in un-
frequented parts of our houses; they abound in
bakers’ shops, corn-mills, and wherever farinaceous
food is obtamnable ; they are likewise frequently to be
met with in old walls, and iif other out of the way
situations. As a sample ef the group we may men-
tion A,

The Meal Grinders (Tenebrio molitor), whose larve,
under the name of meal-worms, are found abundantly in
bran and flour, which they devour in great quantities, and
wherein they undergo their.metamorphosis. These grubs

being easily obtainable, are given as food to nightingnles
and other small birds. :

A second numerous family is that of the Taxi-
cornes,t so called from the regularly beaded struc-
ture of their ahtennm. These are geperally found
u})on decgving fungi, such as grow upon old trees, or
else they lurk beneath the barly while others live
upon the groun<-or under stones, :

The Stenelytrai form the next division. Many

* wénas, melas, Wack ; cépe, soma, bedy.

t wdges, taxis, reqularity ; Soru, a horn, or cntenn.
1 orevis, stenos, narrco + Exurpov, elutron, wing-cover.
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of these inhabit trees, creeping beneath the bark,
where, too, their progeny is' reared, while same are
only found on flowers, or are appropriate to different
kinds of fungi or of mushrooms: . ‘

The Trachelider,* distinguished by the length and,
size of their necks, are dikewise found on pﬁmts, of
which they eat the.leaves or suck the nectar from
their flower-bells; many of them are remarkable
for shamming death as soon as they are seized or
feel themselves to be subjects of observation. Hun-
dreds of these are seen in summer time in every
garden, known by their thin elytra, slender limbs,
and pretty tints, to be the fit concomitants of flowers.
Among the most remarkable examples of, the group
are

The Blister Beetles (Cantharis), valuakle from their
great utility in medicine. These little insects, as is well
known, contain a peculiar irritating
matter, which when applied to the
luman skin hes the property of
producing a blister, They are of
a golden gréen colour, and are very
common in France, Italy, Spain,
aud Russia, where they feed upon
the leaves of the ash, the lily, and
the privet. The “Potato Fly”.
(Cantharis vittata) is an American
species, which possesses qualities
Fio. 84.—muster seenis  gimilay o the European, for which
it forms an efficient substitute,

: CoreorrEROUs TETRAMERINS,

The third great section of the Coleoptem includes
all those beetles that haye only four joints in the
tarsi of all their lqzs® It embraces an immense host,
which, however, have the followfiiz: characters in
common, They all dive upon vegetable substances.
Their larve have very short legs, or in gome in-
stances legs care entirely vanting, their place being

* 7pdxnhos, trichelos, e neek.

o



\ o COLEOPTERA. 129

supplied by little fleshy tubercles. The perfect
insect frequents the flowers or leaves of plants.
«.  Tirst and most conspicuous among this extensive
. group are- o v
The Snout Beetles (Rhyncophora)® at once recog-
*  fisable by the shape ((>f : t%xeitp )
head, which is prolonged into a
sort of snout or proboscis, upon
which are placed the antennw.
Their larve resemble soft little
white worms, furnished with a
sealy head, but quite destitute of
| legs. They all devour the dif-
" ferent parts of vegetables, and
some are fognd only in the jn-
terior of fruits or seeds, by de-Fre. 85 ~corren-cotovnin wrsvis.
stroying which they do immense damage. Their nymphs
* are enclosed in a cocoon. “Buf even in their perfect state
*  some of these beetles are very destructive when they are
Lf at all numerous.

v Fiz, 86 -mwm-u... :
The Weevils (Bruthus),;feare tiny authors Of in-
" %v;/xos. rhynchos, « snout ; $dpos, phoros, carrying.
ving crooked snouts, \

. G 3
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calenlable damage. The females deposit their eggs in
the buds, yet young and tendér, of our most useful vege-
tables, in nascent grains of corn, in the flowers of the
palm-tree and the coffee-plant. In such situations the larvie
are batched, and find abundant food stered up around
them. Having comapleted their metamorphoses, the pers
feet insects cat their way out of their yegetable prison,
leaving behind them those round holes so ofter seen in peas
or grains of wheat. One well-known specics only lives in
nuts, where it devours the kernel, converting the interior
into a mass of bitterness. Another lives in cork, filling
the galleries which it excavates with an equally bitter sub-
stance, and this it is which gives the bitter disagreeable
flavonr to * corked ” wine. Many species, such as

The Diamond Beetles (Curculio), are gorgeously appa-
relled, as is abundantly indicated by the names by which
they are designated. * Imperial,” “royal,” “sumptuous”

o=l

PG, 81,~mne STAG-HORSED PRIONUS, AND DIAMOND BEETLE,

are the humblest epithets appropriate to their mawni-
ficence. Diamonds and pearls, enteralds and rubjes gold
and sparkling gems, look paltry when compared’ with
their elaborate bedizenment, In the Brazils, the mimosa
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trees are sometimes so crowded with these splendid insects
that the branches bend béneath their glittering burden.

* Even some of our native species, such as the Rose cureudio
when seen under a micposcope, are found to be most bril-
liantly decorated. .

= A second section of Coleapterous Trimerans com-
prehends: 3

The Wood Eaters or Xylophagi,* a race of insiets
specially appointed to devour timber. They mostl
live upon wood, in which their larve excavate gal-
leries in all directions, so that when they become
numerous, whole forests of pine and fir are destroyed
by their ravages; some cause immense damage
amongst olive-trees, whilst others, the feeblest of
the race, content themselves with devouring various
kinds of fungi.

As an example of these timber borers, we give a
figure of

The Long-horned Beetle (Prionus), one of the largest
of the tribe, conspicuous alike from the beauty of its
colours and the strength of its jaws. (Fig. 87.)

In the last section of the.Coleoptera, the
o Trimerans, the number of tarsal joints, in all the
six legs is reduced to three ; of these the best known
examples are

The Lady-birds (Coceinella), wniversal favourites, and
as useful as they are pretty. Fhese insects are readily
recognised by their semi-globular shape, and by the pecu-
liar pattern of their colouring, generally biack spots upon
a red or yellow ground, or red and yellow spots upon a
black ground. They feed exelusively upon the plant-lice
or Aphides that infest the choicest flowers of our green-
houses, and are still more hurtful in the hop-plantation
and the garden, To the destruction of these insect pests
the whele energies of the Lady-bird arg devoted. Itseggs
are laid in little patehes on the leaves of plants, resembling
groups of nine-pins set upright; when these are hatched
they give birth to a larva furnished with a small head and
a thick but tapering body, which creeps actively about the

* EdAow, xylon, wood ; ¢ayéw, phagein, to eat.:
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leaf by means of six short legs attached to its anterior
segments. (Fig#88.) Its colour is usually a dark bluish-
‘ gray, having black spots
in with a few
orange spots of larger size.
It riots among the Aphides
like a lion among a flock
of sheep, devouring them
one after another with in-
satiable appetite, until its
growth is accom-
plished ; it then glues the
hinder part of its body to
o leaf, and awaits its change
into & pupa. Ina day or
two, the skin cleaves down
the back, and the pupa
ghows itself: it is of a
white colour at first, but
soon becomes black, spotted
with red and yellow. It
does not at once quit the
spot to which it had ad-
hered as a larva, but re-
mains there with its old skin gathered in folds around its
hinder partd. For a week it continues in this state, motioi-
less and apparently dead, but really ecmrrying on within
an important process, namely, developing and hardening
the various organs that -belong to the perfect insect, At
the end of that time the'pupa-case bursts, and the Lady-
bird crawls ont with its wing-cases small and crumpled;
but they soon’enlarge and become smooth and shapely,
though they remain for a time of a pale yellow colour,
without any trace of the spots- that aflerwards become
so beautiful. In the comrse of a few hours, however, the
rich colours begin to appear, and the various distinctive
marks give the creature its character and elegant appear-
ance. At the saume ‘time its skin has acquired firmness
and its muscles vigour, so that leaving its cast-off gar-
ments behind, it devarts on its fresh travels, again to
make war on the Aphides, and to choose a mate,

Lo ’ .

'
FiG, 83, —~LADY-BIKD IN ITS STAGES
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5 ; ORTHOPTERA.#

* * The Orthopters differ from the beetles in the fol-
Jewing circumstances. Their tegumentary skeleton

_ " =is less dense and solid, theip front.Svings or elyfra are
semi-membranous, and are supported by a frame-

work of nervures; moreover, inktead of meeting<n a

) stm.i«,iv\llltl line along the back, they overlap each other.

The hind wings are folded longitudinally like a fan.

The larvee and pupe are equnﬁ_v active ; the former

Egssess no wings, and in the latter these organs only

. oin to show themselvés enclosed in wing-cases; in
both conditions they closely resemble the perfect
insect, and live upon the same food. Their mouth is
always furnished with cutting mandibles, with which

they devour vegetablo substances. They are all ter-

' restrial in their habits, and for the most part feed

« upon cglants. The entire class may be conveniently

divided into two groups.
1st. Those which run upon the ground (Cursoria).t
2nd. Those whose hin([io legs are constructed for
leaping (Saltatoria).f  *
e The first division is represented by Qﬁe Earwigs
sénd ](Eocln'oaches, the latter by the Grasshoppers and
rickets.

The Earwigs (Forfieda) folm o connecting link be-
«_tween the Orthoptera and-the’Beetles, and are sometimes
described as forming a class by themselves, under the
names of Dermaptera$ snd. Euplexoptera; |} the latter
name is given to them on account of the beautiful manner

in which their hinder wings sre folded up when at rest
under their elytra. The appearance of these elegant
wings, when expanded, is represented in the annexed figure
(Fig. 89); when closed they are curiously packed info &
sixthpart of their ample breadth.” ‘Fhese insects do much

# dpds, orthos, straight ; wrepdy, pteron, wing.
t Cursoria, running. -

1 Saltatorin, leaping. :

§ 3épua, derma, skin ; wTepow, pteron, wing. ¢

~

| &, en, beautiful ; wAéxw, pleco, I plait ; =Tépor, pteron, a wing.
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injury in our gardens, by devouring the fruit and destroy-
ing the petals of our favourite flowers, They manifest

their young, guarding them with
parental instinet, and defending
them by means of the powerful,
forceps appended to the hinder
part of their body. .

The Cockroanges (Blatta), sup-
posed to have been originally im-
ported from Asia, now swarm in
this country, especially in the
underground kitchens of London
and other large -eities. They
Fio. 89—eanwic ox 7ie wive. devour .all kinds of provisions,
and even gnaw flannels, shees, and other animal sub-
stances. They are nocturnal in their habits, coming out
of their holes after all has become dark and, quict, and
sometimes in such numbers that, if a candle be suddenly
brought into the room, the floor will appear quite black
with these annoying intruders, yet in a few moments all
of them disappear. The eggs of these insects are enclosed
in an egg-case of very curious structure, which is fre-
quently to be met with in the crevices of walls, behind
shutters, and in similar places of concealment; this hox
the female carries about with her for some time attached
to her body, but at length ghe fixes it to the selected spot
by means of a sort of gummy cement.

The Leaf Insects (Maytis) are the most remarkable
of the Cursorial Orthoptera. No Parisian manufacturer
of artificial flowers could mord successfully imitate the
productions of ‘Flora, than these insects are made to
counterfeit the branches and the foliage of the shyubs
they frequent, so that while in their nature] haunts, it is
next to impossible for the most practised eye to distin-
guish them. The appearance of the leaf insects whilst
waiting for their prey is very singular. They remain
for hours togetl_lel' stationary in the attitude represented
in the annexed figure with their fore legs. held up together
like a pair of arns, prepared to seize any insect that may
come within their reach. Hence they have obtained a
sort of sasred characier amongst the eredulous inhabitants
of the countries in which they are found, who from a
superstitious notion, that while in that attitude they are

great care and attention towards -

L)
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in prayer, have given them such names as Prega

[
7 Dion, Prie Dieu, &e. These creatures are very voracions.

Fio. 00 —nasrE.

No sooner does an insect come xear them, than like a cat
approaching a mouse, the ,mmtis moves imperceptibl
along, and steals towards ‘its victim, fearful of putting it
to flight. When sufficiently close, the fore leg is extended
to its full length, and the fly is scized and crushed by
the numerous spines with which its edges are armed.

The Leaping Orthoptera {Salfatoria) are at ouce
recognisable by the great size and strength of their
hind legs, a structure whereby they are enabled to
Eerl'orm prodigions lea{)s Of their general form, we

ave a familiar example in the house-cricket, every-
where to be met with.

The House-cricket (Gryllus domesticus) frequents the
same situations, is active at the same season, feeds on the

~
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same substances, and has, in many respects, the same habits
as the Cockroach. Its ringing “crink” proceeding from
the fireplace is considered a cheerful sound, and probably, .
from its association with genial warmth and plenty, is
often enumerated among the amenities of the fireside.

The shrill sound, above alluded to, is produced only by_
the male rubbing its wings, which are peculiarly con-
structed, one against the other.

The Grasshoppers (Gryllus campestris) make use of
their hind legs in producing their “crink.” The thigh
js furnished with a number of transverse, overlapping,
angular plates, and the shank carries a series of short
horny points upon each side. The insect when' it crinks,
brings the shank up to the thigh, and rubs both to and
fro ageinst the wing-sheaths, doing this by turns with the
x-ighti1 and left legs, which causes the regular break in the
sound.

‘The Locusts (Gryllus locusta) belong to the same

family as the cricket and grasshopper, and, considered
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individually, are quite as harmless, but coming, as they
frequently do in Eastern countries, in hosts, which’darken
* the air and cover the surface of the earth, are amongst the

., most dreadful scourges of the human race.
Dr. Shaw, who has given us an account of the swerms
,  «which he saw in Barbary, tells us thatsthey first appeared
- about the end of March, and iricreased into vast numbers
in April, but returned into the extgnsive plains in May
to deposit their eggs. The larvm derived from these eggs
made their appearance in June, and were formed into
compact bodies, each brood covering a square furlong of
ground ; they marched onward in & phalanx, surmounting
every obstacle in their way, entering houses and chambers,
A and desolating the gardens, undeterred by the slaughter
made amongst the foremost. In this manner horde suc-
ceeded horde, for days togetber. In about the course of
a month they arrived at their full growth, and east their
pupa or nymph-gkin, and as soon as their wings were dry
and expanded, mounted into the air. Locusts are eaten
in many places. They are mentioned as among the clean
meats in Lev. xi, 22. In the plain of Bushire, they are
collected, dried, and salted, and sold to the peasantry;
when boiled the yellow ones turn red, and eat like stale
shrimps. The Arabs grind them"into powder, which they
make into small round cakes,’which serve for food when
bread is scarce. In the Mahratta country the people salt
. and eat them. They are eaten by the Hottentots, and
. formed in ancient times part of fhe diet of the Ethiopians

and Parthians, v

The Mole-cricket (Gryllotalpa) is a burrower, not in-
ferior to the mole, afterswhich it is named, in the
singular adaptation of its structure to the habits assigned
toit. Like that animal, it has the fore limbs shortened,
flattened,-and enormously strengthened, while their ex-
tremities are formed into broad limbs turned obliquely
outwards, and armed with stout tooth-like projections. By
the assistance of this most efficient apparatus, the mole-
cricket makes its way beneath the soil with the utmost
facility; and at the proper season digs for itself a little
chamber in the earth, with smoothly-polished walls, in
which it deposits from a hundred fo three hundred eggs,
in their shape much like little sugar-plums. Intricate
winding passages lead from this retreat to the sutface of
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the banlk, at the mouth of one of which the old cricket sits
and chirps cheerfully all the day long. p

Fi6. 92—-MOLE-CRICKET,

-

»

ORDER NEUROPTERA.*

The insects belonging to the Neuropterous Order

ssess four transparent wings, for the most part of
equal size. The neryures are numerous and con-
nected, so'as to forme a pet-work pattern more or
Jess -close. The mouth is drmed with jaws, but the
body is mot furnished with a sting. The larvee are
active, and alwavs provided with six jointed legs,
each terminated by a pair of hooks.

The Dragon Flies (Libellula). The brilliant dragon
flies that career on flashing wing through the lanes and
over the ponds in the svarmest weather of summer. give us
the highest idea of insect power, combined with elegance
of form. Their large round lustrous eyes, both furnished
with twelve thousand polished lenses, that command each
point cn the whole sphere of sky or earth; their bur-

* yiupoy, NEUTON, nerzure ; wrépoy, pteron, a wing.

SO
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nished armour, gemmed with green and gold and black ;
their gorgeous wings, like films of living glass stretched
over net-work (to compare with which, the finest lace is
but a sorry piece of workmanship), proclaim them tyrants

o

° TG, 93, —DRAGON-FLY.

A

of the air, and monarchs of theinsect world. Yet in the
carlier stages of their existence, these splendid creatures
wrrayed in humbler guise inhabited some neighbouring
pool or ditch ; the larva is, an @ncouth, broad, flat, olive-
coloured animal, having six sprawling legs with which
it crawls, spider-like, about the mud at the hottom of
ponds, or, glides by a singular mecnanism through the
water. The hitider extremity of the body is furnished
with several leaf like appendages, capeble of being brought
close together or opened at pleasure. These close the
orifice of a cavity whose sides are very muscular. When
the instet wishes to move rapidly if opens this cavity,
which thus becomes filled with water, and then by a con-
traction of its walls the water is. forcibly ejected in a
stream, as from a syringe, and thus the larva is propelled
through the water with its legs closely packed aguinst its
sides. The pupa only differs from the larva by having
the rudiments of wings attached to its thorax; both are
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active and voracious, the :K_mu'ta of the pool, devour-
ing with ferocity other insects, tat-
les, small newts, and even fishes.
}i%eso predatory habits are continued
in the perfect insect, whose sangui-
nary_ propensities are no less cor®
;;ctly expret;sed01 by o'rdterm Dragon-
y, than its ce an e by the
French nppelel?tli‘on De:ﬁcl::elle.y It
pursues gnats and flies in the air,
cating theth on the wing. It has
been seen to catch butterflies, and
Mx. Gosse, to whose elegant pen we
are indebted for much of the above
¥io. s4—rura or veacos- graphic account of their history,
- believes that they sometimes pounce

upon the fry of fishes when swimming at the surface.
The May Flies (Ephemera)®. These insects have re-

e o

v = — ——

FiG. 95.—uAT-FLiEs 15 sUNSET Daxer.

* dpfipepos, ephemeros, living but a day,

o

-~
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ceived their name from the shortness of their existence in
their perfect state, which is, indeed. so brief that the
'same evening sun which '

sces their birth generally A
witnesses their destrue-

#ion.  Their life, how-

ever, in the earlier stages

of their grow 18 of a
much longer duration.

In their larva state they

live in the water, lurking:

under stones, or residing

in little holes that they

excavate in the banks

of the strenm. When

about to undergo their ¢

last transformation, they

leave the water and cast , FiG. 96.—LARVA OF EPENERON, AND

off their pupa covering, iy o

but by’ a remarkable exception to other insects, they are
still covered by a thin pellicte, which gives them & dull
appearance. In this condition they are known to the
angler as “duns;” in a short time, however, they cast off
this temporary deshabille, leaying it upon trees or walls,
or even the clothes of the -by, and present them-
celves in the full livery of the perfect inseet, in which
gorb they constitute the * Drake.” of the fly-fisher.

The Scorpion Flies (Panorpa), are remarkable from the
extraordinary structure” of the teil, which in the male is
terminated Dy a pair of forcepsy giving them the appear-
ance of winged scorpions. : ‘

The Ant Lions ( Myrmeleo)* much resemble the dragon
flies, but_their habits in the earlier stages of their exist-
ence are very different. The larva lives principally upon
ants, which it catches by @ singular contrivance. * Not
being able, from the structure of its body, to catch such
active prey by any ordinary proceeding, it constructs a
trap, by walking backwards, round ayd round and round,
until & deep conical excavation is formed in the loose
cand, at thé bottom of which the creature buries itsclf,
and there remains quietly concealed, with the exception
of its long scissor-like fangs, which aré kept half cpen and
ready for action. Thus ensconced, woe betide any im-

* udpunt, murmes, the ant ; Adwv, leon, the lion,
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prudent insect that unhap{»ily passes too near the trea-
cherous margin of his pit-fall. ~ No sooner does it approach

FiG, 97, —CIRCULAR PITCIL OF ANT LIOS,

the fatal brink than, the loose sides giving way beneath
its feet, it is precipitated to the bottom, and falls at once
into the power of its destroyer. The Ant-lion, or as
Bonnet ealls him, on account of his cunning, the “ Ant-
fox,” has no mouth, but
instead, two horny fangs,
resembling jaws, which
are toothed upon the
inner margin, and ter-
minate in sharp points.
These jaw-like appen-
dages are hollow, and
servenotonly forseizing,
but for sncking the juices
of any insect that may
mmri‘t;! withiII: reach,
¢ Lace - winged
Flies (Hemerobius)* are
not very dissimilar from
the ant-lions, although
they dig mo pitfalls.
:3, These insects, frequently
1, scenin our gardens, with
their bright green bodies,
golden eyes, and iri-
e descent wings, are in
Fig, 9%, ~LACEWINGED Bx—waxsen of  their perfect state most
DEPOSITING EGGS. -
elegant’ creatures. The
female lays her eggs Gpon the leaves of plants, to which
they are attached in a very curious manner. The insect
-~ first fixes to the leaf a small quantity of a tenacious gum-

* fuépa, emera, day ; Blow, bioco, to live.
[ ]
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like fluid, sufficiently viscid to be drawn out into a long
thread-like filunent, upon the farthest end of which the
egg is attached, so that when the filaments are hardened
Ly exposure to the air, each
egg is suspended at the ex-
iremity of a slender foot-stalk,
The larvee hatched from these
eggs have been named * Aphis-
lions,” for no sooner do they
get on to the plants, then they ¥
attack the aphides with,insa- |'}%
tiable voracity, and are thus of
incalculable benefit to the gar-
dener. Some of them cover
their bodies with the skins of
their victims, so as to render
themselves almost invisible.
When full fed, they spin them-
gelves cocoons, and thus await
their final change. > X
The Stone Flies (Semblis) biaSepon el
are among the favourite lures of the fly-fisher. These
insects lay their eggs upon the yushes by the river-side,
placing them perpendicnlarly on end, like nine-pins, glued
together. The larva inhabits the water, where it breathes
By means of gill-like filaments attached to the side of its
body. 3
The White Ants (Termes). These destructive insects
have no relationship whatever with the ants properly so
called. They abound in all fropical
countries, where, whilst “in their %

larva condition, they commit terrible

ravages. Their larvem, called also -
workers or labourers, very much
resemble the perfect insects, but their
bodies are softer, they have no wings, and their head,
which seems proportionately of larger size, is not fur-
nished with eyes, or if they exist atall, they are extremely
minute. These insests congregate together in societies so-
numerous as to defy caleulation, They live together,
cither concealed underground, or they take up their abode
in anything that is made of wood, no natter what.—trees,
planks, al:ﬁ beams; even articles of furniture are made

FiG, 100.—wonKkue TERMITE
L3

.
. l
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available for their habitations. In these they excavate

Fi6. 101.—~SOLDIER TERMITE, AND JAWS OF THE SAME MAGSIVIED,

galleries in every direction, never, however, injuring the
surface, so that although objects so attacked continue to

FiIG. 102~SEcTioN oF wrsy OF TERMES DELLICOSUS

look substantial ex(cmally‘, they fall to pieces at the slight-
est touch. If compelled to leave their domicile, they gon-

:
4
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struct tubes or covered ways, wherein they go, so that they

.

FiG, 105 —mars rermirs.

always work concealed from observa-
tion. Sometimes they raise edifices
above the ground in the shape of
pyramids or towers, oceasionally sur-
mounted by a solid roof: these habita-
tions; both from their dimensions and
their numbers, might easily be mis-
taken for villages. Besides the labour- %5
ers, each community contains a number £
of individuals called neuters, or soldiers,
to whom the defence of the colonyis
intrusted; theseare at once distinguish- (8
able from the large size of their heads B
and ponderous jaws. Besides the
akove, there are winged males, and a
queen or fertile female, whose fecun-
dify swrpasses anything elsewhere
known in the animal creation. Arrived
at theix;(fperfect state they all become
possessed of wings, and issing forth,
in countless multitudes by night, cover
the country as with a living deluge.
The rising sun, however, dries their
wings, and they become a prey to
numerous enemies, fo whom they serve
as food,

The dis Flies (Phryganea)*
which, like the May-flies, are among
the best friends of the fly-fisher, are
usnally placed among the Neuropte-
rous insects, although the nervures

ir wi O8 0. 106+ GUERN TERMITE
-tz Wi (et swccly be said {SATCRAL EIZE).

* gplyavoy, phryganon, a dry stick.
. H
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to form a net-work.* Their economy in the early stages
of their growth is very curious. The larva, which is not

FiG. 105,—FCPA CASE, LARVA, AND FLY OF CADDISWORM,

nnlike a caterpillar, forms for its residence a tubular case,
made of minute shells, stones, seeds, bits of stick or bark,
fragments of the stems of water-plants, and similar matters,
which it arranges around its body, fixing them by means
of a glutinous silk, which also lines the tube. Numbers
of these cases may often be scea at the bottom of pebbly
streams, with the head and feet of the larva protruding
from one end as it crawls about, with a straggling irregular
motion. When full grown, the little creature creeps up
the stem of some aquatic plant till the mouth of its case
Jjust reaches the surface of the water; it then spins a net
of silk across the entrance-to its abode, and goes into the
pupa state, At the appointed time the pupa tears its way
easily throngh the silken grate; crawls a few inches out of
the water, throws off its pupa skin, and becomes a winged
caddis-fly.

ORDER 'i{ﬁmxorvrnm.i

The vae’nopt_erous insects, like the Neuroptera,
are furnished with four transparent wings, but instead
of the nervures formig a close net-work, they are
much more sparingly distributed. Another difference
is that in the Hymenoptera the hind pair of wings

seem as if cut oyt of the front pair, with which they
~ interlock by means of small hooks, during flight, so
that the two wings almost resemble one. The
abdomen is, moreover, terminated by an apparatus,
. * Some authors constitute & distinet order for them, under the
name of Trichoptera, or Hairy-winged insécts.

t dudr, umen, @ membrane’; wrépoy, pteron, a wing.

- —
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which in some species serves for the deposition of
the eggs, but in others is connected with a poison-

ag, and forms a venomous sting. To tliis Order
belong !

o The Saw Flies (Tenthreds). They derive their name
from a curiously-constructed instrument called an ovi-
positor, with-which the female is provided. This ecn-
sists of a saw composed of two blades that work alter-
nately, by means of which she makes incisions in fhe
branches of plants, wherein she deposits her eggs. The
wonnds thus made by the tecth of the saw frequently
cause the plant to swell into a fleshy mass resembling a

Fi6. 100.~8AW oF saw sLy.

small fruit, in the interior of which the larve find the
materials for their subsistence. The larvee very much
resemble caterpillars, from which, Liowever, they are easily
distinguished by the number-o théir feet ; before changing
into nymphs, the false caterpillars enclose themselves in o
cocoon, in which they remain many months in their
caterpillar condition, only becoming changed into nymphs

a few days before’their final conversion into Saw flies,

In the spring-time of the years when the bright leaves
of our gooseberry-bushes first make their appearance, they
are oft{i devoured in a remarkable, manner, even before
they have completely concealed the » straggling spiny
branches. If the injury stopped here, with the despolia-
tion of his gooseberry-bushes, the gaidener might perhaps
pub up with it without much gmmlﬁing; but unfortunately
the production of leaves and fruit ave intimately connected,
and unless the branches are well clothed with the former,

" the erop of the latter will be very small. If we search

2




148 . HYMENOPTERA.

for the cause of this wholesale destruction, we shall find
that it is occasioned by = multitude of small caterpillar-
like laryme, furnished with twenty feet, of a pale-greenish
colour, covered with numerous rows of little black tuber-
cles, each of which bears a gmall hair atits summit; some-
times a thousand or more will inhabit & single bush, whiche
is of course scon stripped of every green leaf; in about
ter. days these voracious larve have attained their full
growth, when they descend into the ground beneath the
ceene of their ravages, enclose themselves in a small
cocoon, and undergo their transformation into & pupa. In
this condition they remain for a fortnight, when they
emerge in the perfect state. The fly thus produced is a
littlo Saw-fly (Nematus Grossularice), which in its turn
becomes the parent of another host of destructive goose-
berry grubs. It deposits its eggs along the course of the
principal veins, on the lower surface of the leaf, where
they are placed like rows of minute beads. The pupwm
proceeding from this gecond brood pass the winter in the
carth, and the perfect insects do not emerge from them
before the month of Mareh in the following year.

The Cuckoo Flies (Ichneumon) are so called becaunse
they lay their eggs in the interior of other insects, at
whose expense their progeny are nourished. Tor this
purpose the females are provided with a boring apparatus,
somewhat-rosembling a long tail, called their ovipositdt,
by means of which they implant their eggs in the backs
of their victims, just as & gardencr would set potatoes in
the ground. The female, when about to lay her eggs,
may be seen flying abowt with restless industry in search
of the larve or pupm of othel insects, or even spiders, to
which she is about to intrust the support of her family.
No matter where they are hidden, under the bark of trees,
or in cracks and crevices, she is sure to find thém out, and
soon succeeds by means of her long ovipositor in piercing
their flesh, and depositing an egg in the interior of their
bodies, and occasionally she repeats the operation gseveral
times. In process of time the eggs are hatched, and the
larve of the Iehneumons find abundant food in their strange
domicile. By this procecding the hungry but sterile
caterpillars are prevented from changing into the prolific
butte-fly, and thus the world is defended against their
insatiable voracity.

The Gall Flies (Gympa). These insects, too, are fur-
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nished with a borer, or ovipositor, but of a different cha-
racter—Dby its assistance the little Cynips bores the leaves
“or tender shoots of trees, in which she lays her cggs—the
wounded part, strangely responsivé to such a stimulus,
swells olit into an excrescence—that is called agall. The

FiG. 105.—~0ALL FLY,

form and the solidity of these vegetable productions varies
according to the part of the plant which produces it. The
leaves, the buds, the petioles, ti® bark, the roots, all form
their different kinds, some of which are useful in the arts.
The gall-nut of the oak, for instance, yields & deep black
dye. and is employed in making ink. The larye hatehed
within these galls find there both board and lodging, fill

the time arrives for their last change.

TIn¢the second section of the Hymenopterous In-
sects, sthe females, instead of pn ovipositor, are
furnished with a sting. This seetion embraces

The Ants (Formica), s0 celebrated for their foresight
and their industry. These insects live in societies that
are often very numerous, and consist of individuals of three
Jdifferent denominations—the males, the females, and the
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neuters, which last are only females imperfectly developed ;

and it is upon them that the work of the colony and the .

care of the young entirely devolves. The nature and*
form of the abode of these insects varies in accordance
with the instincts of the species; some gstablish them-
selves under ground, others build edifices of considerable.
height, surmounted by done-shaped roofs, others again
reside in aged trees, fhe interior of which they pierce in
all directions with their galleries, which, however irregu-
lar they may seem, always lead to the nurseries of the
establishment. The labours of .the industrious neuters
are very multifarious; some go in search of provisions, in
the transport of which they mutually assist each other ;
gome feed the young, take them out on fine days to enjoy

FiG. 103, —WORKISG ANY AXD PORTION OF ANT HILL.

the sunshine, and watch over them with the tenderest care,
exhibiting in their defence a degree of covrage well calcu-
lated to excite admiration. When their habitations are by
any means m,)tgr_cd or destroyed, no time is lost in useless
despair, one spirit animates each individual, simultancously
they set to work to repair their.misfortunc; they labour
unceasingly, nothin¥ damps their ardour, ov abates their
industry until, as if by magic, their habitation rises to its
former height and beatity, and all traces of ruin have dis-
appeared,

The Wasps (Vespa) likewise live in society, Only
the females found new colonies. In the spring they lay
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their eggs, from which are derived individuals ecalled

teorkers, who assist their common mother.. To construct

their nest or vespiary, these insects, by the aid of their
mandibles, detach pieces of bark ot old wood, which they
reduce to & sort of paper-like paste. ,Of this they form
‘the combs: these are generally horizontal, suspended by
pedicles, and composed of hexagonal cells, serving for the
lodgment of fhe larve and pupe. The combs are ranged
in stages parallel to each other at regular distances, and
are joined together at intervals by little columns that sup-
port them. The whole i§ built sometimes in the open-air,
sometimes in the hollow of ®tree, and some are enclosed
in & common cnvelope, according to the species. It is
only in the beginning of autumn that male WASpS are
found in the vespiary; the, young females make their
appearance at the same time. About the month of No-
vember, the young wasps that have not completed their
last metamorphosis, are put to death, and thrown out of
the cells by the neuters, who, as well as the males, perish
when cold weather arrives: so that the preservation of
the specics is confided exclusively to the few females
who resist the inclemency of the winter, and survive till
spring. s _

The Bees (Apis)s A society of bees consists of indi-
viduals of different :
kinds; namely, the * work-
erg,” or “labourcrs,” tho
drones, and one solitary fer-
tile female called the queen-
bee. The workers are verys
numerous. In a well-popu- -
lated hive their average
number is from fifteen to
twenty thousand. They are
of smaller size than the
drones; from which they
are moreover distinguish-
able by their spoon-shaped
mandibles, and by the struc-
ture, of their hind legs,
which are furnished with ex-
cavations upon their outer )
surface swrrounded by hairs called * baskets,” in which
they convey the pollen of flowers collected in the gar-

Fi6, 100, —priz00% OF WAX-VAKERS,
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den. The males, or drones, when at their full comple-
ment, number from six to eight hundred in o hive of ordi-
nary size; they are elightly larger than the working bees,
are not furnished with a sting, und have a shorter pro-
boseis ; the reason of their being so numerous would appear
to be simply to allow the queen-bee to select her owil’
mate, out of her numerous suitors, for after she has made
het selection, they ace simultaneously bufchered by the
working bees, and cast forth from the hive as useless
encumbrances. The queen-bee alone, amidst this nume-
rous assemblage, is capable of laying eggs, a circumstance
easily accounted for when w8 reflect upon her extraordi-
nary fertility. The working bees, according to Huber,
are divided into two classes, the war-workers, to whom is
intrusted the charge of procuring food and furnishing the
materials for building the comb, and the nurses, which
are of smaller size, occupy fhemselves entirely with domes-
tic duties, and to*whom is intrusted the nursing of the
young brood. As the honey-bee is mot instructed by
its instinet to construct a nest protected by any general
covering, as is the case with the wasps and termites, it
is obliged to select some cayity in which to build: this is
gsometimes & hollow tree, but more generally the hive,
artificially prepared for itsweception. In this retreat the
workers construct their combs, made up of an immenss
assemblage of hexagonal cells, in which they educate their
young brood, and store dway provisions for the use of the
community. The combs are always suspended perpen-
diculdrly and parallel to each other,
leaving suffcient space between them to
afford passage to the insects. The cells
are thus placed horizontally. Skilful
geometricians have demonstrated that
the shape of the individual cells is pre-
cisely that which is most economical as
}'olates to the expenditure of wax used
/ in their construction, as weil as that
¢alenlated to insure the greatest pos-
‘i sible space. The bees, Lowever, are
able to modify their form according to
¥on. 110 —paoepers circumstances.  With the exception of

VR such as are destined for the reception

of the royal brood, these cells are all nearly of the same
size; some are used as cradles wherein the young are
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lodged, while others are filled with honey, and the pollen
of flowers. Some of the honey-cells are Jefs open, others,
used as a reserve, are carefully closed with a lid of wax.

* The royal cells, varying' from two'to forty in each hive,
are much larger than the rest, and ape suspended, like
stalactites, from the margins of the combs.

The cells provided for the males are ifitermediate in
their dimensions between these and fhose coustructed fOr
the reception of the young labourers. As the bees in-
variably build them from above downwards, those at the
bottom are always the last constructed.

The queen-bee begins to lay her eggs in early summer,

. and continues to do so at intervals till the close of autnmn.
Reaumur has estimated that she will sometimes lay twelve

Fi6, 111, —NOXEYOUMR, WITIE MALE WORKER AXD ROTAL CELLS,

’ Ld
thousand eggs in the course’of twenty days. Guided by
an unerring instinet, she never makes a misteke in choosing
the cells proper to receive her differsnt kinds of oggs.
Those laid in enrly spring always give birth to working

Fic. 112—Gntm 1Y CELL, " Fm. 113—rHea.

. bees; they are hatched in the course of four or five days,
and the young larvie are at once taken care %f hy the
i a H <
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nursing bees, and provided with food adapted to their
condition. Six or seven days after their birth they dis-
pose themselves to undergo their metamorphosis, Shuf
up in their cells by their nurses; who close the opening
with a lid of wax, they line the walls of their narrow
dwelling with a tapestry-of silk, in which they spin a
" cocoon, becomd nymphs, and after about twelve days of
soclusion, issue forth as working bees all ready taught, by
their Divine instructor, how, at once, to set about their
various avocations. The eggs from which the males are
produced, are not laid till two months later, and shortly
afterwards those which give birth to females are depo-
sited,

The Humble Bees (Bombus) are well known to every
schoolboy. Many of thew dwell under ground, or in

Fro. 114.—mUNBLE BEES; MALE, FEMALE, AXD WORKER. =
moss-covered nests, where they live together in colonies
varying from 60 to 200 or 300 in number.

Hugh Miller thus shortly describes the prineipal species
of humble bees: “When a boy at Cromarty,” says
that elegant writer, “the wild honey-bees in their several
species had peculiar charms for us. There were the
buff-coloured carders, that crected over their honey-jars
domes of* moss ; the lapidary, red-tipped bees, that built
amidst the recesses of ancient cairns, and in old dry stone
walls, and were so invimeibly brave in defending their
homesteads, that they never gave up the quarrel till they
died ; and ab9ve all, the yellow-zoned humble-hees, that
lodged deep in the ground, along the dry sides of the
grassy bank, and were usually wealthier in honey than
their congeners, and: existed in large communitics, Dut
the herd-boy of: the parish, and the foxes of its woods and
pmklc:é, shanqtmfmy iutt(lalrest in the wild honey-bees, and,
in the pursuit of something else than
ruthlessprobbcrs of their nestgs.” a5
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ORDER STREPSIPTERA,® OR BEE PARASITES.

The Rev. My, Kirby had more than once cbserved
ppon several species of bees, something that he took
to be a kind of mife, with which insects are very com- _
monly infested, and determined nqt to lose the oppgy-
tunity of taking one off for examination. On attempt-
ing, however, to disengage it with a pin, much to his
astonishment, he drew forth from the body of the
bee, what he imagined to be a white fleshy larva, a

& Fro. 115.—sTviors,

.
quarter of an inch long, the head of which he had
mistaken for a mite, it Thad neither mouth nor pro-
boscis, nor any apparent means of obtaining food.

Fio. 116=at, b, ¥EMALE—d, PTPA—¢, TWALE 0¥ STYLOPS

“ After T had examined one specimen,” says Alr.
Kirby, “I attempted to extract a second, and the

* orpédus, strepsis, Livisting ; wrépow, pleron, wing.
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reader may imagine how greatly my astonishment
was increased when, after I had drawn it out but a
little way I saw its skin burst, and a head as black
as ink, with large staring eyes, and antenne, con-
sisting of two branches, break forth and move itself,
briskly from side to sitle. It looked like a little
imp of derkness just emerging from the infernal
regions.”

[he above description will serve to give the reader
a pretty good idea of the mode in which these in-
sects are to be found, for they are all parasitic npon
different species of bees and wasps; but the vene-
rable and distinguished discoverer of these strange
insects was in error in describing the soft grub-like
creature which he first pulled out of the body of the
bee as the larva, it being in reality the female, and
the little “imp of darkness,” whose emergence is so
nglxicnlly deseribed, is the male Stylops.

The true larva, a soft, maggot-like creature, re-
sides i the interior of the grub of the bee, and in
the interior of the bee itself, until it has attained its
full size, when it undergoes a certain amount of
change; the anterior Eortion of its body acquires a
horny consisteicy, and is pushed out between the
segments of the bee's ‘abdomen, forming those little
flattened bodies that first arrested Mr. Kirby's at-
tention, and which may frequently be found upon
the surfacé of our early‘bees (Andranw). This is
the only change to which the females are subject,
but the males Lecome converted into true pupe
within the skin of the larva, and thus lie sheltered
within the body of their vietim, and separated from
the outer world by the smalt horny plate with which
their old integument is surmounted.

: But the time goon arrives when the delicate little
insect is to seek !ns mate ; the horny cap gives way,
and he emerges into light and air. A curious little
fellow he is, but not without considerable pretensions
to elegance’in his appearance. The female, to whom
this elegant and volatile little creature is incessant
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\ in his devotions, is as different in appearance from

‘. . her mate as can well be imagined. As already

. stated, she resembles a soft fleshy maggot, without

the least'trace of wings or limbs, and furnished an-

|, . teriorly with a sort of horny head, anuch flatter than

N the rest of the body, whiclt can be protruded with

facility between the segments of, the bée’s abdomen.

In their earliest form, just after quitting the egg, the

larvee are minute active creatures, furnished with six

legs, by means of which the little creatures are

i enabled to run about freely upon the abdomen of

the bee, in which their mother is parasitic; and so

numerous are they in general that, according to

Mr. Smith, this portion of the. infested animal often

appears as if it were dusted over with a whitish

powder, from the crowds of these minute laxve upon

~its surface. Thus cluried about from flower to

, flower, amongst the hairs of the bee, some of them

are left behind on every blossom she visits, where

their activity renders it an easy matter for them to

attach themselves to the body of the next comer.

' By this they are unconsciously conveyed to its nest,

i_ .wﬂere they bury themselves in the bee larve, and

remain feeding upon the substance of their unfortu-

nate hosts, until they have- attained their full de-

velopment. Nevertheless, the Stylopized Bees, as

| they are called, fly about wifh the same activity as

/ those which are free from Such unwelcome guests,

and thus tend still further to diffuse the race of
parasites by which they are infested. s

OnrpeEr LEPIDOPTERA.®

Insects belonging to the Lepidopterous Order are
at onoe recognizable from the strycture of their four
fs ample wings, which are generally thickly clothed on

both sirfaces with minute fc&ti]er-]ikc seales that
overlap each other, and being of different colom_'s
arranged in patterns, often form a kind of mosaic

* xerls, lepis, a seale ; wrdpoy. pteron, a wing.
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work of exquisite delicacy and beauty. Their month
is adapted to pump up the nectareous juices from .
the cups of flowers, and is necessarily of considerable
length, in order to enable the msect to reach the
recesses in which the honied stores are lodged. ,
When unfolded, the estraordinary apparatus re-
sembles a Jong doyble whip-lash, and i¢ examined
under a microscope, is found to be made up of in-
numerable rings connected together and moved by a
donble layer of spiral musecles; that wind in opposite
directions. When not in use, this singular pro-

Lo e r(
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F6, 117.~8cALES 0F pUTTRnFLIY'S WING.
boscis is coiled up inta a verv small spa
lodged beq_gath thelheud. The lI?wmz; are c%ncxﬁ;o(:)lid
known by the name of caterpillars :
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they have 3
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sects, true children of the sun, are arrayed in the most
. gorgeons hues: their four ample and broadly-expanded
wings being painted with very variety of brilliant tints,
arranged ‘in most diverse patterns, gometimes resplen-
dent with metallic glosses, often flugshed with rainbow
* hues, that play over the surfage with the changing light,
and often presenting that peculiar charm that results
from the association of colours thet are complemental to
cach other. These varions hues, so characteristic of the
Order, depend on the presence of the minute feather-like
scales with which the wings are thickly clothed. To the

FiG. 115, —C0MMA BUITERFLY,

naked eye they appear merely a8 & fine dust, easily rubbed
off by the finger; but under ¢he microscope they are seen
oto be thin transparent films, each at-tnched' by a short

L
Fig. 110.—WIUTE NAWTHORN DUTTERFLY.

stalk to the surface of the wing, set side by side in close
array, and overlapping cach other like the scales of a fish.

The frue butterflies are distinguished by the ghape of
their antenne, which are long ard thread-like, and gene-
rally terminated by o club-shaped dilatation ; gometimes,
however, they are of equal thickness through.ou‘s, or even
thinnest at the end, where they terminate i & hocked
point. Most of them w!xeu reposing have their wings
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raised perpendicnlarly, so that their backs touch each

other, and nothing is seen of them but
their under surfuce. Butterflies gene-
rally pass their pupa state without any
external protection, their chrysalis

loosely by the tail, hanging in a per-
pendicular position from alittle button
of silk (Fig. 120), or having in addition
to this support a girdle of silk passing
round the body and fastened on each

Fro. 120.—puea orvasesa.gide, by which the chrysalis is sup-
ported horizontally or obliquely. These chrysalide aro
generally ornamented with gold-coloured spots, from
which they receive their name ; moreover, they frequently
present externally spines and “angular points, giving them
& very remarkable appearance.

In the second section of Lepidopterous insects,
Crepuscularia, are placed
The Hawk-moths (Sphinz). These are furnished with a

T 16, 121—UNICORN MAWK-NOTH,

etiff' sealy spine, upon the outer border of their lower

4

N

ing in most cases either suspended '
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! wingg, which is received into a kind of hook, situated
* «  benecath the upper pair, and keeps them, when in repose,
! in an inclined or horizontal position; their antennme are
for the most part prismatic or angular in their shape,
| or sometimes thiey are toothed like a comb. Their cater-
* ' C“pillars have always sixteen feet, and their chrysalids are
. destitute of the angular projections which frequently
exist in thosé of the Diurnal species, They dre, more-
over, generally enclosed in a cocoon, and sometimes
buried in the earth. These insects are only seen on the
P wing in the grey dawn’of morning or in the evening
| twilight. The type of the family is the genus Sphing, so
| called because the usual attitude assumed by their cater-
pillars resembles that attributed to the Sphinx of ancient
r fable. These insects in their perfect state fly with great
rapidity, hence is derived ftheir name of Hawk-moth ;
they may frequently be seen poising themselves on the
¥ wing before the bells of tubular flowers, from which they
' extract the nectar by means of their long andgflexible

- proboscis. The largest of our native species is
The Death’shead Hawk-moth (Sphinz Atropos), so
called from a singular mark resembling a skull and cross
bones, which it bears at the back of its thorax. Pro-
| bably on account of its caryying these lugubrious in-

F1G. 122 <DEATICSHEAD 1AW K-MOTIV.

signia, this fine inscet is generally looked on by the igno-
[ rant with superstitious dread, and its occasional twilight
.. intrusion into a house is an event commonly regarded
f with horror. Yet it is & harmless creature, except that it
|
I
!
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will somefimes make its way into a bechive, and regale
itself with honey : the bees, in some way not understood,
tolerating its visits, although they might easily sting it to
denth. The caterpillar is very large, attaining a length
of five or six inches, its colour is yellow, ornamented with

blue stripes on the sides; it feeds on the leaves of the

potato, the vine, and the jasmine, and in the month of

ugust, “brrrows info the earth to undergo its pupa
change. The perfect insect makes its appearance in the
month of September.

The Nocturnal Lepidoptera always keep their wings
when at rest in a horizontal or “inclined position ;
in this respect they resemble the Crepuscular species,
from which, however, they are easily distinguished
by the sbage of their aritennse, which diminish in
size from the base to the hoint, or, in other words,
are setaceous. These Lepideptera, which are some-
times galled Phalen®, ordinarily fly only at night,
or in the evening after sunset. ﬁ; some species,
the females are without wings, or have them very
small. Their chrysalids are almost always round or
lodged in a cocoon.

This family is very humerous, and is divided into
several trjbes; the most interesting is that of the
Bombyces (Bombyz),* to which belongs—

The Silkworm (Bombyz Mori).

Its caterpillar has a gmooth body, and at its birth is
scarcely a lino in length, bateattains to even more than
three inches. In this form the silkworm lives about
thirty-four days, and during that period changes its skin
four times. It feeds on the leaves of the mulberry ; at
the time of moulting it does not eat, but after changing
its ekin, its appetite is donbled. When it is ready to
change into a chrysalis, it becomes flaccid and soft, and
secks a proper Place, where to construct a cocoon, in

- which it encloses idself: the first day is occupied in at-
taching, in an irregular manner, threads of silk to neigh-
bouring objects to support it. The second day it begins
to multiply these threads, so as to envelope itself, and on
the third day it is completely enclosed in its cocoon.

* BduBvt, bombyx, a silk-worm.

TN 120
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This nest is formed of a single filament of silk wrapped
~«. around the animal, and its turns are glued together by

r
Fic, 123, -SILEWOEM OX MULBERRY-LEAF.
a kind of gam. It is estimated hat the length of the
i filament in an ordinary cocoon is nine hundred feet.
The form of the cocoon is oval, and its colour either
4 yellow or white. -
}
| Ty ‘
n v FrG, 124, ~FEMALYE SILEWORM MOTH AND EGGS.

The bomhyx remains in the chrysalis state in the
interior of its cocoon about twenty days, and when it
has finished its metamorphosis, disgorges upon its walls
£ a peculiar liguid, which softens it, and enables the animal
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to make a round hole through which to escape. To
obtain the silk produced by these animals it is, therefore,
necessary to kill them before they picrce the cocoon, and
then«wind or reel off the thread or filament of which it
is composed. To unglue it, the cocoons are soaked in
warm water, then ‘the filaments of three or four are united
into one thread. That part of the cocoon which cannot
b:;;ccled eff in this way is carded, and constitutes floss
silk.

The mulberry bombyx is not the only moth that
rields silk that can be usefully emp{oyed.' The
inhabitants of Madagascar make use of a species,
the caterpillus of which live in numerous ands,
and form a common nest, sometimes three feet high,

-
-

,
Fio. 125, —cocoox of TUSEN SILKWORM.

containing about,five hundred cocoons. The thread
of the tusseh silk-worm is likewise valuable.

The smaller moths are extremely numerous; .

nearly two thousand species of them are ennmerated
as DBritish. Many of these are very beautiful, and
many more are highly interesting from the habits of
their larvie; among them we may select '

The Leaf-rollers ’(Zortrices),* so mnamed from their
habit of rolling ap the edges of leaves in various forms,

and so fastening them with silk, as to make eompact

" # Tortrix, pl. Tortrices, fem. of Tortor, one who twists.

A ]
f
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tubular cases in which the larvee live (Fig. 126). Others
«  having made a little tent, set it upright on the leaf from

Fra. 126,—LEAF-ROLLING CATERF(LLAR.

which it has been cut. These are everywhere to be found
upon our trees and hedges. Others, again, make a domi-

+ cile by uniting the opposite edges of a leaf, or fastening

-
FiG, 127.—SUSPEXDED LEAY TENTS

two lewves together by means of silk, and suspend the
hammock go formed at the end of a filken thread from &
twig, and thus the little caterpillar lodges securely, rocked
by the winds, - -

The Moths (Tinew),* whose caterpillars gxequcntly feed

e * Tinén, Tat. A moth or worm in clothes or books, * dirum Tiuem
genus,”  Virgil Georg. iv,, 246.
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on cloths and peltry, are also nocturnal Lepidoptera. The
clothes-moth, fur-moth, grease-moth, green-moth, and
various other destructive moths, are mostly very small
insects, the largest of them not measuring,. with their
wings expanded, more than cight-tenths of an inch.

T%ze ‘Pp:ck-motlz or Tinea Sarcitella, is but too wel?
known. Its gaterpillar li%es on cloth and other woollen
stuffs, weavin§ with fheir detached particles, mixed with
silk, a portable tube, which it lengthens at each end in
proportion as it grows, and slits when too small, to in-
crease the diameter by inserting another piece. From

this circumstance it obtains the specific name of sarci-
tella.®

Fio, 128.—1;unu OF CLOTHES-XGTH IN ITs Cask. (Lagnified.)

The Feather Moths ([Fissipennce)t likewise belong to the
nocturnal lepidoptera. Phis, tyibe is distinguished by the
singular structure of the wings, which, in a state of repose,
arc straight and elongated. The four wings, or two of
them at least, are 8lit through their whole length into
branches, which are barbed on the side, bearing somo
resemblance to an outspregd feather fan.

Oppfr Hemiprera.d P

In insects belonging to this Order, the elytra, or

wing covers, present two distinet portions of very

* Sareie, I patch.
i Lat. Fissus, cloft ; penna, a wing. ‘¢
¥ fiwsovs, hemisus, half ; wrépov, pteron, @ 1wing.

S
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different texture, their front part being stiff and
leathery, while their hinder margins are membranous
and thin. It may likewise be noted that the mem-

" branous portion of one wing when in a state of

repose overlaps that of its fellow. Their mouth is
adapted for piercing the skin, and imbibing the
juices of the animals upon which they live. Instead
of eutting jaws, such as we have met with in the man-
dibulate orders of insects, we now find the parts of
the mouth to consist of.a long beak, or rostrum, along
the up]per surface of which runs a groove, wherein
are lodged four long, sharp-pointed filaments, that
constitute a kind of sting. The
Hemiptera retain in all the three
stages of their growth the same form
and the same habits ; the only change
that they undergo cohsists in the
development of their wings, the rudi-
ments of which first make their ap-
pearance when they enter into the
]:upa state. These insects are ysnally

nown by the general name of Bugs, :

a term which in itself is sufficient to % T
cast obloquy upon the whole race; many of them,
however, are large and richly coloured, and we have
seen one preserved in fluid, and set in a brooch,
which rivalled many a gem in beauty and in brilliancy.
They usually lurk about plants, and prey upon hapless
insects, into whose bodies they plunge ‘their piercing
sucker, and thus obtain their food, » 2

The Hemiptera arve divided by naturalists into two
great sections, named respectively Geocoryse * and
Hydrocoryse,t two very hard words, which, however,
when translated into plain English, mean Land-bugs
and Water-bugs; of the former of these sections we
have already spoken, but the latter will require a few
words of notice. /
Perhaps no locality could be pointed out more

* i, ge, the earth ; rdpis, coris, a bug.
t Uswp, udor, water ; xdpis, coris, a bug.
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abounding in food than the surface of stagnant water.
Countless insects are continually falling into every
ond, where their drowned carcases may be seen
oating. It is to uatilize tlis abundant store of
provisions that the Hydrocoryswe have been specially
constructed. Such, for example, are

-The Water-measurers or Skip-jacks (Hydrometra),*
anywhere to be scen in summer time, in every ditch,
running upon the surface of the water with as much
activity as though it was frozen into ice, and not even
wetting their feet. These, from above are reaping a rich
harvest of dead flies which they pierce with their beaks,
and suck their juices; while, from below,

The Water-boatmen ( Nofonecta),t ave eagerly engaged
in sharing such a rich supply of nutriment. These Noto-

B———
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F10, 130, ~METAMORFIUOSES OF WATER-BOATMAN.

neete swim upon their backs, using their long hind-legs
as oars, and thus they dart on any drowning fly that
happens to atfract their notice.

¥ U8wp, udor, waler ; perpéw, metreo, I measure.
t varTos, notos, the back ; ymrrhs, nectes, a swimmer.
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The Water-scorpion (Nepa), an inhabitant of every
pool, procures its food upon the stems of submerged plants,
or creeps in search of it about the bottom of the pond.

« This insect ds able to inflict a very painful wound if seized
incautiously, by means of its strong well-armed beak.

o
Fi6. 120, ~WATEN-SCORFIUN.~INFFERENT STATES OF NEFA,

Orper Homorzrra,*

As the Hemiptera were obviously .designed to
obtain their food by imbibing the juicés of dead or of
living animals, it can be no matter of surprise to
find races of insects much more numerous and im-
portant, appointed to feed upon the sap of plants,
and that by means of a mouth of very similar con-
struetion? ' &

The Homopterous Inseets, or Plant-suckers, as they
have been named, are furnished with four large
wings, all of which are transparent, and but loosely
veined. By means of these they fly from plant to

* buds, homos, similar; wrdpoy, pteron, a wing.
I
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plant, the juices of whicli seem to be specially
appropriated to their use. Such are

The Tree-hoppers (Cicade), some of them celebrated .
for their noisy music. The Cicadwe pass their lives
upon trees or shrubs, upon the sap of which they live.

The Plant-lice (Aphides) are small homopterous insects.
Mhey abound in ervery garden, living on trees and
plants in countless multitudes; indeed, the feeundity of
these creatures seems absolutely boundless. It has been
caleulated that if a male Aphis were to live to see his
p!‘tilglcny of the fifth generation gathered around him, he

ould find himself the g,n-eat-gmat-grandfnthcr of nine

©
. Fua. 130~ LIME-TRER APIIS,
(The lisies under the figure show the actual gike.)

billions nine hundred and four millions of Aphides; or,
in other words, of a family about fifty fimes more nume-
rous than all the human.inhabitants of this globe. With
such a fact before us, we leave our readers to judge what
might be the result of their undisturbed multiplication.
In tl.xe course of 2 few months, even these apparently
despicable plant-lice would become a plague, as terrible
as any with which the world has been visited. Fortu-
nately, even here, the balance between increaso and
destrifction s held with an unwavering hand, so that
when we notice the innumerable enemies by which their
legions are unremittingly attacked, we are almost led to

\
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wonder how any of them ¢tcape from such hosts of hungry
and relentless foes,

Let us not imagine, however, that these insects have
been created in such nimbers metely for the purpose of
destroying vegetation, and of affording, food to voracious
‘persccutors. Man, as we shall soon perceive, has by no
means been forgotten in their distribution, *

The Coccidie, so called from the valuable Grecian dye,
koxkoc, more than counterbalance, by the richness of
their productions, all the devastation caused by the
Aphides we have been déseribing, and various European
and Asiatic species are sources of considerable wealth

to the countries where they are found ; but the discovery
of

The Cochineal Insect ( Coccus Cdieti), which lives in immense num-
bers on the Caetus Cochinelifer, from the brillianey of the colour it
affords (cochineal), has thrown the dyes derived from other species
into the shade, and has proved one of the most productive sources
of wealth to the countries where it is cultivated. Another impor-
tant species, the Coccus lacea, furnishes the valnable Indian product
called lac, an article of so much importance in the manufacture of
vamnishes, scaling-wax, &. Another species of Coceus is found
'ti‘pon the Tamarix mannifera, a large tree which grows in Syria.

he female inscots, puncturing the ydung shoots, cause them to
discharge a vast quantity of a {’cculinr secretion (manna), which
quickly hardens, and drops from the tree, where it is callectod by the
natives.  Other species produce in abundance a substance almost

" Tpper surface. Undler surface. |
Fro. 131, - coonegar rsseor, (Magmified.)

identical with wax. The Chinese colleet it at the approach of
autumn, by scraping the boughs on which it is found. t is then
melted and strained into cold water, when it hardens, and is made
into cakes exactly resembling white ‘wax, and iz nsed for smgllnr
purposes.  Various oflier important results of their industry might

| 4
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be enumerated : but we have said enbugh to show that these dexpised
vogetable parasites are by no medns unprofitable members of the
animal creation.

Equally well known, and unfortunately-almost as
abundant as the Aphides, are -

The Blight- Insects (Psylla), the pests of our orchards
and the destructive causes of what is called-* the blight ”
upon our fruit trees. It would seem, indeed, that every
tree and shrub supports a special race of these creatures,
which are distinguished by entomologists by the names of
the plants upon which they are found. In the preparatory
stages of their growth, these insects are generally covered
with a white cottony. substance, matted together with a
sweet and gummy secretion.

The Lantern Flies (Fulgora) are distinguished by the
extraordinary conformation of their heads, which are ex-
panded into an enormous muzzle, nearly equalling in size
all the rest of the body. They have long had the repu-
tation of emitting a brilliant phosphorescent light; but

whether they possess such a faculty or not is extremely
doubtful. . : 4

‘

ORDER. DIPTERA.*

_The insects belonging to this Order possess but &
single pair of wings, wei’).ich are always transparent,
veined, and without folds. The place of the hind
wings is occupied by a pair of slender filaments
called poisers ; their fouth is adapted for suction,
and in many species is supplied with piercing instru-
ments of very fopmidable character.
To this Order belong

The Gnats (Culex), known in foreign countries as
Mosquitoes, and 'universnlly dreaded, on account of the
sharpness of their enyenomed bite. They are the most
insolent, the most insatiable, of blood-suckers® Their
terrible proboseis isa chef-d’ceuvre of mechanism. From a
long grooved and flexile gheath there issue forth long
slender darts, so sharp and subtle that they slip with ease
through our-poor skins; vainly we try, warned by the

-

L3

* 35, dis, ficice, double ; w+épov, pteron, a wing
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shrill small trumpet of the little pest, to ward off such a
despicable foe; too soon our legs and hands and face,
pierced to the blood, covered with lumps and painful
swellings, proclaim the efficiency of the dreadful weapon.
Neither heat nor cold seems to affect these tormentors of
“the human race. In Lapland they swarm to such an
extent during certain periods of the yeary that there is
neither rest rior sleep for the inhabitants indvors or out,
unless in the suffocation of thick smoke, or under the
defence of a thick unguent composed of grease, tar, and oil.
The transformations of the common gnat
(culex pipiens), are well worthy of our atten-
tion, and may be observed in any water
butt. The female gnat, descending from
her aérial dance among the slanting beams
of sunset, alights cautiously on the surface
of the water, where the lightness of her
body, and the expanse covered by her slen-
der feet, prevent her not only from sink-
ing, but even from becoming wetted. She
then crosses her hind legs, thus making a
sort of frame in which her eggs are de- N
posited, in the shape of a littlee boat, 60 ¥ 132—ranva or
buoyant and so repellant to the water that PEAY:
it is impossible to sink it. In the course of a couple
of days the eggs, thus left to float, are hatelfed, and the
larvm escape ; they may then be seen wriggling about
with considerable agility, now descending, now ascending

Fio. 133, —ESCATE OF GNAT PROM ITS I'UPA-CASE.

slowly to the surface, where they hang sugpended from a
little tube affixed to their tail, through which they breathe
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‘the air. In about a fortnight they change into pupte,
equally active, but very diffctent in their shape, for in- '
stead of the respiratory fube near the tail possessed by
the larva, the pupa breathes by meaus of two trumpet-shaped -
pipes affixed to the back of the thorax, The time at |
length arrives when the aquatic pupa has to give birth 3
to an inscct, whose filmy %vings would be s&t;isled by the
slightest wetting. The process by which this is accom-
Blishod affords a very interesting spectacle. The pupa ¢
aving risen to the surface, elevates ifs thorax above the
water, the skin soon splits dowr the back and exposes the 4
foreparts of the gnat, which are quickly protruded, and
the gnat floating on its old skin as in a boat, extricates its
wings from their cases and its legs from their boots. The
wings unfold themselves, and the little creature flies away
to enjoy its new existence in another element.
The Crane Flies (Tipula) constitute a very numerous
race, some of which are nearly related to the gnats, and
pass the first pericd of their existence in the water. In

.
;

!

Fia, lIPL-—)I;‘I‘A)IU‘m'II’DSB OF NLOOD WORMS
v »
their larva state they resemble little red worms, having
their tails furnished with' long curling filaments, some-
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what resembling the arms of a hydra, hence they have
been called * polype worms:” these are often found in
ponds in great numbers. Their nymphs, which inhabit
the same element, resemble those of the gnats above
described, and the escape of the perfect insect is managed
‘precisely in the same manner. Other Tipulm, as, for
example, -

The Daddy-long-legs (Tipula oleracea), sé commonly
met with amongst the grass in our meadows, are derived
from larve that live in the ground, or are found in old

o FiG, 135, —PUPA AND IXSECT OF CHINOXONTS.

e

bark or rotten trees. Their nymphs are naked, breathe by
means of two respiratory tubes situated near the head,
and have the rings of their anomon covered with little
spines. 3 88

The Whame Flies (Tabanus) constitute a very for-
midable race, having appended to their proboscis six lancets
so strong as to penctrate the skin of the horse. These
insects, which generally make their appearance towards
the close of spring, are common in woods and pastures.
They fly with a buzzing sound, and pursue even man
himself in order to suck his blood. The unfortunate
cattle, having no means of resisting. their attacks, are
sometimes covered with blood owing to the bites of these
insects; and Druce, the Abyssiniar traveller, speaks of
one specics, before which even the lion quails. Their
larve are long cylindrical maggots, tapering, towards the
head, which is provided with a pair of hooks instead of
jaws. Their pupa is naked, nearly cylindrical, with hairs
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around the edges of its segments, and provided with six
spines at its hinder extremity : it comes to the surface of

the ground when about to be transformed into the perfect

fly, showing its body half out of the carth.

The Tsetse, described by Dr. Livingstone, is perhaps
the most formidable of the insect race; it is not muclf
larger than the common house-fly, and is nearly of the
same browa colour as the honey-bee. The Dbite of this
poisonous insect is cerfain death to the ox, horse, and
dog; but is perfectly harmless to man, wild animals, and
even calves as long as they continue to suck. Its poison
is inserted by the middle prong of three portions, into
which the proboseis dividgs, which it plunges deeply into
the skin exactly in the same manner as a gnat, and then
sucks the blood until it is filled. A slight itching irrita-
tion follows, but not more than that produced by the
bite of a mosquito. In the ox this same bite produces
no more immediate effects than in man; but in a few
days, the poor creature bitten, sickens and (_hes. This
te}'rible insect is, fortunately, confined to certain parts of
Africa.

The Chameleon Flies (Stratyomys), so called from the
variety of their colours, are a very harmless race, remark-

Fig. 136.—LARVA OF STRATYOMTS

able on account of the phenomena attending their meta-
morphosis. Their larve are to be found in ditches abound-
ing with filth ; their bodies are long, flattened, and tapering
towards each extremity, their skin is of a horny or leathery
texture, and their tail is surrounded by long, plume-like
hairs, that encircle the orifice through which they breathe.

“‘———A——- j
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The skin of the larva is not cast off, but becomes the
cocoon of the pupa, simply growing stiff and angular.
In this condition they may be found floating on the sur-
“face.  When the perfect insect is complete, it escapes
through a fissure in the second segment, and after floating
about for a little time, supported by its old integument so
as to allow its wings to dry, it takes flight. X
The Wasp Flies (Eristalis), everywhere to be seen on &
hot day, lxovegin before the flowers in our gardens, and
darting here aug there with sudden jerking movements,
commence their lives under a very different aspect. Their
@ are provided with a breathing apparatus, which

FiG. 137.—<wasy FLIEA,

resembles the tail of a rat, and which*they are able to
clongate or shorten, so as always to keep its tubular
extremity above the surface of the filthy stuff in which
these creatures live. They are often found in .great
numbers in old tubs that contain stinking rain-water. ;

The Gad Flies (Ocstrus) have much the appearance of

* humble-bees, and the hairs that densely clothe their bodics

13
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are in like manner bounded with yellow-coloured zones.
They are fortunately not very common, the time of their
appearance, and the districts they inhabit, being limited.
There are several species of these dreaded fiies, each of
which passes its larva condition as o parasite, living at
the expense of some particular quadruped. The horze,
the ox, the ass, the reindeer, the stag, the antelope, the
damel, the' sheep, dnd the hare are, however, the only
animals certainly kuown to be subject to theé:eattacks, and
these all seem to be inspired with a special dread of their

F16. 133, —GAD FLIES,

insect tormentors. Of theso larve, somo are deposited
under the skin of the tacks of cows by means of a pecu-
liarly-constructed ovipositor, with which the females are
provided. The eggs of others are simply glued to the
skin in the vicinity of the nose of sheep and deer, whence
the mnﬁlgots creep into-the nostrils of the poor animal,
where they reside. The larve of a third kind are only
met with in the stomach of the horse, where alone they
find a suitable residencé. In this situation they are called
bots ; the manner in which they are introduced into such a
strange locality is very ingenious. The fly, when laying
her eggs, may be seen balancing hersglf in the air and
glueing them to such parts as the horse is in the habit of
licking with his tongue,and thus he is made unconsciously
to introduce them into their proper nursery. These larve
are footless, of an oval shape, and banded with circles of
hooks, whereby they attach themselves. Wheén mature,
they are expelled, and falling to the ground, bury them-
selves in the earth: where their last change is accom-
plished. ,

The Flesh Flies (Musca) are too well known to need
description. These creatures deposit their progeny in
tainted or in putrefying flesh, and notwithstanding tho

e
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petty injury they inflict in.our larders, must be looked
upon as being among the most important agents employed
in the police of Nature. Death is everywhere abroad,
" but the earth is not pérmitted to'be long defaced by the

ese,

L' ‘&msence of decdy. No sooner does thg carcase fall, than

*“The swiftest of His winged messengets,”

are set to work, and speedily remove the offensive carrion.
Linneus asserted that three flesh flies could devour a
dead Lorse in less time than it would take a lion to effect

Fic. 139, —sterasorrnose®or rresn viy, ©

the same object ; and a little consideration will show that
the expression” is not exaggerated. The hungry lion can
but make a meal, and then must wait for his returning

-

Fig, 1{0.—~DOMEETIC FLY, (Magnified.)

appetite. The flesh-fly brings her tweaty thousand
ygung ones, ready for the work. Each of these for five
days is constantly employed ; and when we consider that
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these voracious maggots, in that space of time increase in
weight two hundred fold, and that they are further capable
of giving birth in a short time to other insect legions, we

ive at once their'adaptation to the important duty

thus intrusted to them.

The Spider Flies (Hippobosca)® are parasitic, and,
oy

gtrange to say, their give birth to pupe instead
of eggs or larve, heace they have been designated Pupi-
para.f These pupm are of considerable size, and at first
very soft, but their glin soon hardens into & pupa-case.
These insects are remarkable from having no wings.
Some of them inhabit the nests of birds, and live by
sucking the blood of the little nestlings, whose warmth
contributes to their development.

The Forest Fly (Hippobosca equina) is notorious for
its incessant attacks upon horses; and in some districts
appears in great numbers. Another species conceals
itself in the wool of sheep, from which animals it derives
its food ; and there are some not furnished with wings,
that are exclusively resident in the hair of bats.

OrpER THYSANOURA.Y

These insects are witkont wings, and undergo no
metamorphosis ; they ara
distinguished by the pos-
session of peculiar in-
struments of locomotion,
_appended to the extre-
mity of their abdomen.
(Fig. 141)) The order in-
cludes but two genera, the
Sugar-lice and the Spring-
tails,

The Sugar-lice (Lepisma)
5 have a row of dilaments
attached to the hindmost ring of the body, three of which
are of considerable longth, and by their assistance the
Lepisma leaps into tho air. Their legs are short, buf

* {rros, hippos, @ horse : Bdane, bosco, ta feed on.
+ Pupa, & pupa ; pario, I bring forth.
1 Bbcavos, thysanos, a tufl ; obpd, oura, tail.

Fit, 141,—ARTIO SFRING-TAIL.
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they run with great swiftness. Many species of these .
insects ‘lurk in the chinks of window-sashes that are
seldom opened, or they hide under wet planks and in
cellars. !

< The Spring-tails (Podura) bave their tail terminated

by two stiff spines, which are usnally bent wnder the body.
By suddenly extending this apparetus, whieh acts as.a
spring, the insect leaps into the air like a skip-jack, and
falls upon its back. The Podurm are found under the
bark of trees, or sometimes on the surface of stagnant
water, or even of snow. They are generally congregated
together in considerable numbers, and have very much
the appearance of grains of gunpowder,

ORDER PARASITA.

The Parasita are tvingless insects that do not
undergo metamorphoses,
and whose abdomen is
without any terminal ap-
pendage ('Epig. 142). Their
mouth is adapted for suc-
tion, their body is flat-
tened, and, as their name
indicates, they live upon
other animals. They,
however, are only met
with in mammals und
birds. They are gene-
rally known by the name
of

Lice (Pediculus)and Ticks
(Ricinus). The latter, with
the exception of the Dog-
tick, only infest birds.
These inseets by means of
two opposite claws, with
which their feet are armed, .
cling to the hairs of quadrupeds and the feathers of
birds, in which situation they pass their lives, and some-
times multiply very rapidly. They fasten their eggs,

F16, 142.— LOUER,
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which are called nits, to the hajrs or feathers upon which
they climb. 3

OrpER APHANIPTERA.® .

These inseccts, like those belonging to the pre-
ce_glinﬁ order, are wingless, but they undergo a meta-
rorphosis. Their body is very much compressed at
the sides, and the legs adapted -to leapmg. The
mouth is provided wiﬁ-ns lancets, and performs the
functions of a sucking apparatus. In their larva
state they resemble liitt e worms, and are quite
destitute of feet. The perfect insect lives upon
quadrupeds and birds. This order comprehends—

The Fleas (Pulez). The common flea SPulcz: irritans)
lives upon dogs, cats, and men, whose blood it sucks.
The female lays about a dozen eggs, white and slightly

a

Fii, 143 —METANORMI0ES OF THE r{..r..\.

viscid. These egas give birth to larvie, which are very
active. They roll themselves up into a spiral circuﬁroform,
and wriggle about like minute serpents. In about twelve
days these larvie enclose themselves in a little cocoon,
where they become nymphs, and in about twelve days more
issue forth in their perfect state.

* dgarfs, aplianes, hidden ; wrépov, pteron, a wing.
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Another species called the Chigoe (Pulex penetrans),
very common in the warm parts of America, is arm
with & beak as long as its body. The abdomen of the
female, when distended with eggs, grows to the size of
a small pea, while the insect itselfis scarcely so large as
our common species. It insinuates’ itself benecath the
skin and into the flesh of mien and other animals, par-
ticularly about the feet and toes, where it deposits its eggs
and sometimes causes great pain and ill-conditioned sores.
The only remedy is to remove the eggs, which are enclosed
in a little bag, with a needle, an operation which the
negroes perform very skilfully.

The Thysanoura, Parasita, and Aphaniptera, huviu%
no wings, are frequently spoken of under the genera
name of Aptera, or apterous (i e. wingless) insects.
All the other orders of insects have wings, and are
spoken of as “ winged insects.”
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CHAPTER XII.

" ARACHNIDA.*

TRE Arachnidans, long confounded with the Insects,
and still commonly deseribed as such, are distin-
guished from the true members of the insect world

y characters so conspicuous, that the necessity for
considering them as a distinct class must be obvious
to any one.

"._",’- -
Fic, 144 —¢rpers,

In Insects, as we have seen above, the body pre-
sents three principal divisions, the ead, the thoraz,
and the abdomen ; but in the spider tribes, the blood-

¢ * apdysm, arachne, a spider,

4*
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thirsty destroyers of the insect world, the separation
of the ‘head from the thorax, which, by increasing

, the flexibility of the external frame-work, diminishes

the strength of the body, is no longer admissible.
~In the Arachnidans, therefore, the head and thorax
are conjoined, leaving only two divisions of the
skeleton, the eephalo-thoraxz * and the abdomen. y
Insects were found, in their mature state, to have
only siz legs, but in the adult Arachnidans, eight am-
bulatory limbs are always present. The lower forms
of the Arachnidans breathe in the same manner as
insects, by means of air-tubes distributed through-
- out the interior of their bodies; but in spiders and
scorpions, the most ty'[(iical groups, the respiratory
apparatus is constructed upon very peculiar princi-
{:les, being neither composed of gills adapted to
reathe water, nor of lings like those of many other
air-breathing animals, but presenting a combination
of the characters of both. = Their breathing organs
resemble bags, the sides of which are so folded and
Rlaited that a considerable surface is presented to the
fluence of oxygen. It is, indeed, highly probable
that these organs are intermediate in function, as
- well as in structure, between an aquatic afid an air-
breathing apparatus, for as these creatures always
frequent moist situations, the dampness of the atmo-
sphere mo.i ke favourable to the due action of the
air upon their circulating *fluids. To these remark-
able breathing organs the term pulma-branchia has
been applied, a name descriptive of their combined
fanction of lungs and gills. Each pulmo-branchia
opens externally upon the under surface of the body
by a distinet orifice, resembling the spiracle of an
insect, and closed in a similar manner by moveable
horny lips. In the Scorpion (Fig. 55), the spiracles
are eight in number, placed upon the ventral aspect
of the body ; and just in front of the first pair are two
remarkable organs, reggesented in the figure, which
resemble a pair of combs, and are apparently adapted
* kepard, cephale, the head ; and bdpat, thorax, breast-plale,
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to keep the spiracular orifices free from dirt, and thus
prevent any obstruction to the free ingress and
egress of the air.

The above characters would in themselves be suffi-

cient to discriminate between the two classes; but,
when we add that, in thie Arachnidans, the eyes are
always simple, and the antenne of insects represented
by organs of a totally different description, we need

not enlarge further upon the distinctions between

them.

The Arachnidans may be grouped in three prin-
cipal divisions, g‘eneral{y known by the names of
Mites, Scorpions, and Spiders.

The Mites (Acari), breathe by means of air-tubes,
resembling those of msects, which are so arranged as
to convey air to every part of the system.

Fic., M5 —ueap o cupsspeyert,

These form a very numerous family, which is
extensively distributed. Some are parasitic in their
habits, infesting the* bodies of insects; many live in
cheese, and othér provisions, where they multiply
Prodigiously, and pot a few inhabit leaves, or are
found under stones and beneath the bark of trees;
while “others, such as the pretty scarlet water-mite,
common in every pond, are aquatic.

The Scorpions, forming the second division, are at

M
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once recogmizable by the peculiarity of their external
configuration. Their palpi, the representatives of
the maxillary palpi of insects, are enormously large,
resembling in their shape and proportionate size the

claws of a lobster, while the hinder part of their
body, corresponding with thesabdomen, is much pro-

longed, and composed of numerous joints, sometimes
ending in a sharp hooked point, which constitutes
their sting, and gives emission to their much-dreaded
venom. .

Scorpions usually lurk under stones, in ruined
buildings and caves, or other dark and damp situa-
tions, sometimes even in the interior of houses.
They run quickly, brandishing their tails over their
backs, and with this they kill beetles, locusts, and
other insccts, which they catch by means of their
formidable pincers. The female scorpion produces
her young at different intervals; she carries them on
her back during the first few
days rof their existence, and'

safety for upwards of a month,
when they become able to pro-
vide for their own subsistence,
The third division of thé
Arachnidans comprehends the
well-known race of Spiders.
equally remarkable for “their
voracity and their cunning.
They ‘are distinguished by
having their abdomen short
and globular, and by its being
furnished near its posterior ter-
mination with a wonderful ap-
paratus, by means of which
these animals  manafacture
silken filaments applicable to a
great variety of purposes and especially employed
n_construeting what is usually named the Spider’s

F15, 146,—XERVES I¥ SPIDER,

" web
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Spiders are the implacable foes of insects, with
which they wage cruel and unremitting ‘warfare.
That the destroyer should be more powerful than
its vietim is essential to its ]position; that it should
excel its prey in sagacity, is likewise necessary to its
existence ; and by following out the same principle
which has been already insisted on concerning the
mseparable connection which exists between the per-
fection of an animal and the centralization of its ner-
vous system, we find in the class before us an addi-
tional confirmation of this law. The whole series of

anglia become here aggregated together, forming, as
it were, one great central brain, from whence nerves
radiate to all parts of the body.

The mouth of the spider is a tremendous piece of
machinery. The mandibles, or jaws, are each ter-
minated by a moveable
fang, which ends in a
sharp (})oint, and is per-
forated near itd ex-
8. tremity by a minute
orifice, from which,
when the spider bites,
a venomous flnid of

eat potency is in-
stilled into the wound inflicted. Such, indeed, is the
malignity of this poisenous secretion, that its effects
in destroying theslife of a wounded insect are almost
instantaneous; and in the case of some large species,
even small birds fall victims to its virulence.

One peculiar characteristic of spiders, as we
have already stated, is the possession of a spinning
apparatus, whereby the threads composing their we
are manufactured. The apparatus employed for this
purpose is situdted upon the hinder part of the
abdomen, and consists externally of four spinnarets,
from which delicate threads, represented int the
accompanying figure, are produced.

Each spinnaret when highly magnified is found to
be perforated at its extremity by innumerable orifices

Fi0, 147, —FANG OF EPIDER.
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of exceeding minufgness, through which the filaments
are drawn. The fluid silk, which constitutes the

F16, 145, —GARDEY SPIDENL

material whereof the thread is composed, is secreted
| by a set of glands, situated in the interior of the
| body. TUnlike the single line of a caterpillar, the
- thread of the spider, delicate as it is, is seen to be
} _ composed of hundreds of filaments, sometimes woven
.. " together by zigzag lines, and thus exhibiting a struc-
ture of exquisite and most elaborate composition.
Various are the purposes to which the different
species of spiders convert the delicate threads thus
- produced. Some construct silken tubes or cells in
whiclt to conceal themselves, and from this retreat
they issue to hunt for prey, in the vicinity of their
abode. Others throw their filaments about at
random, apparently to entangle passing insects.

=
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Many make nets composed of ragular meshes, and
spread them in favourable situations to entrap their
victims ; while some
species,  enveloping
their eggs in bags of.
curious construction,
carry them about at-
tached to their bodies,
and defend them with
the utmost courage and
pertinacity. Even in
water these webs are
twned to many sin-
gular uses: and ropes,
nets, and even dmng-
bells are at the dis-
osal of aquaticspecies,
Furnished with this ex-

P, s —erieng inialims of sn. tranrdinary,  spinning

machinery.

Spiders are divided intosthe following families,
each of which will require our notice :—

The Mcase Spiders (Mygale).* In these the eyes are
always placed at the anterior margin of the cephalo-.
thorax, and generally close together. Their palpi and
their feet aro very robust. They are generally furnished
with four spinnarets, with which they fabricate silken
tubes, that serve for their habitations; they are some-
times found under stones or under the bark of trees, or
hidden between leaves tied together.

To this group belongs the celebrated Bird Spider (Mygale avicu-
laria), the body of which is ugwards of an inch and a half in length.
It manufictures its tube of a tissue so strong and dense, that it re-
gsembles white muslin, and carries its eggs in a cocoon of the same
material, as large es a walant. That these formidable creatures are
able to kill and live supon birds, 6 their name indicates, has been
disputed. The question has now, however, been set at rest.

Mr. H. W. Bafes, whs for many years lLad an opportunity of

observing their habits on the Amazon, writes as follows:—“In the
month of June, 1849, in the neighbourhood of Cameta, I was

* uvyaAd), mygale, a feld-mouse,
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attracted by a curions movement of the large grey-brown Mygzale
on the trunk of a large tla:. It was close beneath a crevice or deep
chunk in the tree, ncross which this specics weave & dense web,
In the present instance, the lower purt of the web was broken, and
two pretty little finches were enfangled in its folds, one of them
was quite dead, but secured in the broken web; the ofher was
amder the body of the spider, not quite dead!and wos covered in
part with the filthy saliva of the mouster. As I wag returning from
a day’s excursion at the time, with my boxes full of valuable and
delicate insects, ind six miles from my Mouse, T cofld not have
brought the specimens home, even if T had wished, which I did not,
as the species wuas very common and easily procured. On the
extensive plains of Santarem. there are hundreds of their broad
slanting burrows. These localities are almost destitute of insccts,
but they swarm with small lizards aud birds, upon which the Mygule
scems to feed."

The Mason Spiders (Mygale cementaria) excavate forthemselves
subtermnean caverns wherein these marauders lurk, seeure from
deteetion, even l:{ the most watchful foe; nor could any robber’s den
that ever existed in the wild regions of romance, boast more surn
concealment from pursuif, or
immunity from observation.
The construction of these sin-
ful:u- caverns has long excited
he admiration of the natu-
ralist. A decp pit is first 2
dug by the spider, often to
the depth of one or two feet,
which being carefully lined
throughout with silken tape-
stry, affords a warm and
ample lodging. The entrance
to this excavation is carefully
guarded by a lid or door,
which moves upon a hinge,
and accurmnfely closes the =
mouth of the pit. In order + *Fr6" 150 ~rrar-noon semer.

to formn the door in question,

the Mygale first spins & web, which exactly covers the month of
the hole, but which is attached to the margin of its aperture by one

oint on'-ll?' of its circumference. This point, of course, forms the
rxinge. hie spider then proceeds to spread upon the web a thin
layer of the soil, collected in the neig}:bourhood of her dwelling :
this she fustens with another stratum of silk; layer after layer is
thus disposed, until at length the door acquires sufficient strength
and thickness, When perfeeted, the concealment afforded is com-
plete, for as the outer layer of the lid is formed of earth precisel
similar to that which surrounds the hole, the strictest search will
scnrcelxl revesl to the most pructised eye “he retreat so singularly
dercmm'! bo expected, 11 ietics in the sl d size of

As might bo expee 1ero are varieties in the shape and &
these ncgta. Some specimens, obtained in the island of Zante, have

. the silken layers of the lid extended into a sort of handle or lever

just above the hinge, on pressing which the trap-door opens.
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The spiders possessing but one,pair of respiratory
sacculi constitute the genus of Spinning- Spiders

F1G, 151,—XEST OF TEAT-LOOR SPIDER.  FIG, 152—TRAP-DOOE OFENING BY A LEVER,
(Aranea), so ecalled on account of the perfection of
their webs, the first named of the race, of course,
being Miss Arachne, who was turned into a spider

F16, 1563,~SECTION UF NEST.

for having challenged Minerva to a spinning-match.
These are divided, according to their habits, into
The Sedentary Arachnidans, distinguished by
weaving webs, or, at least, casting out threads in
order to entrap their prey, whilst they remain con-
cealed in the vicinity of their snares. These have

eight eyes, two or four of which are placed in the

middle “of the forehead, and the rest on each side.

o
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Some species, which always walk straightforward, aré
called -
Rectigrades (Rectigrada). They weave webs of

different kinds,. and hence have been divided into
different families,

B bl
Fio, 154.%vue pyes OF SrIDER.

The Tube-weavers ( Tubiteles), or Tapestry spiders,
are celebrated for their ingenuity. The geometric web
of the common garden spider (Epeira diadema) has
beéen admired in all ages as a wonderful production,
elaborate in its construction, and most effective for
1ts purpose. These nets are composed of two sorts of
threads, The framework, which is first formed, con-
Sists of straight rays diverging from a centre ; these
are not adhesive, but over these the spider then -
travels, weaving a spiral thread round and round,
which is the true net; for this threfM, which is more
other, is studded all over with

minute globules of a gummy substance, by which it
is rendered tenacious,

by many singular forms, Every path in the forest is

barricaded with the strong yellow wol of a speeies said to

make nets so strong as to catch birds, A small but pretty

kind of spider lives as a parasite upon every one of these

»webs; possibly it is too insignificant to be noticed by the

great Epeira, and is, therefore, allowed to prey on fhe
K

In Rio de Janciro the family Epeirg is characterized
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minute insects which, adhering to the lines, would other-
wise be wasted. When frightened, the little gpider either

feigns death, or suddenly drops to the ground. The web

of another species of Epeira, which is generally placed
among the great leaves of the Agave, is sometimes
strengthencd near the centre by two or even four zigzag
ribands, which conmect two adjoining rays. When any
large inseaf, as a gragshopper or wasp, is caught, the spider,
by quickly giving it a revolving movement, and at the
game time emitting a band of threads from its spinners,
soon envelopes its prey in a case resembling the cocoon
of arsillovorm, The spider now examines its powerless
victim and gives the fatal bite on the hind part of its
thorax, then retreating, waits till the poison has taken
effoct. The virnlence of this poigon is gnch, that in half
a minute after being bitten a large wasp is uite lifeless,

The webs of another species, common in South America,
are placed vertically, and separated from each other by a
space of about two feet, but are all attached to certain
common lines, which are of great length, and extended to
all parts of the community; so {hat in this manner the
tops of large bushes are covered by the united nets.
These gregarious habits, in ereatures 50 bloodthirsty and
solitary as the spiders, are not a little curious.

Another American spider builds a web of very singular
construction.  Strong Ines radiate from a common
céntre, where the creature is stationed, but only two of
the rays are connected by mesh-work, 50 that the net,
instead of being circular, consists of a single wedge-shaped
segment.—DARWIN,

. The Clotho Durandii condtructs a kind of tent wherein
it lives and rears its young. This tent is formed by
several superimposed sheets of a material resembling the
finest taficta, and ®s margin presents seven or eight pro-
minent angles, which are fixed to the surface of the
ground by silken cords. The exterior sheet of the tent is
purposely dirtied, for the sake of concealment, but all
within is beautifully clean and white, The most admi-
rable part of the Contrivance, however, is the perfect safety
afforded to the young when the parent leaves her nest in
search of food. Some of the superimposed sheets are
fastened together at their edges; others are simply laid
Jipon each oi.her:. and as the spider herself only possesses
tho sccret enabling her to raise those layers by which «

vy
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enfrance is to be obtained, no other animal can find its
way into her impenetrable-abode.

Another species is mentioned by Dr. Johnston, whose

- habits are still more singular. This spider lives habitually

n and under watcr, but having no fellowship with that

*» <lement, in which, of course,, it cannot breathe like

Aquatic animals, in order that it may pass its life there in
a dry and comfortable manner, appropriates to‘its use the
old shells of water-snails (Limnaus stagnalis). Entering
the ghe)l, the spider closes the’apetture with a web or
curfain of varnished silk, which repels the water and
hinders its admission ; she then fills her abode with atmo-
sPherie air, The shell is sometimes found lying at the
bottom of the pond, but, rendered buoyant by the air
Within it, often rises and floats on the surface, and the
wily spider is, in this manner carried within reach of her
Prey, who feel no alarm at the approach of what seems to
& snail. .

FIG. 155, —XEST OF HOUSE-SPipER,

they build their webs in the interior of houses, in the auglgs of walls,
K Z
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or on plants and hedges; sometimes under siones. Their web is
yery- large, nearly horizontal, and in the upper part there is always o
fube, in which the old spider sits concealed with immoveable
patienco until some heedless vietim fulls into her toils,

The Water Spider [ Argyroneta*)is another member of the same
extensive family, the_history of which must by no means be passed

over. This remarkable spider lives in stagnant walers, where ile 4°*

swims about with perfect eass, keeping its abdomen enclosed in a
bubble of air,which shines like a littie globe of silver. The female
onstruets for hersell afest, a kind of di¥ing-bell, in the shape of an
oval cocoon, which is lined with silk, and anchored to the surround-
ing plants by cables spraund in‘all divections; in this retreat she lics
in wait for prey, and places her eacoon of eggs, which she jealously
guards ; and here, also, she shuts herself up to pass the winter.

Thie Inequiteles,t or Thread-spinners, constitute a second division,
known by their webs, constructed of very irregular meshes, which
cross each other in all directions. These spiders garotte their lprcy s
they carefully watch fheir eggs, and never abandon them till they
are hatched,” Some of them (Pholeus phalangista) are common in
our houses, where they construct a loose web in the angles of walls ;
the fomale glues her egas together in a loose packet, without any
covering, and carries them about in her jaws, T

Upon one occasion, Bonnet saw a spider of this deseription tumble
into the pit-fall of an ant-lion, which immediately seized upon her
bag of eggs, and attempted to drag it into the gand. During the
strugzle, the silken cord wherchby the cocoon Wasd attached to the
spider’s body broke, immedintely she seized it with her jaws, and o
{remendous struggle ensued, during which the & ider together with
her treasure were buried beneath the sand, from whenee, however, ghe
wans extricated ; but nothing would induce or compel her t6 quit
the dangergus locality where she had lost, apparently, everythiag
that she held dear. c

The Orbiteles,] or Net-spreading Arachnidans, construet their nets
with regular meshes, concentricully arranged, and supported by
straight conds that mdiate from the centre, where the spider awaits
the result of Mis labours, generally holding on to the web with' Lis

. .

« Fi0, 166.—rour OF SPIDER, >

head downwards. No eooner is an insect caught in the toils, than
the spider, sometimes Placed in the centre of hier net, someiimes

* Hpyvpos, argyros, silver ; yy7ds, netos, spun.
t Inequalis, unequal ; tela, a web.
+ Orbis, an orb or disk ; tela, @ web.

@
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enseonced in some special hiding-place, situated in a carner of the
web, rushes upon lier vietim, and endeavours to pierce it with
her. murtlerous fangs, add fhus instil into its body.a drop of the
subtle venom with which they are armed. Shonld the imprisoned
fly offer anything like a vigorous resistance, or should its xtren&g
nﬂ:ar formidable, she retires for a short time, till it is ei
exhausted by its struggles, or becomes helplessly involved in the
meshes of the net; as soom, lowover, as she perceives there is
nothing to fear, she at once envelopes her prey with coils of silk, g0
o8 entirely to conceal it from view. The ages of thewe spiders ar
very numerous, agglutinated into a mass, and enclosed in a volumi-
nous cocoon.  The radiating lines of these webs are used by opticians
in the construction of micrometers: they are so elustic, thut they
muy be stretched one-fifth of their length.

The next group of Sedentary Amchnidang, instead of always walk-
ing forwards like the preceding, ean wilk sideways or backwnards,
equally well; they are, therefore, called

Laterigrades.* These spiders are genernlly found quite motionless
upon vegetables, where they remain with their legs stretelied out
ready for action. They construct no web, but simply scatter about a
few solitary threads to arrest their preys  Their cocdon is round and
flai ; they conceal it between leaves, the edges of which they fasten
together, and carefully wateh Tt until the eggs are hatehed.

T'he gecond division of the race of spiders comprehends

The Vagabond Arachnidans, as they are called, in contradis-
tinction to the preceding, which are all' sedentary. These spiders
make no web, but lie in wait for their prey, which they ov by
runtxi:iug, or by leaping upon it suddenly, They are divided into two
sections— .

The Citigrades, or Runners, and the Saltigrades, or Leagpers,

The Citigrades,t called also Wolgt Spiders, are to be found on the
tops of trees or bushes, where they build a bell-shaped pest, in which
the females lay their eggs: this nest, ar cocoon, they always carry
with them when they go to hunt, generally attaching it to their
breast. Some of them are frequently seen by the margins of _ponds ;
sometimes, indeed, they run upon the surface of the water with sur-
prising swiftness, and they may be oftgn seen to leap upon flies, and
other insects that approach then tho closely. One species—

The Tarantula { a Tarentula), so called from the city of |
Tarentum, in Haly, where it is common, hias obtainied great celebrfty.
It is there commonly believed that its bite® is very serious, being
sometimes fatal, or it not, that it oceasions a peeuliar malady eallec
Tarentism, only to be cured by musio and dancing. Enlightened
and judicious persons are of opinion, Mowever, that it is the effect of
imagination that requires thus to be combated, rather thun the
venom of the Thrantule.

.

The Galtigrade,i or Leaping Spiders, may frequently
be seen upon walls, or in other sitlzmtions. exposed to the
sun. They walk, as it were, by fitc and starts, and after

* Latus, Interis, the side; gradior, T walk.
T Cito, quickly ; gradior, I walk, 9
i Raltus, @ leap ; gradior, I walk,
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taking a fow steps, stop suddenly, and rear themselves on
their fore-legs. Should they see a fly or gnat, they
approach it cantiously, until they get so near that they
can clear the distance at a singls leap, and then spring
like tigers on their prey. They may often be scen to
make these leaps'even from a ll}:orpcndiculur wall, for
being always attached by a silken thread, they easily
geramble up again., Many of them build their nests
under stones, or between the leaves of trees. Their nests
are of an oval form, and open at both ends: in these they
repose, change their skin, or take shelter from the
weather; but if alarmed, they immediately rush out, and
seamper off with precipitation. ;

Some spiders possess the remarkable faculty of shoot-
ing out threads in diverging lines into the air, which,
being lighter than the atmosphere, form a sort of balloon,
on which the little mronaut mounts above this lower
world, and rides at will among the clouds. "

My Blackwall supposes that the spider is enabled to do
this by the action of the wind, which carries the thread
out as it is spun, and that many being entangled together,
are carried into the air by the upward current, caused by
the ravefuction of the stratum near the heated ground,
during the middle of the day; and that at night, the earth
being cooled, the air descefids, bringing with it the acen-
_ mulated webs, which, lying thick upon the herbage, are
called gossamer.

Mr. Darwin's observations relative to these gossamer
spiders are very interesting. His ship was sixty miles
from land, in the direction of a steady though light breeze,
and vast numbers of small'spiders covered the rigging
with their webs, :

“The little spider, when first coming in contact with
the rigging, was always seated on a single thread. The
little mronaut, as soon as it arrived on board, was very
active, sometimes letting=itself fall and then reascending
the same thread, sometimes employing itself in making a
gmall and very irregular mesh in the corners between the
ropes. While watching some that were suspended by a
single thread, the slightest breath of air bore them out of
sight. I repeatedly “observed the same kind of small
spider, either when placed or having crawled on some
little eminente, elevate its abdomen, send forth a thread,
and then sail away in a lateral course, with a rapidity
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.
which was quite unaccountable. I thought that T could
perceive ‘that the spider, before performing the above pre-
paratory steps, connected its legs together with most deli-
cate threads.” : )

M. Virey has recorded some very curious observations

" (Bulletin des Sciences Nal. tom. xix. p. 130), which seem

to prove that small spiders in an atmosphere. perfectly
tranquil, and ‘without the aid of any tweb, havé the power
of darting through the air; and believes that, by means of
a rapid vibration of their feet, they walk the air. '

‘“ After reading M. Virey's accoupt,” says Mr. Darwin,
“it appears to me far from improbable that, in the case
above recorded, the little mronaut actuslly did as was
suspected, unite its feet togéther with some fine lines, thus,
forming artificial wings. Iregret that T did not determine
this point with accuracy; for it would be a curious fact
that a spider should thus be able to take ﬂigl:t by the aid
of temporary wings,”"— Vdyage of the * Beagle.’

CHAPTER XIII.
CRUSTACEA.

Tue Insects and Arachnidans described in the pre-
ceding chapters are air-breathing animals: even in
such species as inhabit fresh water, respiration is
strictly aérial. No insects, ore spiders could live in
the sea, and, consequently, the waters of the ocean
would be utterly untenanted by corresponding forms
of life, had not a class of beings belonging to the
articulated division of the animal world been so con-
structed as to be capable of respiring through a
watery medium, and thus adapted to a residence in
the recesses of the deep. Many species, it is true,
are met with abundantly in the fresh waters around
us; but these form rather exceptions to the general
rule, and we may fairly re m‘& the crustaceans as
marine representatives of the insects and spiders,
with which they form a parallel series. These
animals are divided into segments, typically twenty-
»
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one in number, of which seven belong to the head,
seven to the thorax, and seven to the abdomen. . The
segments, however, are generally consolidated or sol-
dered together in vafious degrees, so that in the
great majority of cases, only a few of these divisions .. ,+
are obyious. Thus, in the lobster, the whole head and =
thorax are united into one great shield, on the under

side of which, however, the divisions can be traced ;

in the crab the consolidation of these parts is still

further conspicuous, and the segments of the abdomen f
are small, and folded up beneath the enormous
thorax ; while in the remarkable king-crab or “ horse-

foot” of warm climates (Limulus), the divisions of the '
abdomen are lost, the body being covered by two

large shields, terminating in a long, sharp spine, ‘
The higher forms of crustaceans breathe by means

of gills, and when these organs are wanting, the :
integument of certain parts of the body, generally ¢ ¢ J
of the limbs, takes their place. In the crabs,
lobsters, and shrimps, respiration is effected by a
number of branchie, attached to the basis of the |
locomotive limbs. - The structure of these gills is :
very curious; they consist of a central stem, to "
which are attached numerous appendages, disposed i
like the bristles of a:brush, or else piled on each
other like the leaves of a book, thus presenting in
the aggregate a very extensive surface for exposure
to the surrounding element. These Organs are en-
closed in two large chambers, situated on the sides of
the thorax, into which ‘the water is freely admitted
by a wide aperture, situated between the bases of the
legs and the margin of the shell, and expelled
thro:tl]gh another onifice, placed at the side of the E
mouth. In order to insure the renewal of th&
respu-ed. water, g valve of beautiful constrwction is

placed in the vicinity of the latter opening, and
attached to thg roo: of the second pair of foot-jaws.

The construction of this valve is precisely that of the
Archimedean screw, or of the propelling lamina of a
screw-steamer, 50 that by its every movement it - 1

P 4
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drives a powerful current through the opening in
which it 1s situated. In other crustaceans, such as
the Mantis Crabs, the gills have the form of bunches
of feathers, and instead of beMg enclosed within the
thorax, float Ireely from the false feet situated
beneath the tail. many of the lower forms, the
breathing organs consist of little bladders, fixed to
the bases of the legs, while in others, the limbs
themselves are so thin and delicate that they seem to
afford a sufficient respiratory surface.

There are, however, some families of Crustaceans
which live upon dry land, and thus respire the
atmospheric air, and these would seem to form an
exception to what has been said relative to the
difference of structure in the respiratory apparatus of
dquatic and terrestrial-animals, for instead of being
furnished with trachew, like the insects, they breathe
air by means of gills: these, however, are always
disposed in such a manner as to be kept in the moist

state required for the exercise of their function. In

these terrestrial species, therefore, which breathe by
means of wet gills, there exists at the bottom of the
respiratory cavity a sort of trough, which serves as a
reservoir for water sufficient to kee their *byanchie
moist, or else the respiratory cavity is lined with a
spongy membrane, which seems to answer the same
gurposc. Qthers, again, as the wood-lice (Oniscus),
reathe a damp atmosphere, by means of foliaceous
appendages, situated under the abdomen.

The crustaceans are all oviparous. The female,
after having laid her eggs, generally carries them
about attached to the under part of her body, or
sometimes inclosed in a sort of pouch formed of
appendages variously modified. Sometimes the young
undergo.a very remarkable metamgrphosis, and n®t
only complete]y change their form during the earlier
periods of their existence, but in the progress of their
growth acquire additional limbs.

All the senses of the higher animals are possessed
by the Crustacea in considerable perfectiong. The

K
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organs of vision are present in all at some period of
their existence, and in the majority of species are of
a very complex structure. 'We_ﬁnd in some both
simple and compound®eyes, similar in principle to
those of insects; both of these forms occur in the
king-crab (Limulus), and there are eyes of an in-
termediate character, such as that of the water-flea
(Daphnia), where several clustered lenses and eye-
cells are covered by a single smooth and transparent
cornea. But in the higher forms of crustacea, the
true compound or faceted eye onmly, is met with.
The facets are not always six-sided, as in insects, but
are sometimes square, as in the cray-fish (Astacus
fluviatilis). Sometimes the eyes are immoveable; but
in many species they are placed at the end of jointed
foot-stalks, of various length, capable of being pointed
in different directions; and we often find, in con-
nection with these stalked eyes, a furrow, in which
they can be laid flat, and thus protected from injury.

The organ of hearing is a cavity closed by a delicate.

membrane, situated at the base of the second pair of
antenn, in the lobster and similar forms. In the
crabs this is replaced by a small, moveable, shelly
disk, giesced with a hole, over which an elastic
membrane is streteched. A cavity filled with fluid in
each case conveys the vibrations of sound to the
PrOpEr nerves, v
here can be little aoubt that the higher Crustacea
are guided to their food by a sense analogous to that
of smell; but where its seat is placed, zoologists
have not determined ; the probability is, that it may
be connected with the first pair of antenn@.  Similar
observations may be applied to the perceptions of
taste; the sense doubtless exists, and its organ is
ed to be the delicate membrane that lines the
mouth and the throat. ' It is commoply considered
that the sensations of touch can be but very feebly,
if at all, conveyed through the hard, calecareous
crust with (which these animals are clothed; and
that this sense can hardly exist, except in those parts

!
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which remain soft and undefended by the ecrust.
But we have seen a swimming-crab (Matuta) hold its
prey in one claw, while with the other it picked off
morsel by morsel of the flesh} and conveyed it to its
mouth in a manner which sufficiently evidenced the
sensation of touch in thesé organs; and we have
watched a beautiful West Indian erab -(Goniopsis
ruricola) feeding itself in the same manner, picking
up, now with one claw, now with another, minute
atoms of food from the surface of the mud over
which it marched, with a rapidity and a precision
which seemed to indicate that a very delicate $ense
of touch resided in those shelly claws.—Mn. GossE.

The periodical casting of the shell, or moulting,
is a very remarkable feature in the economy of these
creatures. Frequently, during their lives their hard
and shelly covering is cast oft in one unbroken piece,
so as to present an exact counterpart of the perfect
animal. © Every part of the integument is thus
renewed, nothing 1s wanting in the  cast-off' skin, the
antenne, the jaws, the eyes, ave all there, every hair
is 1'e]1;res'ented by the case which enclosed it. Even
the shelly plates from which the muscles originate,
the tendons by which they are attached to'the sheil,
the internal skin of the stomach, and the teeth which
are hidden there, ave found connected with the re-
Jected shell ! .

The pressure of the old” shell being removed, the
animal suddenly increases in bulk, the newskin, as
yet soft and flexible, allowing at first of great expan-
sion; but it rapidly hardens, a stock of shelly matter
having been for some timg accumulating in its
stomach, in the form of two hard balls, commonly
called crabs-eyes. This substance is supposed to be
taken up and distributed to the surface, so that when
the new crust has again acquired consistence, these
concretions are no longer found. * The whole process
occupies from one to three days. The supposition
that the moulting in these animals takes place every
year, must probably be restricted to the period of
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their growth beyond which the change of shell would

seem to be unnecessary. A specimen of the common

crab has been taken, the shel{ of which was covered _
»

FiG. 147.—CRAL COVELED WITH OTSTELS,

with oysters of six 7curs' growth, besides Aectinize and
other parasites. The crab was full-grovn and in
perfect health, and it is clear that it could not have
cast its shell for six years previously.

The external forms and structure of the limbs of
crustaceans are infinitely diversified ; but as they are
all constructed in accordance with the same plan, we
will select the lobster for special desgription, as illus-
trative of the entire group.

On examining a’ lobster with a little attention, it
will be seen that its head is furnished with four
antenne, a circumstance which is distinctive of the
class. Its eyes are compound, like those of an insect,
and are supported ypon a pair of moveable pedicles.
There are five pairs of jointed limbs placed on each
side of the, mouth, which are evidently adapted to
assist in seizing and conveying into the mouth the
substances used as food.
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Thesé singular organs, although entitled to be
considered as jaws, so far as their nse would indicate,
are no less obviously merely modifications of jointed

- feet; they are, therefore, termed “ foot-jaws.”

Fic, 165, —coxarox LonsTER.

The pair of legs which comes next are developed
to a size far surpassing that of the other limbs, and
are endowed with proportionate strength. TBach of
these robust extremities is terminated by a pair of
strong pincers (ckelee); but the two differ in their
structure, and are appropriated to different uses.
That of one side of the body has the opposed edges
of its terminal forceps provided with large, blunt
tubercles, while the opposite clgéw is armed with
sharp teeth. One claw, in fact, is used as an unch_or,
by which the lobster holds fast by some submarine
fixed object, and thus prevents ‘itself from being
tossed about in an agitated sea; the other is a cutting
instrument for tearing and dividing prey.
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To the Chelee succeed four pairs of slender legs,
scarcely at all serviceable for locomotion, but the
two anterior being terminated by feeble forceps,
are auxiliary instruments of prehension.

The arficulated appendages situated beneath the
tail are so rudimentary, that they are no longer re-
cognizable ,as instruments of progression,-and it is at
once evident, when we examine the manner in which
these creatures use their-tails in swimming, that any
large limbs in this position would materially impede
the movements of animals presenting such a con-
struction. The false feet, as these organs are called,
are merely available as a means of fixing the eggs
which the female lobster attaches to them.

The tail is the great agent of locomotion, and for
this purpose it is terminated by a fin formed of broad
plates, so arranged, that while they will close to-
gether during the extension of the tail, and thus
present the least possible surface to the water, they
are brought out to their full expansion by its down
stroke ; and such is the impulse thus given, that a
lobster will dart backwards to a distance of twenty
or thirty feet by one sweep of this remarkable loco-
motive msérument.

The Crustacea are divided into several important
sections, each of which will require separate notice.

The first great division of t(}nis extensive class has
received the name of “ -

Decapoda® (fen legs), from the circumstance that
their locomotive limbs are always fen in number.
The Decapods are divided into three*groups, known
by the somewhat unpronounceable names of Macroura,
Brachyura, and Anomotra; when translated into
English, however, these formidable looking words
simply mean Big-tails Little-tails, and Queer-tails,

The division Macrourat (big-tails), includes the
Lobsters, Cray-fishes, Shrimps, and Prawns.

* 3éxa, deca, fen ; mdus, woBbs, pous, podos, a foot.
T panpds, macrog, long ; ovpd, oura, a tail,
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The Sea Cray Fishes (Palinurus) have their anfenn® very large,
and studded with sharp spines; their shell is likewise rough, covered
with prickles, and armed in front with strong gpiny protuberances.
They seldom frequent any but rocky or stony places, live there on
fish and divers marine animals, and attiin, after some years, to the
length of a foot, measured from the head to the extremity of the tail.
In some places, little favournble to fishing, théke crustaccans, being
less exposed and more franquil, may live a very long time, and ac-
quire o large gize; some have been obtained nearly three feet long.
They are caught in wicker baskets, baited avith flesh, “much in the
same way s lobsters.

The Lobsters (Astagus) are distinguished by having their front

irs of slender feet terminated by & kind of' forceps or two-ﬁnfemd

and, These well-known animals are sbundant throughout the
European seas, in the Mediterranean, and upon the castern coast of
North America.

The River Cray Fish (dstacus jluviafilis), common throughout
Europe in every elear brook, is ecasily caught by means of o net
attached to an iron ring, in the middle of which a piece of meat is
fixed ; the iron circle is dttached to a long stick by means of three
stringe. It is put into the water at dusk, the time at which the
cray-fishes quit their holes, and before long they are sure to find the
meat, which they rush at with great avidity. The net is then sud-
denly raised, and several are caught at once.  Semetimes the plan is
modified by placing the meat in the centre of a faggot of thorns, the
cray-fishes in endéavouring to get at it become entangled among
the branches, and when the faggot is drawn out a dozen or two may
be taken at o single haul, :

The Prawns (Palamon) are marind crustacea, which, in the
summer-time, frequent the mouthseof rivers; they are fished for
by means of o net in the form of a sack attached to the end
of a pole, or with large nets with closo meshes, whicls are thrown
to a distance into the sea, and bring them to the shore in great
multitudes. )

Mr. Warrington has published many interesting observations on
the natural history of the Prawn. When the period oarives ab
which the prawn 1s about to throw ofi®its old covering, it ceases to
feed, and seeks about from spot to spot in o restless and fidgety
manner, until it has fixed on a locality suited to its purpose. The
third, fourth, and fifth pair of legs aro then strgtehed out wide apart,
and the feet hooked so as to hold firmly upon the surrounding sub-
stances, in such a way thiat the body may be poised and capable of
moving freely in all directions. The prawn then slowly sways itself
from side to side and to and fro With strong muscular efiorls,
apparently for the pm‘})ose of loosening the whole surfave of its body
from the carapace ; and when every precaution hos been taken for the
withdrawa? of its body from the 0o limited hgbiliments, « fissure is
observed to take place between the carapace and the abdomen, of the
upper and back part, and the antennwe, legs, feet, and all their
appendages are slowly and carefully drawrl backwands out from the
dorsal shield until the eyes are ;‘nite clear of the b(xiy-_slwll or
carapace. The prawn, thus half released, then mukes a‘sudden
backward spring or jerk, and the whole of the exuvium 15 left
behind, gencrally adbering by the cases of the six foet to the surface
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selected a8 o support. At the moment the prawn has been thus
liberated from its old emvelope, it rolls on the surfuce of the
ground perfectly helpless, for it is so soft that it dges not possess
the power of supporting its own weight crect upon its feet, while the
beantifully delicate antennad float from its head like gossamer thrends
in the water. 1In a short time, however, it plunges or springs from
place to place, stretelies its webbed tail, and the large paddles of its -
swimming apparatus, and soon fefreats into some dark and sheltered
corner until 1ts new shell is sufficiently hardened to allow of its
venturing fofth, When-the newly-coated shrimp firit mulkes its exit
from its hiding-place its appearance is doubly beautiful ; and the
deportment of liftle creature is altogether =0 bold and wvein-
glorious, as though proud of its new vestife, that it cannot but
oomnmnsd the nxzmo'i:ntwn it efe'hncxs 1o eeek. % .

The Shrimp nigon).  The common Bhrimp (Crangon vulgaris
does not exceed two inclies in length, and is of al;)ﬁlc gn-.?'&m gmurz
colour dotted with %:r‘v During life the body is semi-transparent,
and o much resembles seo-water that the animal is distinguished
with difficulty. [ts ordinary motion consists of leaps. It is abun-
dant in sandy places on the coast, and befides furnishing nutriment
to great numbers of fishes, aquatic binls, &e., it is in great request
for the table. Shrimp-cateling, or Shrimping as it i3 termed, affords
constant employment on the flat sandy parts of our coast to boys
and women, who wade up to their knees pushing a sort of dredge-not
at the end of a long pole before them, but a more wholesale way of
collecting them is by means of sweep-nets, dragged over the fishing-
ground by men in boats, ;

Brachyura,® or Crabs. These creatures are formed
for progression on land, or at least for creeping on -
the bottom of the sea. The tail, the great instru-
ment of locomotion in the lobster, is in the crabs
reduced to a rudiment, and the fin at its extremity
entirely obliterated. The chelee still continue to be
the most powerfully developed of the limbs, while
the legs, now become the principal locomotive agents,
are either terminated by simple points, as in those
species which are most terrestrial in their habits, or
else, as in the swimming crabs, the posterior pair be-
come expanded into flattened oars, useful in natation.

The_ habits of crabs are Very various; some are
exclusively aquatic; and remain on the sands or
rocks at great depths in the sea; others' inhabit
excavations formed in the soft coral reefs or bars on
certain coasts; some spend their days altogether on
a shore, living in burrows or dens formed 1 g moist

* Bpaxis, brachys, short ; obpa, oura,  fail,

o
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or boggy soil; others resort to the rocky flats or
beaches to bask in the sun, where only an occasional
wave dashes over them, and seek refuge in the sca

" when alarmed ; while some species are completelliy
8

terrestrial, inhabiting holes ull)on the highest hi
and monntains of the West Indies.

The Spider Crabs (Oxyrynchus)® have thgir shells of a triangular
shape, narrowed in front into a point which almost resembles o beak.
The legs are long and very slender, this necessarily leads to slowness
of motion ; bt they are well fitted to’a residence amongst rocks and
stones covered with seaweed, among which they stride with little
difficalty, In the winter they become almost, if not altogether,
torpid, concealing themselves at this season either in deep crevices
of rocks or imbedded in the soil. These long-legged crabs are fre-
Tlently covered with seaweeds, sponges, and other marine pro-

uetions, which #o completely change their appearance, that they are
no longer rnizable. sMr, Gosse observed at Ilfracombe the
exuviation of a large Spider Crab which had retired into a crevice.
When securing it he felt the body fall away from the carapace, and
on looking at the crab, found the new carapace perfectly formed and
enloured beneath it. The limbs and the under parts still remained
invested with their old shell. In a ghort time the hind legs were
freed, and then the animal extricated the front pair, mgﬁir;? first at
one and then at the other as if drawing off o pair of s. The
parts had a jelly-like softness, and scemed to be compressed as they
were liberated by the fluids being forced back so as to distend the
freed portion of thelimb. Mr. Gosse did not observe any struggling—
it seemed a very simple and easy matter. The new integuments
were' complete, though soft, before the old were tornoff’; and the
immediate cause of the separation of the crust appeared to be the
sudden growth of the animal within Torcing asunder the upper and
lower shells at the posterior margin.

The Swimming Crabs (Pinnipedes)t have the linder feet termi-
nated by o flat joint resembling a fin. »They live atn distance from
the shore, and swim out into the high sca.

The Shore Crabs (Cancer) are eminently adapted for walking.
The eight hinder legs only are employed for the purpose, and they

FiG, 159,—YOUNG OF CRAD.

* otds, oxys, sharp ; plwxos, Thyncos, a snout.
+ Pinna, a feather or leaflet ; pes, pedis, a fook.
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are terminated by strouiaand pointed claws. They walk with the
same facility forward or backward, on one side or the other, or in all
oblique directions ; they walso climb with great celerit{.

; T(l!ne Edible Crabs (Pagurus), well known at our fables, generally
frequent rocky coverts, and hide in the clefts of rocks, where they
are sheltered from the waves, and secured from the pursuit of their

enemies. When the waters rise, they approach the shore and seize®

on marine animals incapable ‘of resistance, or devour such as have
perished. It is principally during the night thaf they proceed to
plunder. A4 they do ‘not always regain the sea with sufficient
promptness, and they cannot swim, they are often exposed to be
stranded at the retreat of the tide. Under such circumstances, if
they do not find a hole to take refuge in, they contract their feet,

uat down in some corner, and thus await with’ patience the return
g?the water. Crab-fishing is usually conducted by two men, in o
boat provided with lines and creels, cruives, or eral-pots, as they are

Fi5. 160.—pInsr £TAGE OF &IORRCRAT.

variously called, made of a kind' of osier basket-work., These are
constructed upon the same princig]e as a wire mouse-trap, but the

aperture instead of being on the side is af the top. I'he bait, which
congists of stale fish, is fastened to the hottom, and fhe creel is then
sunk in a favourable situation, by stones of suicient weight placed
within it; a line is fastened to the ercel, to the upper end of which
a cork is attached. The beét can readily be seen by the crabs,
which entering, are caught like ruts in a trap: the difficulty of egress
being increased by the aperture being overliead.

Crabs undergo a remarkuble metamorphosis.  On leaving the

2, their larvw have' a very grotesque appearance. They are fur-
nished with « large, helmcbslmpm head, ending behind in o long
point, and provided in front with two monstrous sessile eyes, like
the windows of a lantern. | By means of o long, artisulated tail, the
little enzatures continually tamn head over heels.  Glaws are as yet
wanting, and the young erab has only four pairs of legs, armed with
long bristles, that push food towards the ciliated and ever-active
mouth, Immediately after casting its first skin, the body makes an

L
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approdch to its fature permanent form, the eyes become raised on
stallss, the claws and feet begin to make their appearance, but the
tail still remains like that of & lobster, and is unsed by the young
crab to swim about merrily in the water. It is not until the nest

F10, 101, —SE0OND STAGE OF SHORE-CRAR, °

monlt, when thelittle creature measures about one-eighth of an inel
in dinmeter, that the mature form is complcbelg developed. The
facility with which these crustaceans cast off their legs, and even
their heavy elaws, when they have b(eeq,wounded. is o most remark-
able feature in their cconomy. Without the least appearance of
pain, they continue to run about upon their remaining legs, and, won-
derful to relate, after some time a new limb grows ont of the old
stump, and takes the place of the original member. Wihen the old
claw is separated, a gcar forms, and remains until the animal casts
it shell. ~ After the shell is thus cast, o protuberance in the centro
of the scar suddenly enlarges, and under it may. be seen a small
claw, doubled on itself beneath the membrane of the stump. This
remains in a soft state until the crab again casts its shell, when the
new claw is set at liberty, straightened dut, and becomes Lard and
calearcous, like other parts of the body. . g

The Rider or Racer Crabs (Ocypoda),* found on the coasts of Syrin
and Barbary, run so quickly that a man onchorschack is said not to
be able to overtake them, “The West Indian species dig holes three
or four feet deep, immediately above high-water xllm'k. aad only
leave them after dusk. .

* dnis, okys, swift ; wdus, xobs, pous, podos, a foot.
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The Beckoning Crabs (Gelasimus)* have one of the clawd some-

times the right, sometimes the left, much larger than the other, and -

the pincers of the smaller forceps shaped like a spoon. These

Fig, 102, —TIIRD ETAGE OF ENORE CRAR.

creatures live in burrows, which they excavate upon the sea-ghore,
and close the entrance by means of their large claw, the dispropor-
tionate size of which is thus found to be a wonderful and beautiful
adaptation to their habits. Their burrowsare eylindrical, and carried
obliquely into the ground to a very-considerable depth. They are
met with in t numbers, placed close together, but are usually
inhabited each by @ single individual. From these crabs having
the habit of flourishing their large claw as if they were beckoning
to gsome one at & distance, they have received the name of “Calling
Crabs” (Cancer tocans). 'They pass the winter in their burrows,
without stirring abroad, angd onlyy visit the sea to lay their eggs.

The Cocon-nut Crab (Birgus) is said to climb the cocoa-nut

for the sake of procuring their fruit; but Mr. Darwin sa that
it merely lives upon those that Lave fallen uponthe ground. Its
front pair of legs is terminated by very strong and heavy pincers,
the last pair by fo which are narrow, and of a weaker structure.
After having selected a npt fit for its dinner, the crab begins its
operations by tearing off the husk, fibre by fibre, from that end where
the three holes are situated :, it then hammers upon one of them with
its heavy claws, until an openini is made, through which, by means
of its hinder pincers, it extracts the white, albuminous substance of
the nut, It inhabits deep burrows, where it accumulates sur-
prising quantities of picked cocoa-nut husks, on which it rests as on
a bed. Its habits are diurnal, but every nigit it is said to pay a
visit to the sen for the purpose of moisténing its branchie. It is
very good to ent, and the fat accumulated under the tail of the
larger ones sometimes yields a quart of oil.

Dr. Gardner, in his  Travels in Brazil,” says that while he was
near Rio San Francisco, he amused himeelf with watching the
operations of a small“species belonging to the genus Gelasimus, that
was either making or enlarging its burrow in the sand. About once
in every two minutes it came up to the surface with a quantity of
gand enclosed in its left claw, which, by a sudden jerk, it ejected to
a distatice of about six inches, always taking care to vary the direc-

* yeadw, gelao, to laugh at or ridicule.
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tion in whicl it was thrown, so as to prevent its accumulation in
one place.,

Another species, which inhabits India, is thus noticed oy Bishop
Heber in his journal: * All the grass through the Tseccan generally
swarms with & small land crab, which burrows in the grouud, and
runs with considerable swiftness, even when encumbered with a
bundle of food as big as itself; this food is grase, or the green stalks
of rice, and it is amusing to see the crabs, sitting, as it were, npright,
cut their hay with their sharp [;Encers. and then waldling off with
their sheaf to their holes as quickly as their gidelong page will carry
them. They have been found on the table-lands, at an elevation of
nearly 4000 feet; but it is believed that they do not perform an
mmn&l pilgrimage to the sea, for the purpose of depositing their
€,

Most probably they prefer fresh water.

The Land Crabs ((ecarcinus)® inhabit the West Indies and other
warm countries. These crabs, instead of frequenting the sea, as most
crugtaceans do, are essentinlly terrestrial, and they gometimes live
at n considerable distance from the shore. &hey nevertheless
avoid extremely dry situations, and aro ordinarily found in marshy
districts, They ail dig deep holes. They are commonly seen at
night, or just after abundant-raing, when they sally forth n erowds
from their subterranean habitafions in pursuit'of food ; some species
live ptincipally on vegetables, but others seek animal food with
avidity ; great numbers are found in cemeferies. One of the most
curious points in the his of these animals is that they make an
annual journey to the sea-shore, In the raimy season they abandon
their holes; they nssemble in almost numberless troops ; and, guided
by an instinet which is incomprehensible to us, take a direct live
towards the sea, although they are often very distant from it. They
travel eliefly by night, and nothing but large rivers can arrest or
turn them from their route; they march over liouses, seale rocks, and
often destroy whole plantations, cutting and devouring the young
plants as they poss along. Having reached the sea, these armies of
crabs plunge in and bathe seyeral timesgand then retire to the plains
or neighbouring woods. Some time afterwards the females go
again to the sea, and there deposit their eggzs; then they resume
thieir mareh and return to their ordinary abode; but are so thin and
fecble that they can seareely drag themselves along.

Some of these crabs take up their abode in the-vicinity of sugar-
cane fields, and are very injurious to the planters; some of the
species being particularly fond of the cane, the juice of which th:i
suck, and chiely subsist on. They are of conrse narrowly watche
and no opportunity of catching them is lost sight of; but such is the
wonderful fucility they have in running, or mther dorting, in any
direction, or with any part of their bodies foremost, that they are
almost always enabled to elude capture. It is seldom, moreover, that
uxg go far from their burrows in the daytimepand their vigilance is
such that they regain them in a moment, and disappear securely 45
soon ns o man or dog comes near enough te be scen.

If we now pass to the consideration of the

o
* o7, go, the earth ; raprlvos, carcinos, a eral.
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Queer-tailed Decapods ( Anomoura), we find that the
limbs above enumerated, although existing in pre-
cisely similar situations as in the lobster, are so far
modified in their construction and relative propor-
tions, as to become suited to a mode of life wits,ely
different from that led.by the members of the last
division, ¢

The Anomoura,* as their name imports, have limbs
of very anomalous conformation. Instead of being
cased m a hard coat of mail, the hinder part of the

T, 103.SOLDIER CRAB, OCCUPYING AN Eyiry SUELL,

body is soft and leathery, possessiii only a fey
detached shelly pieces, c)omgamble, git isytme,fet;
those found in the lobster, but strangely altered in
structnre. 3

These animals, ysually known by the name of

Soldier Crabs, or Hermit Crabs, frequent Jevel
and sandy shores; and from {hejr defenceless con-
dition are obliged to resort to artificial protection.
This they do by selecting an empty shell, generally

#vopos, ADOMOS, lawless ; odpa, oura, a lail.

~
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that of a whelk, of proportionate size, into which

- they insinuate their tail, and retreating within the
% recesses of their adopted abode, obtain a secure
» retreat, which they drag after them wherever they
o, until by growing larger, they are compelled to

" leave it, in search of a more capacious lodging. The
wonderful adaptation of all the limbs to a residence
in such a dwelling, cannot fail to strike the most
incurious observer. The chelz, or large claws, differ -
remarkably in size, so that when the Hermit @rab
retires into its concealment, the smaller one may be
entirely withdrawn, while the larger closes “and
: ards the entrance. The two succeeding pairs of
egs, unlike those of the lobster, are of great size
and strength; and instead of being terminated by
pincers, end in strong pointed levers, whereby the
animal can not only crawl, but drag after it its heavy

F10, 164,~SOLDIXE CRAD REMOVED FROM ITH$ SHILL.

~-

., habitation. Dehind these locontotive legs are two
feeble pairs, barely strong enough to enable the
Soldier Crab to shift its position in the“shell it has

v + chosen, and the filse feet attached to the abdomen



‘in this conformation, and serve to hold the })rey
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are still more rudimentary. But the most singularly
altered portion is the fin at the end of the tail, which
here becomes transformed into a kind of holding
apparatus, by whiclr the creature retains a firm
grasp upon the ipterior of its residence.

8 SECOND ORDER OF CRUSTACEANS.

STOMAPODA.®

The Stomapoda (Mouth-footed Crustaceans) are so
called, because their feet are collected in the imme-
diate vicinity of the mouth. In this order the prin-
cipal organ of locomotion is the tail, which broadly
spread, and armed with a beautiful expansion at its
extremity, carries beneath it the false feet, here
developed into five pairs of broad leaf-like organs,
which constitute the instruments of respiration. The
integuments of the Stomapodes are thin and almost
membranous. o

The Mantis Shrimp (Squille mantis) is remarkable
on account of the strange resemblance between its
fore-legs and those of the insect Mantis, described in
a preceding chapter. Its carapace.covers only the
anterior half of the thorax; the hinder portion
being formed of rings like those of the abdomen.
It is provided with enormous claws, terminating in a
sharp hook; the last joint furnished with six sharp
projecting spines,’and the preceding joint with three,
am['-so hollowed asto render this claw a most efficient
mstrument of prehension. The other foot-jaws, and
the three anterior pairs of thoracic members, share

against the mouth. - The three posterior pairt of egs,
which are. attached to the annulated portion of the
thorax, are furnished with a brush instead of a hook
at their extremities, and more resemble the abdominal

* oropa, stoma, the mouth ; wdus, Tous, a fool.
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swimming-legs. The tail is expanded into a broad
fin. By the nature of its conformation we see that
this animal is adapted both for seizing and holding

FiG, 163, —uAsTis sy,
»

its prey, as well as for swimming, but not.at all for
walking. .

Dr. Lakis hias published the following obsorv:ﬁous on the hubits
of a specimen that he kept alive in a hasin of sea-water for two
days:—* It sported about, and exhibited a boldness rather unex-
peeted.  When alarmed it sprang backwards with great velocity,
after which it placed ifself in a menacing attitude, The prominent

- uppearance of the eyes, their brillinney und gitentive watching, the
feeling power of the long autenns, evineed quick apprehiension and
instinct. I brought a silver spoon near them, which was struck out
of my hand, with a suddenness and force comparable {o that of an
olectrio shock. This blow was inflicted by the large arms, which
were closed and projected in an instant with the quickness of light-
ning. An apparent anxiety to keep the head and olaws in fromt,
made me easpect that the animal lodges its hinder parts in holes or
recesses, from which it cun strike at its prey, or other passing objects,

The Opossum Shrimps (Mysis) have their branchie
sometimes attached to the abdominal legs, sometimes
to the thoracic legs, but they are mnever enclosed
within the carapace. These animals have received

L



218 AMPHIPODA.

the name of Opossum Shrimps from the curious
souch, formed of plates attached to the abdominal
egs, in which the female protects both her eggs
and young until the-latter have attained consider-
able development. '

The Opossum Shrimps abound in the northern
seas. The Arctic Ocean
teems with myriads,
forming, not troops, but
vast clouds, spreading
over square leagues of
water, and affording suffi-
cient and most nutritive
food for the whale, and
for the prodigious shoals
: of salmon that visit the

Fre, lGﬁ.——uI(—t:sl:u SHRINF, shores of Boothia (lul'illg

« July and Angust, and

upon which the inhabitants of that dreary region

depend in a great measure for their supply of winter

provisions. During summer the Opossum Shrimps

absolutely erowd the mouths of the rivers, and there
their destroyers revel in a continual feast.

THIRD Onng;n 0F CRUSTACEANS,
AMPHIPODA.*

In the succeeding Crustaceans the eyes are sessile,
that is, not supported on jointed stems, and conse-
quently motionless. The legs appended to the difte-
rent segments vary much i their structure. The
Amplu{w«ls have their limbs arranged in two groups
opposed to eack other. Their body is frenerally
compressed and curved towards the breast; they
swim and leap with facility, but always lying on one
side. .Some of them inhabit fresh water, but by far
the greater humber are marine,

* angn, wnphi, of tico sorts ; wovs, pous, « fool.
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The importance of these Crustaceans in the
economy of Nature is very great—making up for
the smallness of their size '{;y the immense numbers
in which they exist, and the ubiquity of their pre-
sence. They are ready at the first, moment to seize
upon the dead matter that eonstitutes their ordinary
food, and thus to act their part as scavengers of the
ocean without the least delay, Whilst in their turn
they farnish an abundance aof excellent nourishment
to fishes and other aquatic animals, o this order
belong—

The Sand-hoppers* (Gammarus). These animals may be seen in
abundance by the seaside in summer-time, where they carry on o
continual warfare against the annclidans of all sorts, found on the
shore. Nothing is more curious than to see them, when the tide is
coming in, congregated in myriads, beating the sand in all direetions
in scarch of their victims. No svoner do they meet with one of their
fuvourite worms, than they attack it, and although it may be ten
times their own size, soon Kill and devour it. ‘They never ieave off
this work of butchery till they have fairly gone over all the mud
upon the shore. 'T'hey are equally ready to attack mollusca, fishes,
or even humap bodies east up upon the beach. In their turn, they
supply an abimdant stock of food to multitudes of shore-birds and
fishes. 2 X

Dr, Sutherland relates that in Davis Steaits he has seen an entire
seal reduced to a perfect skeleton n less than two days, by Gam-

marus arlicus,

It is a species of Sand-hop{)er-('l‘ﬂlitrua‘- that is afluded to by

" Archdeacon Puley, 05 exemplifying ¢he abundance of happiness
bestowed on the lower animals.
“Walking by the seaside in o
calm evening upon a sandy
shore, with an ebbing tide, T
bave frequently remarked the
appearnee of & dark cloud, or
rather very thick mist, hanging
over the edge of the *water, to
the height, perhaps, of half a
yard, and of the breadth of two
or three yards, stretching alon
the coast as far as the eye coul
reach, and glways retining with
the water. When this eloud
came to be examined, it proved p 167 rarienes— T SAND-HOPPEE.
to be nothing else than =0 much ° ¢ v

ce filled with young shrimps, in the act of hounding into the air
from the shallow margin of the water, or from the wet sand. - If any
motion of & mute animal could express delight, it wis this; if they

* xdupaoos, kammares, a kind of crab or .]crimp:
.
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could have made signs of their happiness, they eould not have done
it more intelligibly.”

In order to leap, they bend the appendages to their tail wnder
their body, and then forcibly straighten them as though they were
let ge by a spring, exactlydike the Padurm or Spring-tails nmong
insects

[

o

Fourra OrDER OF CRUSTACEA.
Lzwopivopaf (Neck:footed Crustaceans).

The body of these creatures is generally slender
and elongated, and composed of eight or nine seg-

Fi1o, 163, —CAPRELLA,

ments. The four front legs, which are always the
largest, are attached to the neck, and are terminated
by a prehensile hook.e The hinder legs are shorter,
and their armature more feeble. The females carry
their eggs between the second and third segments of
the body, in a little pouch formed of scaly pieces.
The species are all marine. Some of them live
amongst sea weeds, upon which they ecrawl, much
after the manner of the caterpillars called loopers.
They are, however, likewise ;ﬁle to swim, Others
are found to live parasitically upon whales, a cit-
cumstance which has obtained for them the name of
whale-lice. They have likewise been seen on the
mackerel.

a.;mtu.uds. laimos, the throat ; 3ls, dis, (.?;m; #6vi-wodds, pous-podos,
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Firrn ORDER OF CRUSTACEA.
Isoropa®* (Similar-legged Crustaceans)
L

Differ from the preceding’ in many important par-
ticulars. The two anterior feet are neverannexed to
the head, but are appended to a distinet segment,
and furnished with sunple Yointcd claws. In some
species which are terrestrial in their habits, two of
the antenna (the middle pair) are almost obliterated.
The females carry their eggs attached to the under
part of their body, either enclosed by scaly plates,
or lodged in a membranous Eouch. The young are
born in every respect resembling their parents, and
only change their skin as they increase their size.
The greater number live in the water, and those
which reside on the land, require a certain degree
of dampness to enable them to respire.

We select as examples of this order the redoubt-
able o

Boring Shrimps (Limnoria terebfans), so called from its habit of
boring into wood submerged beneath the surface
of the sea, Although this little creature is not
more than two lines in length, it is, from its habits
ond its rapid multiplieation, very destructive. It
pierces the planks of ships in every direction with
alarming rapidity, and in seaporls angl dorkyands
its ravages are \'eﬁv serious, When seized, it rolls |

T'he Chelwra tercbrans is another timber-destroyer,
equally redoubtable. Tt excavates the wood, not !
merely for the purpose of concealment, but witl the
object of employing itas food. It will freely uttach
itself %o & piece of wood placed with dt in o glass o e i
of water, so that its habits may be studied in con- :m ',u,;:m‘,},.,
finement. Timber which has been subjected to the
ravages of Chelura presents a somewhat® different appearance fiom
that which hias been attacked by Limnoria @rebrans. In the latter
we find deep, eylindrieal gmnvm. running decp into the interior,
while the excavations of Chelura are coniderably laxger and more
oblique in their direction, so that the surface of the timber thus un-
dermined by these animals is rapidly washed away by the'aetion of
the sen, and the excavations are exposed in the greater part of their

* Yoos, is0s, equal ; wdus, pous, a fool
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extent, the wood appearing ploughed up, so to gpeak, rather than
burrowed into, Upeon the whole, Chelura would scom to by o more
destructive creature than even Limnoria.

The Fresh-water Shrimp (Asellus) is met with abundantly in our
ponds and streams. It walls with diffieulty, but swims mpidly,
ying on its side. The eggs of the femalo are cmried in a bag
attached beneath the body. They are very voracious, and as they
eagerly devour all dead animal substances, are beneficial agents in
purifying the water,

Thé Wood Lice { Onisous) are terrestrial in their habits. They are
to be met with everywhere in dark and damp situations, such as
caverns, cellars, in holes in old walls, under stones or beams of wood,
window-sishes, and similar localities. They feed entirely upon
decayed animal and vegetable substances, and never leave their
retreat, except in rainy or damp weather,

ExToMOSTRACA.”
SixtH OrDER OF CRUSTACEA.
Braxcrroropat (Gill-footed Crustaceans).

Any one who has ever examined a phial of water
taken from any ditch, must have observed in it a
variety of tiny, but most indefatiguble, little crea-
tures, that move actively by short jerks, or dart to
and fro with a rapidity that the eye can scarcely
follow ; the jerking ones (Fig. 170, ) are species of
Daphnia ;. the more fleet, darting forms are of the
genus Cyelops (Fig. 170, 1 ); and another tribe, still
more varied in shape, that keep chiefly near the bot-
tom, and creep, nimbly, more than they swim, are the
Cyprides (Fig. 176, 2): all these, under a microscope,
are exceedingly beautiful. Some havé their bodies en-
closed between two delicate plates, united above the
back, and resembling a bivalve shell ; this shell is
nsually more or less transparent, und delicately
tesselated, or marked with an intricate network of
raised lines. The antennm are often curiously
branched, and appesdr to be used as oars. It is a ro-

* Evropos, entomos, an insect ; barpakoy, ostrakon, a shell—i. ¢..
inseets with sheils,

T Bpdvxea, branchia, gills ; =dus-wodds, pous-podos, a Joot—an called
becanse their feet perform the funetions of gil'l)s.
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markable character of all these pretty little “ water-
fleas” that they seem to have but a single eye,
which is generally of a bright crimson hue, spark-
}ingllike a little ruby, and set in the front of the
1ead, °

Fie 170.—WATER-FLEAS: 1. Cyclops commaunis ;2. Cypriz unifasciata; 3. Daphnia
pulen,

Some of these Entomostraca, as they are called

(that is, insects with shells), inhabit the sea, and may

be met with in abundance in clear pools worn in the

. o
Fra, 171, - sasrse gxrovostraca (Cythere albo-maculata and Cyclops chelifer).

rocks, sporting about amongst the confervie and
corallines that often so fancifully fringe their edges -
and decorate their sides, forming a miniature sub-
aqueous forest, for myriads of living creatures to
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extent, the wood appearing ploughed up, so to speak, rather than
burrowed into. Upon the whole, Chelura would scem to be' a more
destructive creature than even Limnoria.

The Fresh-water Shrimp [ Asellus) is met with abundantly in our
ponds and streams. It walks with diffieulty, but swims rapidly,
lying on its side. The eggs of the female are carried in o bag

-4

attached beneath the body. They are very voracious, and as they
eagerly devour al] dead animal dubstances, nre beneficial agents in
purifying the water,

"The Wood Tice ( Oniscas) are terrestrinl in their habits. They are
to be met with everywhere in dark and damp situntions, such as
caverns, cellars, in holes in old walls, under stones or beams of wood,
window-sushes, and similar localitics, They feed eutirely upon
decayed animal and vegetable substanees, and never leave their
retreat, except in rainy or damp weather,

ExToMosTRACA.®
SIxTH ORDER OF CRUSTACEA.
Braxcutorovat (Gillsfooted Crustaceans).

Any one who has ever examined a phial 6f water
taken from any ditch, must have observed in it a
variety of tiny, but most indefatigable, little crea-
tures, that move actively by short jerks, or dart to
and fro with a rapidity that the eye can scarcely
follow ; the jerking ones (Fig. 170, s) are species of
Daphnia ;. the more fleet, darting forms are of the
genus Cyclops (Fig. 170, 1 ); and another tribe, still
more varied in shape, that keep chiefly near the bot-
tom, and creep, nimbly, more than they swim, are the
Cypride'sagF ig. 176, 2) : all these, under a microscope,
are exceedingly beautiful. Some haveé their bodies en-
closed between two delicate plates, united above the
back, and resembling a bivalve shell ; this shell is
usually more or less transparent, and delicately
tesselated, or marked with an intricate network of
raised lines. The antenne are often curiously
branched, and appedr to be used as oars. It is a re-

* ¥rropos, entomos, an insect ; barpaxoy, ostrakon, a shell—i. e.,
insects with sheils,

1 Bpdvxea, branchin, gills ; wivs-wodds, pous-podos, a fool—en called
becanse their feet perform the funetions of gills,
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markable character of all these pretty little © water-
fleas™ that they seem to have but a single eye,
which is generally of a bright crimson hue, spark-

* ling like a little ruby, and sét in the front of the

head. A

Fie 170.—WATER-FLEAS: 1. Cyclops communis ;2, Cypris wnifasciata; 3. Daphaia
pules,

Some of these Entomostraca as they are called

(that is, insects with shells), inhabit the sea, and may

be met with in abundance in clear pools worn in the

T e e
= e

Fro. 171 - MARISE ExToMosTRACA (Cythere albo-maculata and Cyclops chelifer).

rocks, sporting about amongst the confervie and
corallines that often so fancifully fringe their edges
and decorate their sides, forming a miniature sub-
aqueous forest, for myriads of living creatures to
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disport themselves in. Two examples of these
marine forms are represented in the accompanying
figure (Fig. 171). \

The Branchiopod Entomostracans are divided into

two sections,—1lut, those with tufted feet (Lophy-
ropes)*; and 2ndly, those with laminated feet
(P‘l)x llopes).t L

The Tufted-feet Entomostracans (Lophyropes), are
distinguishable by the number of their feet, which
never exceed ten; their legs, moreover, are cylin-
drical, and never flattened out into leaf-like expan-
sions. To this division belong

The Cyelops (Cyelops), so called on account of their
having apparently but one eye.t

The Common Cyclops (Cyclaps Valgaris), (Fig.170, 1), remarkable for
the metamorphoses it undergoes, is common in fresh water. On each
side of the tail of the female is o pellucid oval sae, filled with eggs,
with which it is replenished eight or ten times in the course of three
months; and as the female begins to Iny at an early age, supposing
the avernge number of egzgs to be forty each time, the multitude of
which o sngle individunl may become the progenitor, during six
months, is enormous.  The young ot their birth have only four feet,
and their Lody is rounded and fail-less: in due time other limbs
appear, and after o few moults, the tail is developed. These little
creatures are capable of resisting cold in & remarkable manner.
They have heen repeatedly scen frozen up in ice, which, on melting,
was full of Tﬁ:m.ns active as ever. They will also endure being
dried, but not for many minutes. Jurine found that out of twelve
individuals dried for fifteen minutes, five only recovered on being
restored to the water; and that of twelve kept dry for twenty-five
minutes, all perished,  Yet, g3 in seasons of drought the ponds and
ditehes are dried, it is most probable that they will retain ife buried
in the mud as long as any moisture remains. The eggs, however,
aceording: to Strauss, do not perish, even should the parents, but
become hatched in the course of four or five dJays, when the ponds
nre replenished,  As these littlo crontures grow, they change their

zhells or lmn:}‘mmnt horny investment, like other crustaceans. The <

chiznge of shells is very compléte; not only the gencral investment of
the body is thrown off, but also the outer layer of the fine branchis:
and the [ninutest hnirs on the antenn. The size of the adult
Cyelops is about the one-sixteenth of an fnch. ‘

* Adgoupos, lophoures, bil furnished wwith fong hairs ; wdvs, pous, «
Joal.

1 #iaow, phyllon, a leaf: wdus, pous, a foot.

b xixhwy, cyclops, literally, «round-eyed ;* so called after the

lﬁ'cbl(;d giants, said to have but one eye in the middle of their fore-
ead,
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The Cythereas (Cythere), (Fig. 171, are marine ; they live among
the fuei gnd confervie found in little pools among the shingle on the
sea-shore, and the naturalist may specially find them in abundance
in those beantiful clear little round wells, holloved out of the mcks
which are within reach of flie renovating influence of the tide. In
such delightful pools, sheltered among the “umbrageous multitudes™
of stems and branches, and nestling in seeurify, weak and powerless
ns sieh pigmies seem to be, they are found as muperous and active
after the shores have been desolated by the power of a fierce tempest,
us when the waves have rolled gently and® calinly to'the shore with
their swectest murmurs,

The Cyprides (Cypris), (Fig. 170 2) have only six legs, and their
two antennm nre farnished with o tuft of hair apicce ; their body is
enclosed in an oval shell compredsed at the sides. These little
creatures swim with considerable rapidity, nlppzmzntly by means of
their antennge; they are likewise able to crawl with their little hooked
fect upon the surface of the submerged plants. The female lays her
oggs in masses upon the stems of vegetubles or on the mud, some-
times ns many us eighty at a birth, and, strange to sy, the females
hatehed from these eggs, although kept quite apart, are equally
prolific with the rest. : 3

The Daphniee (Daphniz), (Fig. 170, ) are likewise cnclosed in a

e» ghelly covering, and swim actively by means of their tulted antennze.

Their fecundity is prodigious: and the female will lay many suc-
cessive generations of eggs in the course of the summer, all of which
give birth to equally fertile females. It has been caleulated that the
pr. zeny ¢f a single individual may amount even during her lifetime
to four ‘b'illitms and o half*the aggregate of which would weigh
nearly Jght tons.

The second section of the Branchiopod Entomos-
tracans, that of e

The Phyllopeds ( Phyllopa), includés those gedera whose legs, at
least twenty in number, are composed of flattened and leaf-like laminze,
Their eyes are always two in number, and sometimes peduwnculated.

L

Fro, 152 <Famy suuMr,

To this section belong .
The Fairy Shrimps (Chirocephalus diaphaus), (Fig. 172), oceasion-
ally met with in ponde. These pretty creatures, which are as trans-

L3
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ront as glass, swim or mather glide through the water with their
g:::ﬁ dow?\wmdk. whilst the undnlating ]»lug of their numerous legs
causes currents that bring nufritive particles towards their mouth
in a continuous stream, A
i ';he Salt-water Shrimps (Artemia salina) are met with in the
splt-pans at Lymington, where they live in o brine sufficiently strong
to pickle a round of beuf.

T'HE SEVENTH ORDER OF CRUSTACEANS.
SWORD-TAILS (Xiphosuri).*

This order contains but.a single genus, namely

The King-Crabs (Limulus), a most extraordinary
race of creatures, commonly met with on the shores
of tropical climates, both
of the old and new world.
In these animals the tail
is consolidated into a single
piece, forming a long,
pointed, and extremely
hard espine furnished “'itfl
Jagged edges, and a point
so sharp, that in the hands
of savages, it forms a
weapon of most formid-
able character. The King-
Crab has mo distinet head,
but its body is covered
with a broad, thin shell,
somewhat resembling in its
shape the hoof of a horse—
hence they have obtained
the name of  Horse-foots”
from the inhabitants of the
coasts where they are found.
On turning over this sin-
gular ereature we find that
it possesses six pairs of well-formed feet, the thighs
or Lusal joints of which, armed with teeth and spines,

* tigos, xiphos, a sword ; oupd, oura, a tail,

-

Fig. 173, —xmxa-cran,
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serve the extraordinary purpose of jaws, being used
to masticate the food and force it into the mouth
which is situated between them. Behind these are
several other pairs of legs of very different structure ;
they are leaf-like and perform the office of gills,
each carrying on its outer edge a spries of thin
plates somewhat resembling the leayes of g book, and
thus affording a considerable respiratory surface. The
first pair of these gill-feet are very large, and overlap
all the others so as to protect and conceal them. The
King-Crabs frequently come ashore, traversing the
flat sandy beaches, and look like self-moving shields,
none of the limbs being visible. They endure with
difticulty the heat of the sun, and when stranded,
often bury themselves for shelter. Their food con-
sists of animal substances. Some are of very large
size, occasionally measuring upwards of two feet in
length. The savages of the Moluccas are in the
habit of employing the caudal spikes as heads for
their spears and points for their arrows. These
animals are so common on the coasts of the West
Indies and of the American Continent, south of New
York, that, being slow in their movements and easily
capsized by the waves, their dead bodies sometimes
cover the shore to such an extent that a person
might walk on them for ten miles without ever
touching the ground. The hogs are regularly dviven
to the beach to feed on them, and their bodies ave
carted into the country to be used as manure. In
China their eggs are used as an arficle of food.

Eicuta ORDER.
SUCKING-MOUTHED CRUSTACEANS (.Siplwnostomata).*

The Suctorial Crustaceans have the mouth adapted
for sucking the juices that they obtain from the
bodies of other animals’; they are, therefore, essentially

* gupwy, siphon, a sucking-pipe ; oréus, stows, a mouth.




I

228 SIPHONOSTOMATA.

parasitic. They are met with adherent to the skins
and eyes of fishes, or sometimes to their gills and
the interior of their mouths. Their forms are ex-
tremely variable, and all appear to undergo several
transformations in their progress from birth to ma-
turity ; this group embraces

Jons,* ing creatures, of swall size, with
\'e:{\‘rl )lt:m:yliucnnol:?:d t:grn e-];:l)?vi ed into segmcnt.:.m They mostly

Fie, 174 —~roxocos,

take up their abode under stones along the coast, or are found
crawling upon seaweed, or sometimes they hook themselves on to
fishes and other marine unimals,

The Fish Lice, among which may be mentioned the Caligus
Miilleri, found adhering to the gill-covers of the cod-fish, to which it
holds on by glaws that terminate its fore-limbs, while with its beal

it sucks the food :Fou which it lives. Al of these
' unimals are’ parasitic, and are found attached to
the gills or other parts of fishes by means of a
formidable apparatus of hooks and suckers: some
species sepm permanently fixed to their Victims,
but others are’able to Yelax their hold at will and
change their place, .

The Lerneans constitute a very extensive group,
rewirkuble for the aingulnri.t{ of their appearance.
When young they resemble the young of cyelops,
snd are then provided with o frontal eye and
natatory linhs, swimming with facility ; but having
und e o certain number of mouits, they cease
to lead an erratic life. The limbs now, no longer
needed, "become lost or waste away. The eye
geniteally disappears and the body assumes «
strange form, The female is at this time found
fixed f some fish or other aquatic animal by
lueans of curjous appendages resembling distorted
s . limbs or moveable claws, Asan example, we men-
¥ig, 175, - wenyeay, tonthe Lernaa mondlaris, which attaches itzelf to

* wukvds, pyenos, thick ; yév, gony, the knee,

-
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the eyc of the sprat, plunging its whole head into the ecats of that
organ, where it is retained by means of barbed projections. It is
Juminous in the dark, and the fishermen are accustomed to call the
unfortunate fishes thus infested lantern sprats,

v

NixTH ORDER OF CRUSTACBANS.
WHEEL-BEARERS (Rétifera).”

Our stagnant waters everywhere abound with in-
numerable tribes of microscopie animalcules, some of
which have been described in an early chapter. Re-
t.umin% to this spectacle, suppose we take from any
pool a leaf of duck-weed, with a few drops adhering
to it, and, placing this beneath our microscope, care-
fully inspect the little world exhibited within. The
crowds of Infusoria arerecognized at once, as they go
gliding past, or sporting in mazy dance, but ever and
anon there comes rushing among their swarms, like
a fierce tiger through a flock of sheep, some monster
of a different kind, having on its head what appear
to be great wheels, that spin scontinually round and
round, and, like the paddles of a steamboat, serve to
move it through the water. The animals in ques-
tion have been named Rotifera or “ Wheel-bearers.”
In their size they much exceed the humbler Infu-
soria, over which they tyrannize. Their length may
be roughly estimated at.abeut one-fiftieth to one-
hundredth of an inch—terrific giants when compared
with the small fry around them, although them-
selves scarcely perceptible by unassisted vision.

The distingnishing character from which these
minute but highly-organized beings have .derived
their name, is the remarkable appearance of their
so-called wheels. This exactly resembles the move-
ment of the crown-wheel of a widtch in swift rota-
tion, and the early microscopie observers supposed
such to be actually the kind of movement with which
the organs in question were endowed. though by
what kind of mechanism living wheels could really

t Rota, a wheel ; fero, I carry.
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spin round, and yet preserve their connexion with
the animal, they could not conceive. Better instru-
ments, however, and closer observation, have solved
the difficulty. Instead of being real revolutions of
" wheels, it is now clearly established that the ap-
parent rotations are merely an optical illusion,
similar to that by which, when the tide is rolling in

FiG. 176, —SKELRTON WHERL BEARER,

upon the beach, the waves appear to the'eye to move
rapidly forward, while, ds is well known, they merely
rise and fall in constant succession. The true ex-
planation of the ange mysterions phenomenon is as
follows :—Examined under high powers, the cilia
have the appearance of moving in waves, in the
production of which from a dozen to twenty cilia
are concerned, the highest point of each wave being
formed by a cilinm extended to its full length, while
the lowest point between every two waves is occu-
pied b{) one folded down upon itself, the intervening
slpo.ce peing filled by others in every intermediate
degree of extension. As the continuance of each
cilium in any one of these positions is of the shortest
possible duration, and each takes up in regular suc-
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cession the action of the adjoining one, that cilium
which,-by being completely folded up, formed the
lowest point between any two waves, in its turn, by
its complete extension forms the highest point of the
next wave, and thus, while the cilta are alternately
bending and unbendin themselves, the. waves appear
to travel onward, while the cilia, never change their
position.

The ciliary apparatus is "evidently under the con-
trol of the anima[ The whole fringe of cilia ma
be instantly set in motion, and as instantly stopped.
or their action regulated to any degree of rapidity.

A very slight examination of these minute crea-
tures with the microscope, will show that the cilinw
movement answers a double purpose. If the little
Rotifer attaches itself to some fixed object, by means
of its forcipated tail, as represented in the figure:
(Fig. 177), the cilia, by producing currents in the
water, all converging fowards the mouth, insure an
abundant supply of food, by hurrying down the
gaping throat whatever minate aliment may be

.
1, 2, Brackionus. Fia. 177 —ROTIFRRA, 3, Stephanoceros,
-

brought within range of the vortex tl}UB causcd_; ‘oi-,‘
on l:ﬁe other hand, if the animal disengages itself
from the substance to which it is held by 1ts 911]r10ns
anchor, the wheels acting upon the principie of
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paddle-wheels, carry it rapidly along with an equable
oliding movement. .

"~ Some of these little creatures are enclosed in a trans- |

parent shell, often variously armed with spines at one
or both extremities, but others are not so enclosed.
The eggs of the Rotifera form beautifal objects
for microseopic study. They are covered with a
transparent shell, through which the parts of the
embryo, as they develop themselves, gradually Le-
come distinetly apparent, until at length the cilia
are seen performing their mimic rotation, though as
yet the imprisoning shell has not been broken. At
last, by the action of these organs, which every
moment becomes more energetic, the transparent
membrane is ruptured, and the little creature bursts
\ forth, eager to enter
.y upon its new existence,
i) /fand already possessing
=—=the form of its parent.
The time from the ex-
clusion of the egg to the
hatching s commonly
about  twelve  hours.
Ehrenberg watched an in-
dividual through eighteen
successive days; 1t was
full grown when he first
observed it, and it did
not die of old age at last.
Such an individual he
found to be capable of
producing four eggs every
twenty-four hours, the
progeny derived from
which grow to matarity
and exclude their fertile
ova in the same period, a
single Rotifer thus pro-
: . ducing in ten days forty
egws, developed with the rapidity thus stated ; this

FiG. 175 —BEACIHIONUE,
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rate, raised to the tenth power, gives one million of
individuals derived from one parent, on the eleventh

_ day four millions, on the twelfth day sixteen mil-

lions, and so on. Weéll may our ponds and ditches
swarm with their multitudes, and countless creatures
dependent on such a supply, Tejoice at the abundance
of food thus supplied to them. .

But the Rotifera are not only thus numerous in
large collectionis of fresh watér; they are met with in
cart-ruts, in gutters, in rain-spouts, and in the de-
pressious and corners of leads on the roofs of houses.
The fact that the water in these situations is fre-s
quently dried up, does not at all prevent their pre-
sence. -The sand in such places sometimes contains
millions of them, dried to dust of a reddish brown
hue; and if a little of this dust be put into clear
water, they will jn a short time revive, and swim
about as actively as if they had never been dried.
One species, the Rotifer redivivus, has derived its
name from this circumstance. Specimens have been
kept in a dry state for four years, and then resus-
citated on being moistened. Irom this fact it be-
comes easy to explain how collections of water, how-
ever free from such inhabitants at first, become filled
to swarming with Infusory and Rotiferous forms of
life. When the once thickly-tenanted pool, says
Professor Owen, is dried wp, the inconceivably
minute ova, and equally imperceptible dried bodies
of these creatures, will be raised as dust by the first
puff of wind, and diffused through the atmosphere ;
there they may long remain sus{xmdc.»d, forming,
perhaps, their share of the particles which we see
flickering in the sunbeam, ready to fall into any
collection of water, beaten down by every summer
shower and, by virtue of their tefacityef vitality,
ready to start to life wherever .they may find the
requisite conditions for their existence.

t is almost impossible to conceive of the out-
buarst of fresh life caunsed b_\f the return of moisture
in tropical climates. Immediately prior to the
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setting in of the annual rains, the swamps, pools,
water-courses, and even the majestic rivers them-
gelves, are well near dried up. The surface of the
goil is parched into a‘layer of impalpable dust, and
the remnants of all the minute tribes of plants are
carried to angd fro by theslightest winds, amongst the
dusty partjcles to which they themselves largely
contribute. In them vitality is maintained under
the minimum of the cenditions essefitial to its con-
tinuance, and without the interposition of this phase
of their existence, these organisms would soon be-
come extinet. For upwards of two months the rains
continue to fall incessantly. The whole country is
flooded, and the rivers expand to the proportions of
inland seas.. But no sooner have the ramns and in-
undations subsided, than the mud-laden pools clear
down, the magic influences of light and heat are
permitted to operate, and in an inconceivably brief
period, the surface, the bottom, and the body of the
waters absolutely teem with the crowded masses of
animal and of vegefable life, amidst which the
wheel-animaleules revel dn all the luxury of abun-
dance, R

TexTH ORDER OF (CRUSTACEANS.
CrrripESIAY (Barnacles).

Every visitor to the sea-shore has doubtless ob-
served the rocks and stones, the.timbers of the
Jetties, or any objects that have been long immersed
in the sea, thickly encrusted with shels of remark-
able construction, usnally known by the name of
Barnacles ov Acornsshells, On placing a stone or
shell thus@ncrosted (taken fresh from the sea, so
that the animals may be in full life and vigour)
in a glass of clear sea-water, and watching them
attentively, the acorn-shells upon its surface will be
seen to open, and presently a beautiful feather-

* Cirrug, a lock of hair ; pes, a fool.
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like apparatus will be protruded, and again with-
drawn. + After a few seconds this movement will
be repeated, and again and again the feathery strue-
tures will be put forth,’and retracted with such grace,
regularity, and precision, that .
they present an appearance ex-
unisitely beautifui. These are
the arms or CYrri of the con-
tained animal? When fally
expanded, it will be seen that
their plumose and flexible stems
form a most wonderful pre-
hensile apparatus, admirably
adapted to entangle any nutri-
tious particles cor minute living
creatures that may happen to
be present in the circumseribed
space over which this singular
casting-net is thrown, and drag
them down into the vieinity of 4
the mouth, where, being seized.
by the jaws, they are crushed r.' e S
and appropriated as food. No ™ '™
sense but that of touch is required for thie success
of this singular mode of fishing, and the delicacy
with which the arms perceive the slightest contact
of foreign bodies, shows that they are eminently sen-
sitive. .
It is from these remarkably-constructed limbs or

Cirri that the Order derives ‘its riame. Although
in their adult state the Cirripedes are fixed and sta-
tionary, and enclosed in dense and strong shells, the
newly-hatched young present a very different shape,
and, strange to say, are furnished with limbs calen-
lated to enable them to swim freelyeabouty under.tll_e
appearance of Entomostracons Crnstaceans; and it is
onr_v' after undergoing several changes of fox-mt!lli{t
they lose their wandering habits. The young Cirri-
jedes, on emerging from the eggs, are very different
i structure from their parents, '[hey possess loco-




236 CIRRIPEDIA,

motive organs consisting of a large pair of limbs pro-
vided with a sucker and hooks, adapted for mooring
themselves at pleasure to any foreign object ; and
also of six pairs of swimming-legs, that act in con-
cert like oars. Besides these, they have a tail bent
under their body, consisting of two joints, and ter-
minated by four bristles, which constitutes an ad-
ditional apparatus of propulsion. Thus endowed,
they swim along in a series of bounds, the oars and

Fii. 130, —YOUNG OF BARNACLE,

'tiul giving, m measuved time, successive impulses.
.1hey have, lp(ﬂeove)‘, large lateral eyes, and the body
is covered with a sort of shell, such as we see in the
early state of certain Entomostracans (Cyeclops),
which they closely resemble. Believing little crea-
tures so constructed tobe the larvie off some Crusta-
ceans, they were kept by Mr. J. V. Thompson in a
glass vessel, covered to such a depth with sea-water,
that they could be examined at any time by means of
a common magnmfying-elass, and, to his great surprise,
in the course of a few days they threw off their larva
skins, and became firmly adherent to the bottom of
the vessel, changed into young Barnacles, such as
are usually seen in the spring-time intermixed with

™
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arown specimens on rocks and stones. In this stage
the valves of the shell and of the operculum were
visible, as well as the movements of the arms of the
contained animal, although these last were not yet
completely developed. The eyes, also, were still
perceptible, but these gradnally disappear with the
mereasing opacity of the shell; and the animal be-
comes blind for the remainder of its life. 1'hus, then,
a creature originally free, capable of swimming
about, and furnished with distinet organs of sioht,
becomes permanently and immoveably fixed, and its
optical apparatus obliterated.
The Cirripedes are divided into two families.

The Barnacles (Lepas), (Fig. 181) are always found attached to
some forcign substance by a long flexible peduncle, which pos-

- ¥Fra, 181 —manxacLes,

sesses grent power of contrnction. Each valve of theil‘cll is
usually comppsed of two triangular piecce, and iz closed at the
back by an elongated plate, so that the whole shell consists of ﬁye
pieces. They are very widely disseminated, and adhere to submarine
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bodies in considerable numbers, They are found, not only on float-

ing wood, the hulls of ships, bottles, and other articles floating about, i
but on shells, on turtles, whales, and even sea-snakes, Lavge logs of
timber are sometimes completely covered with them, compacted in -

close array, writhing and twisting about, like the serpents on Medusa's *
head, aud presenting a most remarkable spectacle.

The Acorn-shells (Balani), (Fig® 182, in their general structure
and habits resemble the Barnacles ; they have, however, no pedicle oy

Fi16. 182, —ACORN-SHELLS 0N THE SHELL OF A WIELK.

or foot-stalk, but are sessile—that is, are fixed immediately to the 5
substances upon which they attach themselves, or in which they are 2
more or less imbedded. T{o common species is often found in great
numbers, covering the shells of mussels and oysters, and may thus

be ensily procurcd for examinagion. Taking one of these as an
example of the group, we find them to consist of a shelly cone com- 3
posed of various pieces, accurately fitted together, and ecapable of
enlarging with the growth of the animal. A thin calcareous base
or closing plate, fixes the cond to the substance on which it rests,
whxl? its apex presents four picees, that form an operculum or valvu-
lar lid, o disposed as to shut up the aperture when “the animal
refires into its shell; but esily opened for the protrusion of the
cirri.  The Acorn-shells are widely spread; gronps of different
species are found covering racks, floating wood, shells of various
kinds, or «ven the backs of crabs and lobsters ; any objects, in short,
which will afford thiem a seeure resting-place,

MdrLuscA.

Widely different in”their appearance from the
- Articulata described in the last chapters are the
creatures that next present themselves. Instead of
possgssing an external skeleton, divided into numd¥ous
se ts and furnished with jointed limbs, = the
M%Ilusca are either entirely naked and defenceless,
or else have their bodies™ protected by shells, in
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which they frequently reside, and hence are generally
known by the name of “ Shell-fish.” Formerly the
animals which formed and inhabited these shells were
little known, and, consequently, little attended to.
The shells alone attracted the attention of the
student, and hence the study of this branch of natural
science received the name of Conchology,* and the
appellation is still in general use. At the present
day, however, the animals receive an equal s%‘are of
attention from the naturalist; and the arrangement
of their hard persistent coverings depends almost
entirely upon the structure of the animals which
formed them. '

Mollusks may be defined as soft and fieshy animals,
devoid of bones or any internal skeleton, and not
divided, like Insects and Worms, into rings or arficu-
lations. Their body is toveted with an irritable and
contractile skin, which is moistened by a viscid
liquor that exudes from it, and which is in very
many instances ample enough to form folds that
envelope the creature more or less completely as in
a mantle or cloak. In some cases this skin is
naked, and then the mantle is thick and viscous:
in the greater number, however, it is protected by a
hard covering, called a shell, beneath which the
mantle isthin and transparent. Their most essential
character, however, lies in their nervous systew,
which consists of a certain number of nervous centres
or ganglia, from which the nerves are given off to
difierent parts of the body. These ganglia are
principally concentrated around the entrance to the
- alimentary canal, and form a collar, or ring, that

surrounds the cesophagus, or tT)mat, and is connected
with other ganglia, disposed without symmetry among
the viscera, or in the neighbourhood.of the organs of
locomotion.  From this unsymmetrical condition of
the @lervous centres, the whole cldss has received the
name of Heterogangliata.f Many of the Mol¥isca

O
* kdvxm, conche, a shell ; Advyos, logos, a disconrse. :
t ercpos, lhieteros, dissimilar  ~dpyasoy, ganglion, a ganglion,
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are terrestrial, and breathe the air; but the greater
part live entirely in the water, from which they
derive their nutriment, and in which they breathe by
the aid of branchiw, or gill-like appendages. Those -
which are terrestrial are seen in our gardens, pastures.
and plantations; on the trunks and stems of trees,
and in moist and shady places; while multitudes of
the aquatic species are to be found in the seas both
of tropical and arctic regions, as well as in those
which environ our own islands. Others dwell in
lakes and ponds of fresh water, or live at the bottom
of rapid streams: some are amphibious. In short,
they may be said to be universally distributed
wherever circumstances permit of their existence.
The number of species already in museums pro-
bably reaches «8,000 or 10,000. There are cabinets
of marine shells, bivalvavand-univalve, which contain
from 5,000 or 6,000, and collections of land and
fluviatile shells which count as many as 2,000. The
total number of Mollusks, therefore, probably exceeds
15,000 species. The Mollusca can only be studied
properly in & living %tate; it is only then that they
develop their form and true appearance by nun-
folding their different organs, which in the dead
animal are always shrunk, retracted, collapsed, or
disfigured to such an extent that there is no possi-
bility of delineating them, insomuch, indeed, that the
same individual has ‘%higain and again been described
under various names, as belonging to different species.
When we call. to mind the incalenlable numbers
of these creatures that crawl on the bottom or swim
in the bosom of the ocean, and that everywhere
abound on dry land, ‘it is evident that their im-
portance In creation must be great, beyond human
speculation. They are the frequent victinms of the
indiscriminating and almost insatiable appetite of
fishes, and from the stomach of a cod or a flognder
your may procure many a shell, not otherwise: so
easily obtainable. They constitute the principal
food of innumerable birds and reptiles. They
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furnish materials valnable in th
them aré eaten by mankind.
Various are the forms, and widely different the
relative perfection “of the Mollusca as regards their
endowments and capabilities; some," as the Polyzoa,
fixed to the surface of foreign bodies, «entirely de-
prived of organs connected with the higher senses,
and unable to change their position, are content to
protrude at intervals their ciliated arms, and thus
entrap such passing prey as suits their appetite.
Others equally incapable of locomotion, but furnished
with arms of different construction (Brachiopoda),
catch their food by an equally curious mechanism.
The Tunicata enclosed in leather-like bags, firmly
rooted to the rocks, or aggregated into singular com-
pound masses, adorn the heach With their kaleidoscope
patterns, or float through the ocean at the mercy of
the waves. The Conchifera inhabit bivalve shells:

e arts, and many of

- while the Gasteropod orders, likewise defended in

most instances by a shelly covering, creep about by
means of a fleshy disk, and *thus being endowed
with a locomotive apparatus, exhibit senses of pro-
portionate perfection. The Pteropoda swim in
myriads through the sea, supported by two fleshy
fins; while the Cephalopoda, the most highly organized
of this large division of animated nature, furnished
with both eyes and ears, and azmed with formidable
means of destroying prey, become tyrants of the
deep, and graduglly conduct us to the ‘most exalted
type of animal existence. These different sections,
istinct classes, into which
the Mollusca have been divided by zoologists, may be
arranged in accordance with the following tabular
view :— Sl
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" CHAPTER XIV.

First Crass or MoOLLUSCA.

Poryzoa* % °
Trose who have amused themselves with collecting
seaweeds upon the shore, niay have often observed
their stems to be covered in patches with a delicate
film so thin as not to hide the form of the surface
on which it is spread, yet when closely examined
with a magnifying-glass,” discovered to consist of a
vast number of symmetrical cells, placed close to
each other, somewhat like those of a honeycomb,
Or the inquisitive collector may have found'a sub-
stance very similar to the above in its texture and
appearance, but floating loosely in the water, and
itself taking the form of a branched and leaf-like sea-
weed, ]presenting on both sides of its flattened expan-
sion the same honeycombh arrafigement of tiny cells.
Such are the Sea-Mats (Flustra) (Fig. 183). . If we

o~ \ e

-
FiG. 163, ~FLUSTRA Foniacks.

* ®woAds, polys, many ; 2@a, zoa, animals, so called because .thc.\'

are generally associated in considerable numbers.

M 2
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take a portion of one.of these very common pro-
duections, and bring it under a lens o hi%}x magnify-
ing power, its entire. surface is found to be made up
on both sides by an assemblage of cells of a somewhat
horny texture, the margins of which are beset with
spines arrangedgvith great regularity. Should the
specimen happen tp be alive, it be seen, on
placing it in a glass of sea-water, that every cell is
mhabited by a little hungry, active animal, polype-

Fio, 184 —crL1s OF yLUsTEA MAGNINIED.

like in its form, put -displaying a much more com-
plicated structure.  Around its’ mouth are set
numerous long tentacles; but these are not mere
smooth filaments, or petal-like appendages, like those

of the true polyges, described in a former ch er.
but they are _furms'ﬁ;}:d with innumerable cilia arr:gre(i
in_rows, which being set in rapid vibration at the
will of the animal, produce strong and constant
currents in the surrounding water, all of which con-

i —

_ i o D
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’
verge towards the central mouth. By this wonderful

provision two ends are obfained ; the particles of
water are incessantly remewed for the purpose of
respiration, and by the same means every minute
substance, animal or ve%;etable, that happens to be
swimming in the neighbourhood, is dragged by the
ceaseless whirlpool into the midst of® the ciliated
tentacles, and thus brought t# the mduth, where
such as are fit for prey are geized and swallowed.

On the very Ilustra we have been describing,
there often exists/ an example of a parasitic pro-
duction, belonging to the same class, the structure
of which is still more marvellous.

The Sea Moss (Bowerbankia densa) forms beneath
the microscope an object of matchless beauty. This
little parasitic Polyzoon (Fig. 185) consists of in-
numerable polype-liké creatures, each inhabiting
an extremely delicate transparent tube; clusters of
these glassy cells arise from a creeping stem, common

Fi1o. 155, —DOWERBANKIA,

to the whole group. Examined with a microscope,
the tubes in which these minute animals live are
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found to consist of three portions. The lower part is
stiff’ and horny, though quite pellucid ; towards its
upper third, however, it becoples flexible, au(.l at
length terminates in a marginal row of delicate
horny filaments, nnited by a web or -membr:_n?e of
exquisite tenuity. Above these filaments the ciliated
tentacles expand, and form a sort of funnel, of which
the mouth is the ®pex or centre. Though the
tentacles are commonly stiff and motionless when
expanded, they are highly sensitive, and on the least
alarm are drawn’ within the tube, the mouth of which
is then closed by the beautiful mechanism. aboye
described, the horny filaments that surround it
closing over them, as represented in the engraving.

Many species of these marine Polyzon are furnished
with numerous organs appended to the exterior of
the cells, which are of a most remarkable and inex-
plicable character. These organs are called Aviey-
laria,* and resemble vultures” heads; not g cell is
without its bird’s head, and all are employed in see-
sawing, snapping, and,o ening their jaws with the
most amusing activity. Nay, strange fo say, even in
specimens, the animals of which are all dead, these
“ birds’ heads” are sometimes equally active, If we
take a Polyzoon of this description, and dro it, while
in full activity, into a narrow glass cell, wit arallel
sides, filled with the cpurest sea-water, and here
examine it with the microscope, the Polype-like
creatures protruding their crystal stars of tentacles
the birds’ heads nodding to and fro thejy bald pates’
and opening and shutting their frightfully Oupinn,-
jaws like sn_np;lnng turtles, form altogether % scene
quite indescribable.

More than one observer has noticed the seizure of
small roving animals by the pimeeg-like beaks of the
Avienlarie; and hence the conclusion is pretty
general that they are in some Way connectec \vitg’l
the procuration of food ; seeing, however, that these
organs have no power of passmg the prey thus

* Avieula, a titdle pird,
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RS
v seized to the mouth of the Polyzoon, and, also, that
this latter is situated at the bottom of a funnel of

F10, 186. —CELLULARIA AVICULATIA @ @, natural size ; band ¢, portions much xeag-
nified, showing the * birds’ heads;” d, a single polyzoon in its cell.
ciliated tentacula, and calculated only to receive
such minute prey ag is drawn withirrthe ciliary vortex,
it is difficult to see how this can be effected. Mr.
Gosse has snggested a very ingenious explanation.
The habit of Seizing a passing animal, and hold-
ing it with a tenacious grasp until it dies, may be a
means of attracting a supply of food into the vicinity.
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The presence of decomposing animal matter in
water invariably congregates crowds of infusory ani-
malcules, which breed with astonishing rapidity, so
asto form a cloud of living atoms around the decayin
body, quite visible in the aggregate to the unassisteg
eye. An animal thus seized, therefore, becomes a
centre to a trowd of infusoria, multitudes of which
must be cohstantly drawn into the tentacular vortex
and swallowed by the Polyzoon.

Besides the marine ge-
nera above described,
there are many forms of
/7= animals, belonging to this
¢lass, that abound in our
fresh  waters. These
Fluviatile Polyzoa are to
be met with in ponds and
streams, adherent to any
foreign bodies that ma
be casually submerged.
Thus, they are found at-
tached to stones at the
bottom of the water, up-
on shells, upon leaves—
more especially those of
the water-lily and the bis-
tort—upon floating wood,
“and upon the stems of
various plants. In order
1 Ty to examine these beauti-
ful organisms in a living state, it is only necessary to
allow the leaf, or othey substance to which they are
attached, to remain for some little time undisturbed
in a glass of clear water, when they will be soon seen
spreading forth their beautiful tentacula, as they pro-
trude from their delicate cells; and by frequently
changing the water they may be kept alive for
months, nﬂ‘o‘rdmg objects of continual interest for
mieroseepical observation,

When thus examined, it will be seen that the fresh-

FIG, 18T —PLUMATZLLA,



2. J TUNICATA. 249

B water Polypes differ from the marine species in the
arrangement of their tentacula. In the latter, as

+ we have seen in Bowerbankia (Fig. 185), the tentacles

! are disposed in an uninterrupted series around the
mouth, so as to resemble a funnel, whereas in the

- fresh-water species, they are arranged in'a crescentic
or horse-shoe-shaped series (Ilig. 187). - *

o o

CHAPTER XV.
. SEconp Crass or MOLLUSCA.
TuNIcATA.*

THE name of this class is derived from the circnm-
stance that the animals belonging to it are enclosed
+ in a tough, gristly or leathery bag, the lower
extremity of whicl is generally affixed to some
extraneous substance, snch as a stone, a shell, or a
piece of wood ; while above it is provided with two
orifices, one appropriated to the entrance, the other
to the discharge of the surrofinding water.
Various are the forms under which these «creatures
present themselves to the naturalist: from among

-

Fra, 183, —EXTERNAL FORM OF ASCIDIA,

* Tuniea, a coat, so called because they are enclosed in a leathery
looking funie. .
M 3

:
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which we will select one of the simplest for special
deseription. : 3
The Ascidians (Aseidia)* (Fig. 188) are met with
everywhere in abundance on the shores of the ocean,
but very generally are passed umoticed by the
casual observer. In their natural condition, they
are found fixed to the surfaces of rocks, seaweed, or
other submarine *bodies, and frequently glued to-
ether in bunches. Incapable o? locomotion, and
ﬁeprived of any external organs of sense, few animals
seem more helpless and apathetic than these ap-
parently shapeless beings ; and the anatomist is suy-

Fio, 139,

DGR op SRUCTULE 0F Ascroeay

* dokds, n.ékos, @ leather bag, :

e °
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prised to find how remarkably the beauty and delicacy
of their. internal structure contrast with their rude
external appearance. When we consider the im-
moveable condition of an Ascidian, and its absolute
want of any prehensile instruments with which to
seize prey, it s by no means easy to conjecture how
it is able to subsist; neither is the structure of the
mouth itself, nor the strange positibn that 1t oceupies,
atall caleulated to explain this part of their economy.
Their mouth is, in fact, situated at the bottom of a
wide bag, into which the surrounding water is freely
admitted. The internal surface of the bag is densely -
covered with eilia, which, in the living animal, are
constantly in a state of rapid vibration, hurrying along
whatever substances, alive or dead, may be brought
into the body with the external element, and pouring
them into the mouth, ‘when they are immediately
swallowed. Many forms of Tunicated Mollusca are
met with -in the seas of tropical latitudes, which,
“although allied to the Ascidians in the main points
of their economy, differ from them in some particnlars
that require notice. /
The Salpians (Salpz) are some of them so trans-
parent that their presdnce in even a small” quantity
of sea water is not easily detected, Their body 1s

Fia. 190,~SALPA MAXTVA,

blong, and open at both ends, the posterior opening
(l))eing very w?de, and furnished wit]‘a)o a valve so dis-

.« posed that water is freely admitted, but cannot again
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be expelled through the same channel ; so that, bcm%
forced, by the contraction of the body, in powerfu
gushes from the opposite end, it not only supplies
materials for food and respiration, !Jut impels the
delicate animal through the water in a backward
direction. J !

A very remarkable feature in the history of these
creatures s, that many species are found swimmine
together adhering to each other, in long chains, ang,
what is still more strange, such agoregated animals
give birth to solitary individuals of different ap-
]c)em‘ance, which, in their turn, produce concatenated
forms, so thata young Salpian does not at all resemble
its mother or its daughter, but is the counterpart
of its grandmother or its gmnddaughter.

The prodigious multitudes in which these creatures
exist, may be gathered from the following extract :—

“Between the Cape and S, Helena, for many
degrees and in bright, breezy wea

: ther, the ship
passed through vast layers of geq water, so thronged

with Salpe (S. mucronata) as to present the con-
sistence of jelly. These layers extended for several
miles in length; what their vertical limits were it
was impossible to discover, They appeared to extend
deep. Tach of these Sal measured about half an
inch in length; but so c[::e was their ageregation,
that by a sudden plunge of an ron-rimmed tgw-net,
half the cubic conte ts,from which the water had
drained, consisted of nothing but ope

»

gelatinous
pulp. —Voycgg_e.of Sir James Ross, S e
Other Ascidians ape aggregated together into still
more complex assemblages, 2
The Pyrosoma (Pyrosoma®), for
description,  Tts body is mad
Ascidians so joined toe ]
cylinder open at ong end, but closed gt
The cylinder thus constryeteq is Towed abg:let i(:nt];(li:;
sea by the combined eoyt,

_ actions and expansions of
all the animals Composing it; and ag it moves along,

* wilpy DYE, fire ; pa, soma, @ body,

e
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emits, at night, a most brilliant phosphorescent light, -
whence the derivation of the name by which it is
distinguished.  Nothing can exceed the dazzling
splendour and brilliant colours exhibited by these
oating cylinders—colours passing rapidly from a
dazzling red to saffron, to orange, to green, and to

F16. 191, —rynosoMa,

azure, and thus reflecting every ray into which the
}:rism divides the light, or which is exhibited by the
eavenly bow. {

If when walking on the sea-shore, about low-water
mark, we turn overlarge stones, or look’ under pro-
jecting eaves of rogk, we are almost sure to see
translucent, jelly-like masses of various hues of orange,
purple, yellow, blue, grey, and green, sometimes
nearly uniform in tint, sometimes beautifully varie-
gated, and very frequently pencilled .as if with stars
of gorgeous device, now encrusting the surface of
the rock, now depending from it in icicle-like pro-
jections. These are g

Compound Ascidians. A tangle or broad-leaved fucus
torn from its rocky bed, or gathered on the sands,
where the waves have cast it, will show us sitqﬂar
bodies, mostly star-figured, investing its stalks, wind-
ing amongst its roots, or clothihg with a glairy coat
the expanse of its foliated extremities. It we keep
some of these in a vessel of sea water, we find they
lie as apathetic as sponges, giving few symptoms
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of vitality. A closer and microscopic inspection,
however, will soon show us currents in the water sur-
rounding them, streams rejected from their apertures,
and water rushing in, indicating that, however torpid
the creature may appear externally, all the machinery
of life, the respiratory wheels and circulatory pumps,
are hard at work in its numerons recesses, The
.

Fi. 192~ costroesn asermray, STANRY y . %

, of the composite iu’:,:::nlﬂlid,m natural size; b, ope
] - .

whole mass, in fact, is composed of an g

geregation
P e s 5 L=}

of minute Ascidians, conjoined in elegant nficmf’co ic
groups, all constructed upon tle same plan as that

escribed above, and all actively emp]oyedpin taking in
and ejecting the currents that bring them nutriment.

.

CHAPTER XVI.
TuirDp Crass op Morrusca. :

Coxcuriera.
Tae i"habit"“t’.’ of bivalve shells constitute g yepy
numerous and important, o ass.  Encased in g y
and massive coverings, nstruction ;:"tse

prhese M h :
preclude the' posmblhtx of their maintaining 1-)
than a very imperfect intercourse with the Exter? 1
world, and deprived even of g4 means of commu:}
L-ut!on \v1th' eag:h other’ we might "m»ul'allv ; 1-
their organization to €xpect

) . correspond in its oamers

ness with the cn'cnnmcrilxadl means of e?:}:)l;gﬂffeuei
+ Birpus, botrys, g Jyng, of gra Lo

t Concha, ¢ shell ; fero, T carryp“ 3

!
y

|
1
!
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limited capabilities of locomotion allotted to them.
Numerous species are, from the period of their birth,
firmly cemented to the rock that gives them support,
as is familiarly exemplified by the common Oyster,
or, else, as the Mussels anchor themselves securely,
by unyielding cables of their own construction. The
Scallop unattached, but scarcely bettér adapted for
changing its position, rudely *flaps fogether the
valves of its expanded shell, and tlhus, by repeated
jerks, succeeds in effecting a retrogressive movement ;
while the Cockles, destined to. burrow in the sand,
are furnished with a tongue-like foot, by means of
which they dig holes, wherein they lie concealed, or
crawl, or even leap about upon the shore. Many, as
the Pholades, penetrate the solid rocks, and stones,
and excavate therein the caverns they inhabit, or,
as in the instance of the Teredo, with dangerous
industry, bore into the bottoms of ships, or submerged
wood of any description, and silently destroy, by their
serfidious ravages, the piers or dikes that human
lubom‘ has erected. The geperal structure of these
animals may be readily understood by examining
any of the species common in our markets, We
will select bl

The Scallop (Pecten) for -special description. On

FiG. 193,~scALror.
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opening the shells of the Scallop, we see, inside
each valve, first a thin and “transparent membrane
enclosing the entire animal. This is the mantle.
Its edges are thickened.and surrounded with a fringe
of very sensitive fleshy filaments ; they are likewise
studded with glands that secrete a colouring matter
exactly agreeifig with the tints on the exterior of the
ghell, which’they assist in ornamenting. Between
the leaves of the mantle are placed the branchiz, or
gills, always four in number, formed of fringes
pointing outwards, and free at their outer edges, so
as to float loosely in the swrrounding water. The
mouth is placed between the two innermost gills at
the point where thiey unite; it is a simple orifice,
guarded by four thin and sensitive lips. Between
the layers of the mantle is enclosed a fleshy organ,
something resembling a tongue'in its structure ; this,
though small in the Scallop, becomes in many genera
of large dimensions, and assumes functions of great
importance and interest. At the hinge or point
where the two shells are united, there is a very
elastic substance, the Yesiliency of which tends to
force them apart. To counteract this, a stout, com-
pact, and very powerful muscle proceeds from near

F16, 104, —vEsus cHIONE.

the centre of one valve to that of the other, which,
by its contraction, draws them together, and keeps
them closed.” When the animal wishes to open 1ts
shell, it relaxes this muscle, and the elastic ligament.

e
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previously in a state of compression, forces them
asunder. It is the contractile power of this muscle
which renders it so difficult to open an oyster; the
inserted knife cuts through the muscle, and it opens
immediately. In a great majority cf the Conchifera,
there are two of these muscles placed far apart, as in
the common Mussel. The hinge also, in many, is
much more complicated, presenting a curions array of
notches, and teeth, depressions and elevations that
lock into each other.

Fi6, 195, —sri¥en vESUS

In genera so constructed the ligament is placed
upon the ontside of the hinge, and opens the shell by
its contraction, not by its expansion.

Whoever for a moment reflects upon the arrange-
ment of the branchial apparatus, and the position of
the mouth, consisting, as it does, of a simple aperture
unprovided with any prehensile organs, must perceive
that there are two circumstances connected with the
economy of a conchiferons Mollask, and those not of
secondary importance, by no means®easily accounted
for. It is, in the first place, absolutely essential to
the existence of these animals that the element in
immediate contact with the respiratory surfaces
shonld sbe renewed as rapidly as it becomes de-
teriorated, or suffocation would inevitably be the
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speedy result. Secondly, it is natural to inquire how
is food conveyed into the mouth? for in an ‘animal,
itself fixed and motignless, quite deprived of any
means of seizing prey, or even of protruding any
part of its body*beyond the margins of its abode, it
15 not easy -to imagine by what procedure a dhe
supply of mutriment is procured. .

onderful, indeed, 1s the elaborate mechanism
employed to effect the double purpose of renewing
the respired fluid, and feeding the helpless in-
habitant of these shells. Every filament of the gill-
fringe examined under a powerful microscope, is
found to be covered with countless eilia, in constant
vibration, causing, by their united efforts, powerful
and rapid currents, which, sweeping over the entire
surface of the gills, hurry towards the mouth what-
ever floating animaleules or nutritions particles may
be brought within the limits of their action, and thus
bring streams of nutritive atoms to the vefy aperture
through which they are conveyed to the stomach,
the lips and labial fringes acting as sentinels to admit,
or refuse entrance, as the matter supplied be of a
wholesome, om pernicions character. So energetic,
indeed, is the ci ary moyement over the entire extent
of the branchial organs, that if any portion of the
gll}s be cut off with a pair of seissors, it immediately
SWims away, and confinues to row itself in a given
direction, as long as the cilia upon its surface eontinue
their mysteriotis movements,
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The Conchifera may be classed in accordance with
the follawing Table :—

Having the mantle open, and without tubes or OSTRACEA.
speclal apertures 3 UTT TN A0S L @ Oyatenk

-

MYTILACEA.

Open in front and having‘
but one separmte dperture

tubes, The | Closed and. having in front
mantle . _or below only a single INCLUSA.
opening forthe passagedf i Upories

g for the escape of effete Mussels.
= matter . e
‘g' Not Yro-
2 L:n;gouforﬁ; Closed and pierced by three
i tubes. The apertures, the first of
a E g T which serves for the
= 1 ¢ of the foot, the] CHAMACEA.
54 23 second for respiration, Clams,
o |3BA and the third for the exit
= §ﬁ< of excrementitious nmh_»J
o |=.5 rinls HAGK
23
22
5 a
8 . [ Open in front nnd rroscnt-} CARDIACEA.
2 ing two tubes behind Cockles.
= Prolonged so
&0 as to form
:.:3

the foot, and two tubes
L Bebind > a0

The first family of the Conchifera includes Oysters
(Ostracea) ; these have no foot, and the mantle is
entirely ‘open; the shell is irregular, thick and
foliated, and is generally fixed to some foreign body
by the outer surface of one valve. The hinge 1s

* toothless, and the ligament is internal,

The Common Oyster. “The living luxury ™ is too
well known to need description,

The Tree Oyster (Ostrea arborea), yhich in Africa is
met with clinging in clusters to the exposed roots of
the mangrove-trees that fringe the margin of all the
areat rivers in tropical climates, is, according to
Adanson, as delicate and well tasted as our own.

" The negroes lop off a branch loaded with the shells,
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obtaining, by one stroke of the axe, a large supply,
for if the branch has many offsets, the load will be
enough for any one man to cnrr{.

The File-shells (Lima) usually live at the bottom
of shallow seas, with the valves widely extended and |

. Fit. 196, —Lrva.

thrown flat back, like the wings of certain butterflies
when basking in the sun; but when disturbed, they
start up, flap their light shells, and move rapidly
throngh the water, by a succession of sudden jerks.
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The cause of their alarm over, they bring themselves
toan amchor. When many hundreds of these curious
bivalves are seen together in the recesses of clear
pools, surrounded by living branches of parti-coloured
corals, their crimson-spotted mantles and the fringes
around them exhibit a_very rich and beautiful
spectacle. 4 .

The Scallops (Pecten) generally attach themselves
to rocks, and sometimes cover extensive banks.

Fic. 197.—GHEAT SCALLOP.

These bivalves are said to be able to see, and cer-
tain bright spots upon the margin of their mantle
are believed to L¥ eyes; indeed, one species has been
named, after Juno’s watchman, the Argus. Whether
these brilliant pearl-like specks, so strangely situated,
are really instruments of vision is, however, open 0
doubt.
The Pearl-shells (Aviewla). To this family belongs
the celebrated Pearl-Oyster. * Their shells are im-
orted in immense quantities, forniing the celebrated
“Mother of, Pearl” so much em loyed in inlaying
cabinet-work, making Iknife-handles, paper-cutters,
and a thousand other pretty articles. | :
The Pearl-fishery is principally carried on in the
neighbourhood of Ceylon and in the Persian Gulf.
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The Pearl-Oysters are obtained by diving in about
twelve fathoms. Many lives are annually sacrificed
in pursuit of these highly-prized baubles,

The second family’ of Conchiferous Mollusks com-
prehends :

The Mussels (Mytilacea), all of which are furnished
with a foof, enabling them to creep about, and by
its assistance the?' construct a cable composed of
horny threads, called Byssus, whereby they attach
themselves to rocks. |

Fio. 195, —Axivar or NUSSEL.

The Wing-Shells (Pinna) are remarkable for the
fineness of their byssus. Wiep mingled with about
third of real silk it is sometimes spun, and manu-
factured into gloves, &c., but they are merely objects
of curiosity.
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Fra. 1990, —rIXXA,

The true Mussels (Myfilus) ave well known to every-

- body ; they frequent mud banks which are uncovered

at low water, are very prolific, and attain their full

wth in a single year. By means of a strong byssus
they fasten themselves to the rocks, where they defy
the violence of the storm. *The mussel is the owl
of the sea,” says Charles Lapb; Minerva’s fish, the
fish of wisdom. He hears the tide roll backwards
and forwards oves him twice a day, as the Salisbury
coach goes and returns in eight-and-forty hovrs; but
he knows better than to take an outside place on it.”

The River Mussels (Unio) are met with in fresh-
water lakes, rivers, and ponde throughout the whole
world. In some of them pearls are found which are
bright and of exquisite lustre ;- formerly, there were
extensive fisheries of them both in"Wales and Scot-
land. One taken from the river Conway, in North
Wales, is to this day honoured with a place in the
royal crown of Eng and. :

The third family of Conchifera embraces -

The Clams (Chamacea), in which the two sides of

s
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the mantle are conjoined so as to leave three
apertures, through one of which the “foot™ is pro-
traded ; a second is for the entrance and expulsion of

o
Fig, 200, —uusnis &
.

the water required for respiration, while throngh the
third effete materials are rejected. These two last
openings are not prolonged into a tube or respiratory
syphon. To this family,belong

The Clam Shells (Tridacne), the giants of the bivalve
race ; they live attached by their byssus to rocks,
shells, and corals. The valve of a large individual
forms a very picturesque basin for catching the clear
falling water of a fountain, which flows prettily ,
through its deeply iadented edges. In Roman
Catholic countries the valves of this huge shell are
sometimes employed as *benitiers,” or vessels for
containing holy water. "A pair so used may be seen
in the church of St. Sulpice, in Paris, which weigh -
five ‘hundred pounds, and are more than two feet
across.  Specimens attain even larger dimensions

than these, and are the largest shells known. The .«

byssus is so thick, and its attachment to the rock

i
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3 Har - A
so strong, that it is frequently necessary to cut if o

with a hatchet in order to obtain the animal,

FiG, 201« cray sirnn.

_These are the shells alluded to by Onpbmiu Flinders, who observes :

“Many enormous cockles were scattered upon different parts of the 5
recf. At Jow water this cockle seems most commonly to lie* half
open ;- but frequently opens with much noise, and the ‘water within
the shells then spouts up into a stream three or four feet high. It
was from this noise, and the spouting of the waler, that we discovered

_ them, for in other respects they werg scarcely fo be distinguished
from the coral rock. A number of these cockles were taken on -
board the ship, and stewed in the coppers, but they were too rank
to be agreeable food, and were eaten by fevw.”

‘The fourth family of Conchiferous Mollusks em-
braces '

The Cockles (Cardiacea). These are distinguished
by the mantle being open in front, and, moreover, by
having two separate apertures, one serving for respir-
ation and the other for the discharge of effete mate-
rials: these are prolonged into two tubes (Fig. 202),
" which are Sometimes distinet from each other, but oc-

casionally conjoined ; and, as a general rule, those

species provided with long tubes burrow into.mud or
* ‘sand.  As examples of this family, we may instance
N

-
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Fro. 202.—TELLINA,

The Common Cockle (Cardiwm), met with upon
sandy shores in great abundance, where, nnder the
name of “red noses,” they constitute an important
article of food. In the Cockles ““the fool™ is an
organ of considerable size, assuming all sorts of
shapes.  Sometimes it is used for burrowing, for
which it is admirably adapted. The animal lengthens
the foot into a wedge, which it thrusts deep into the
sand, and then, turning the endginto the shape of a
hook, and thus acquiring a hold, it drags itself down,
and becomes buried so deeply, that only the pro-
jecting ends of the tubes, through which it breathes,
are visible. By.an opposite process, bending the end
of the foot, and pushing against the sand, at the
bottom of its hole, the shell is again extruded.
At the. bottom of the water the cockle can also move
with considerable speed, by pushing with its foot
against the ground as a ferryman poles his boat
across a river. Nor is,this all; for by stiffly bending
the same wonderful organ, and letting it go by a
sudden spring-like extension, some species can bound
into the air aid jump about with considerable
activity. To this group belong the beautiful Venus
shells (Fig. 195), the Mactre, anfl a host of others
of similar conformation,

The fifth family of Conchiferous Mollusks has
received the name of

e ——
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Inclusa (Enelosed), the animals having the margins
of the mantle, with the exception of a single opening
for the passage of the foot, completely united, so as

Fic, 203~k SANDGAPER.

to form a double tube, the end of which can be pro-
truded to a considerable distance from the shell, that
gapes more or less widely to give it passage. They
almost all of them live buried in the sand, or else
they bore into mud, or even.into the solid rock. To
this family, belong -

The Razor-shells (Solen),* usually found in the sand,
which they penetrate with their powerful foot. 'They
are much valued for their excellence as articles of
food. When properly cooked. (broiling is the best
method), they are by some thought to be superior
to any other shell-fish. They lie in their holes
nearly in a vertical position, and move up and down
in their burrows, somttimes rising to the surface as if
to see what is going on in the world above. When
the tide goes out they sink deeper. The fishermen
then endeavour to tempt them out, as little boys
would catch birds if they could, by putting salt on
their tails. The salt irritates the extremity of their
siphqns, and the Solen rises suddenly to get rid of
he nuisance. The vigilant human enemy watches
},he /‘moment, and seizes the opportunity—and the

* gwhfy, solen, a tube.

N 2
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Solen—if he ean catch it ; but unless very guick in
his movements, those of the Solen may be quicker,
and once aware of the impending danger, the sen-
sible shell-fish will not come up again, but submits

FiG, 200, —ANINAL OF RAZOE-SHELL,

patiently to be salted alive rather than run the risk
of being caught and roasted, or glse cut up for a bait.
—Professor Epwarp Forsgs.

The Stone-borers (Suwicava)*. These shell-fish
generally bore in limestone rocks. Wherever we
have a sea-coast of mountain limestone, the substance
of the rock is almost invariably riddled by them.
Some years ago it was discovered that the whole
front of the Plymouth breakwater had been attacked
by these excavators, and great alarm was excited for

¢ Ny
‘

its safety. Luckily they do not drive their tunnels » ,

* Saxum, a stone ; cavo, to scoop, to bore through.
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. more than six inches deep, so that unless there be a

Fi6, 205, —saXIcAvA,

new surface exposed by the destruction of the per-
forated part, there is not much danger to be appre-
hended from them. ®

The Pholades* are likewise borers. They excavate

Fri. 200, —pitoranys,
* ¢adeiw, phioleno, lo lie in a hols.
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for themselves the dens in which they reside, in stone,
clay, wood, or other substances, and in these exca-
vations they live a sedentary life. Their shell is
generally thin and brittle, but it is extremely hard,
and covered externally with filelike teeth, that
seem to constitute the tools employed in their boring
operations.

The Ship-worm (Teredo),® well characterized by
Linneus as the “calamitas navium,” seems to have
been specially appointed by Providence for the re-
moval of floating timber, which otherwise, by its
acenmulation, might impede the navigation of the
sea. The mantle is excessively lengthened into a
sort of tube, while the valves are minute, so that
the appearance of these bivalves is rather that of
a Worm than of a Mollusk, It bores holes in all
directions through wood lying in the sea, lining

Fro. 207 —smr-wome Axp s SHELL.

'the in}tcrior oi: its excavations with a ghelly erust.
he piles of piers and wharves, the gates of docks,

and the bottoms of ships are soon riddled and pierced

by these mpnmls, insomuch that serious fears have

been more” than once entertained for the safety of
* Tepde, tereo, to Dore,
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Holland, from their destructive attacks upon the wood
of the. flood-gates and dykes. A few weeks' immer-
sion of a piece of fit-wood suffices to enable the
Teredo to bore it through and through, and even the
hardest oak is not able to resist this formidable de-
stroyer.

CHAPTER XVIL
TFourrn Crass oF MOLLUSCA.
DBRACHIOPODA.*

Tais is a very limited group, the members of which
might readily be supposed at first sight to belong to
the ordinary bivalves deseribed in the last chapter.
They are contained within a pair of ghells, more or less
resembling those of the common cockle. One shell,

Fic, 208,—FIGURE OF BEACHIOPOD.

-

however, is larger and more convex than the other,
and is generally pierced with a hole near the hinge.
The shells are for the most partdixed to some rock
or other object by a fleshy stalk, but in one genus
(Orbicula) the lower valve itsélf is cemented to the
rock.

* Bpaxiwr, brachion, an arm: wols, wodds, pous, podos, @ foot —
arm-footed. ‘
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On opening the shell the structure of the enclosed
Mollusk is at once seen to differ widely from that of
the Scallop and all the Conchiferous class. On each
side of the mouth, which is placed at the bottom of
the fold of the mantle, extends a fleshy arm, fringed
with long cilia. In some species, these arms are of
great length, and can be protruded from the shells
to'a considerable distance, or retracted into elegant
spiral folds at the pleasurve of the animal.

The most obvions function attributable to the tentacular arms is
that of procuring food ; for being otherwise deprived of prehensile
instruments, without.some adequate mechanism these helpless erca-
tures, imprisoned in their shelly covering, and fixed in one locality,
would be utterly unable to obtain nourisliment necessary for their
support. The contrivance for this purpose is found in the arms,
which, covered by cilia, produce powerful eurrents in the surrounding
water, and these, being direeted fowards the mouth as to a foens,

Fic, 200, —surLLy FRAMEWORK OF BRACHIOTOD,

horry down the thront of the @nimal whatever nutritive particles
may happen to be in the neighbourhood. The muscles supplied for
closing the shell in the Coneliifera are niever more than two in number,
and these pass immediately from one valye to the other : i the Brachio-
pods, on the contrary, the muscular system is very complicated, no fewer
than six pairs being provided either to nct upon the valves or to
move the animal nﬁnn its pedicle. Their shells, morcover, contain
n complex framework for the support of the arms (Fig. 209). Sceing,
therefore, that these creatures difter from all other bivalves in almost
cvery part of their stiucture, there can be little doubt of the pro-
priety of considering them as forming a distinet class.
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CHAPTER XVIII.
Firrin Crass oF MOLLUSCA.
(GASTEROPODA.®

The Gastero Mollusks are so namedeon account
of the peculianty of their locomotive apparatus. The
inferior surface of the body i8 spread out into a broad
fleshy disk or foof, on which the animal crawls with
an uniform gliding motion. The back is covered
more or less completely with a mantle, which in the
great majority of species secretes a shell. In some,
as in several of our native slugs, the shell is very

°
Fa, 210,~vo1LUTE CRAWLING,

small, and is concealed within the substance of the
short mantle. But in general, as in the Snail and
the Whelk, the shell is capacious, capable of receiving
and concealing the whole bedy. The form is com-
monly that of a long cone, twisted in a spiral manner
upon itself.

The innumerable species belonging to this extensive
class are distributed by Cuvier under several orders
distinguished by the structure and position of their

‘organs of respiration, as in the following tabular

arrangement :(—

¥ yngrip, gaster, the belly ; wobs, mobds, pous, podos, a Joof,
N o
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The Air-breathing Gasteropods (Pulmonifera®) of
which the Slug and the Snail are familiar examples,
respire atmospheric air, which is alternately drawn
into and expelled from a cavity lined with b most
delicate net-work of blood-vessels: this respiratory
organ opens externally on the right side of the body,
near the margin of the shell, below the eollar of the
mantle. Some are terrestrial, others live in streams
or in sluggish stagnant witers, some are shelled,
others are naked. :

The Terrestrial Air-breathing Gasteropods are at
once recognizable bi' their fouwr tentacula or horns,
as they are commonly called. These appendages are
retractile, and the upper pair have eyes at their ex-
tremities. The mouth is armed witha broad cutting
tooth, and a wonderfully-constructed tongue, studded
with innumerable microscopic teeth, Some are only
provided with an internal shell, while others have an
external shell spirally twisted. '

The Slugs (Limaz) ave without any apparent shell ;

Fio, 211, —exans AND SLUGS,

* Pulmo, a Tung ; fero, to carry.
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their mantle is a fleshy disk scarcely separated from
the rest of the skin, and only occupies the forepart
of the back, where it coyers the pulmonary cavity.
It often encloses in its thickness a small flat shelly
plate. These animals are herbivorous; they feed

rincipally upon young plants, fruits, mushrooms,

¢., and <re most voracious towards evening.
During the heat of the day they remain concealed
under stones, or' beneath some heap of half-decayed
leaves, or even in the earth, and they seldom come
out except in the morning and evening when the air
is lmmir{; they are especially abundant after rain.
During the cold season they bury themselves in the
ground and remain torpid. .

The Snails (Heliz) have a complete and apparent
shell. Their structure differs very little from that of
the Slugs, and their habits are nearly the same. In
summer they are very voracious and destructive, but

'
Fis. 212.—Ganoey sxamn.

in autumn they eat little. On the approach of
winter they retiné into some hole and draw them-
selves into their shell, shutting up the aperture with
a kind Of- door secreted by the edge of the mantle.
The species of Snails are' very numerous; they are
found in all parts of the world,

'T'he Aquatic Air-breathing Gasteropods have but fwo

[

—

__
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, tentacles; their mode of respiration obliges them
. to come frequently to the surface of the water to

| breathe. , They consequently
A cannot keep at great cfiepths,

" and ordinarily reside in fresh /
4 waters or near the mouths of [¥g

rivers, .
The Pond Snails (ZLimnaus),
common in every pond, live ipon
vegetables and the seeds of water- Fi. 2s.—tousavs avmcr-
plants, and for this purpose are R
provided with a strong muscular gizzard.
Uy The Flat Coils (Planorbis) are recognised by their
: shells being rolled up spi- :
rally in the same plane,
like a French horn. Their
) habits are similar to those
L of the Pond-snails, of which
they are the constant com-
panions. Their presence
in an aquarinm is useful,
inasmuch as they destroy
y voraciously the green conferva, that otherwise are
apt to accumnulate on the sides of the glass.

TG, 214 —PLAXORIS CORNEUS,

OnrpER PECTINIBRANCHIATA.®

! The Comb-gilled Gasteropods (Pectinibranchiata) con-
-8 stitute by far the most numerous order of the class.
. They are so called because they breathe by means

| of gills disposed in the form of a comb, and arranged
'? in one or two rows suspendél from the interior of a
chamber or cavity, situated in the last-formed or

most capacious whorl of the shell, and communicating

with the surrounding element by' means of a wide

p ¢ channel or tube called the siphon: ~The multitudinous
species of marine Mollusca that inhabit spiral or
univalve shells belong to this order. Many of them

! have a shelly or horny plate attached to the hinder
: part of their body called the operculum: this -accu-

* Pecten, @ comb ; branchie, gills—comb-gilled.
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mfely fits the orifice of the shell, to which it serves
as a door, when the animal withdvaws into its habi-
tation.

.

Fro, 215, —THE WHELK, SHOWING 17s OTERCULUM,

All the Pectinibranchiate Mollusks have two ten-
tacles and two eyes, sometimes supported on special
“foot-stalks. Their mouth is in the i{;rm of a tube or
proboscis, capable of being protruded by a very
peculiar mechanism, and furnished at its extremity
with a kind of file, by the aid of which they bore
through the shells of other Mollusca, notwithstandin
tl}e_mzlss:vene_ss of the defensive armour of their
vietims.  Their cggs are very numerous, and are
generally enclosed in cases of complicated form and
very curious structure,

The beanty, ard more especially the rarity, of
the shells of many species have often caused ther;l to
hear a very high adventitions value, The elegant
Chinese shell, known as the Roval Staircas;g or
Wentle-trap, derived its specific name (Sealarig pre-
tiosa) from the high price at which large and fine
specimens were sold. One was purchased in France
for a hundred pounds sterling, and in Englan‘d
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from twenty to thirty pounds have been given for a
good specimen. The shell is now far from rare, and
shillings take the place of pounds in the purchase.

Fi6. 216.~THE WENTLE-TRAL.

The Violet Shells (Janthing), in their external
appearance, very much resenible our garden snails,
and are not furnished with dn operculum. Instead
of this, however, they possess a very -curious appara-
tus attached to their rudimentary foot, somposed of
a substance resembling horny froth, that serves as a
float, whereby they are sustained at the surface of
the sea, and to which as to a raft the Janthina fastens
its eggs. These Mollusks afe common in the Medi-
terranean: on touching them they emit.a violet-
coloured flnid that dyes the water around them of a
dee':ll) purple colour.

he Cone Shells (Conus) (Fig. 217) are remarkable
for their conical shape and the flatness of their spire,
as well as for the extraordinary beauty and brilliancy
of their colours. These shells, ip Africa, in regions
far from the sea, are considered of as great value as
the Lord Mayor's badge is in’ London, and are so
highly prized as evidences of distinetion, that for
two of them a slave may be bought, and five would
be considered a handsome price for an elephant’s
tusk worth ten pounds. s
The Cowrie Shells (Cypram), many of which form

e




280 GASTEROPODA.

the ornaments of our chimneypieces, and the gems
of our cabinets, are of very peculiar structure. Igl v
the earlier period of their growth they much re-

semble the Cones mentioned above; but when they 4
have arrived at a certain size, the mantle of the ‘
contained Mollusk spreads over the entire external

surface and covers it with a porcellanous coat quite

Fic, 218,—~YOUNG COWRIE, FiG. 219,~MUNEY COWIIE, ADCLT.

different in colour from the original shell, and this,

joined to the changed appearance of the opening, .
might cause the adult to be mistaken for a different .
species. . )
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The Cowrie shells are employed by Asiatic island-
. exs to adorn their dress, to weight their fishing-nets,
and for barter. Specimens of them were found by Dr.
Layard in the ruins of Nimroud. The Money cowrie
* . (Cypraa moneta) is used as money by the Africans :
hundreds of tons are imported to Liverpool and ex-

ported for barter.* { o
The Harp-shells (Harpa) are tecognisable by the
prominent ribs upon their surface, the last of which
torms the marginal border. These shells are very
beautiful ; the animal (Fig. 217.) is furnished with a
large foot, broad in front, and pointed posteriorly ; its
»  tentacles ave provided with eyes sitnated near their

3 bases; it has no operculnm, :
The Helmet-shells (Cassis) are of an oval shape,

’ « K1, 220, —casay 1 Dy RosA,

* From a coarse comparison of the Cowrie shells to a pig's back,

they were vulgarly known to the Portuguese as Poreellane (Porcellus,

a little pig). When the beauntiful ware known as ching was first in-

l ported, the resemblance of its glaze to the enamel of the Cowrie
7 shell eaused it to be called © Poreelain, " .



282 GASTEROPODA.

and have their opening long and narrow. The large
and massive shells of some species are used for the
‘manufacture of cameos, which are cut out of their
thick substance, as represented in the accompanying
figure (Fig. 220). The subject is worked in relievo in
the white portion or outer table of the shell, while the
inner layer, generally of a pink or reddish-brown
tint, is left for the backeround.

The Rock-shells s furex) are ornamented with
spines, rough tubercles, or leafy, frilled, processes,
drranged in a regular but peculiar order. The species
which we have figured (Murex tenuispina) is common

(- Fr6. 921, —THORKY WoOBCOCE,

in cabinets, and known ‘to collectors by the nar
the Thorny Woodeocl, 3 Sl
A purple liquor, capable of producing a rich and
ermanent dye, is known to be produced by many
astercpods; but various species of the animals in
habiting these rack shells are pre-eminent for this pro-
perty. Accordingly we are told that they furnished
the first colour which anankind was enabled to fix
permanently on wool and linen, While a certain per-
son, called Hereules, strolled along the shore with his
lady-love and her" dog, the latter in its sport mouthed
a shell, which had bheen tossed up by the waves, and
had his h{?ﬂ caloured by the purpll)e juice. The lady
enchanted with the beauty of the” colonr, yearned
for a dress of thq same purple, and the wish ‘sufficed
to eall into exercise the ingenuity of her lover, who
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succeeded in dyeing her a garment. The Tyrian
1}}1_11).[3 wasg perhaps the principal commodity of

yre when her “Merchants were princes, and her
traffickers the honourable of the earth.”

Fio. 202 —QRANULATED TROCHTE,

The dyeing material is contained in a tube of yellow
or eream-colour that runs diagonally across the body
of the Murex. If this be cut with a sharp pair of
seissors it gives issue to a creamy substance, which is
the colouring fluid. When applied over linen with
a camel-hair brush, the hue 13 at first a rich * king’s
yellow,” but changes in a few minutes to a delicate
pea~green. In about an hour, if the weather be
clondy, it has become of a yellow grass-green,
from which it slowly turns toa h{ue green, thenee to
indigo, then to blue—a red tinge now becomes appa-
rent—-then violet, then a purple, more or léss tinged
with red, till at length, after five or six hours, without
divect sunlight, it assumes its final tint, a rather dull
purplish erimson or lake. The direct beams of the
sun greatly hasten the process. -

There have been found on the shore near the ruins
of Tyre a number of round holes eut in the solid
rock, varying in size from that of an ordinary metal
pot to that of a large boiler. Within these, and on
the beach, were a great number of shells broken
apparently by design. It is hence supposed that the
animals were pounded in these mortars for the
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of extracting the colouring fluid, e ecially as
lll:;xp)?s :lacscribes thisgas being the mode inSI\)vhicl:_l the
dye was obtained. The shells, when examined,
proved to be those of Murex trunculus, still found
abundantly on the neighbouring beach. i
The Stromb-shells (Strombus) have the siphonal
canal straight, or inflected towards the right side.
The external border of the opening of these shells
expands with age, and sometimes spreads out into

FiG. 203 —1unicax’s moor sruny pes,

long, finger-like prolongations, so that, when they
arrive at maturity, their form is very different from
that of the young. Some species belon%ing to

IS carnivorous genus are also remarkable for their
great size, as, for example, the common Clonch-shell
-(Strombus gigas) of the West Indies, valued as a
chimneypiece ornament on account of its striking
appearance, and the beautiful rosy hue of its interior,

ORDER Tunuunmcumm.'

In this order of Gasteropods the shel] takes the
form of a tube, more op Joss irregular in its shape,
but always presenting g spiral contour near its com.
mencement.  These™ tyhes very much resemble
those of certain Annelidang (Se?mlae), with which
they were long confoundeq, = o 1€y are generally
found entwined together, and mixed up with coral
beds. As ihe included anjmals are thus fixed,

* Tubulus, a fube; branehis, gills—tube-gilled,

v

n

—
R
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they hx}ve no Joot; but that part of their bodies,
+  which, in ordinary Gasteropods, constitutes the tail,

FiG, 224, —VERMETUS,

is bent forwards mntil it reaches beyond the head,
where it swells out into a protuberance furnished
. with a thin operculum; this serves as a door where-
§ - with to close the entrance of the tube when the
animal retreats into its sheljer. The head of these
Mollusks is provided with two tentacula of moderate
size, at the bases of which the eyes are sitnated : the

. mouth is a simple vertical slit (Fig. 224).

ORDER SCUTIBRANCHIATA.*

The animals belonging to this order have their
shells very widely open, and frequently not at all
spiriform, so that they cover the back, as it were,
with a broad shield. .

The Sea-ears (Haliotis) are the most beautiful and
richly ornamented of the grou{; their shell is sligl:tly
spiral at its commencement, but rapidly expands, so

* Scutum, a shield y branchie, gills—ehielded-gills. -

’
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as somewhat to resemble in its shape the human car,
whence the origin of the name. The circumference
of the foot, and the sides of the head of the living
animal, are decorated with elegant fringes, and the-
shell is likewise perforated with a row of apertures
through which gorgeousty-coloured filaments are
protruded : fthese apertures also serve for the free
admission of water to the branchial chamber., The
mouth is a short proboscis. L

The Key-hole Limpets (Fissurella) very much re-

FiG, 225 —¥IsUnIILA METICULATA,
gemble the common Limpets of our coast, and in like
mamner are provided. with a plain conical shell,
without any spire, which spreads over the middle of
their back. hey differ from the Limpets, however,

in having the shell perforated at its apex for the
purpose of admitting the water into a branchial
chamber in which pectinated gills are lodged.

OrpER TrcTIBRANCHIATA, *

The Gasteropods belongi g to this order have
their branchiw arranged nflo-:g the right side of the
bodny, or on the back ; they are always in the form of
leaflets more or less divided, but not symmetrical :
they are protected by g sort of roof, formed by a

prolongation of the mantle, These animals are for
the most part naked slugs; but some haye a small
shell concealed in the mantle, and others have a
conspicuous one of considerable size : we select as an
example of this order

* Tectus, covered ; branchis, gills—covered.-gills,
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The Sea-Hares (Aplysia) frequently found in
fishermen’s nets. When captured nni put into a
vessel of water, they have the power of discharging,

FiG, 226, —SEA-HARE.

in great abundance, a fluid of a rich purple hue, °
which quickly diffuses its colour through the water.
The Sea-Harve is a harmless creature that lives en-
tirely upon seaweeds and fuci; nevertheless, it was
formerly dreaded as a most potent poison, and strange
tales are told of the atroeities committed by its

agency.
: )
ORDER INFEROBRANCHIATA.®

These (asteropods very much resemble Slugs in
their %eneml appearance, but their branchie con-
gist of leaflets Arranged like a fringe, along both sides
of the body, protected by the border of the mantle,
which is of a leathery texture, and without any shell:
their mouth is a little proboscis, provided on each
side with a short tentacle (Fig. 2278.

# Tnferus, below ; branchie, gills—gills ‘situnted at the under port
of the body. 3
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Fi0. 205 —Payiniona, ||

* OrpER CYCLOBRANCHIATA.* . '

In this order the gills consist of a series of lamina
or

yramidal appendages, extending quite round
the body beneath the edge of the mantle (Fig. 228).
It embrgces : ook

)
The Limpetd (Patellz), the appearance of which is
well known to every sea-side visitor.

A ;

/Z &

Fie, 228 —piuver.

* rixAos, cuclos, a eirele ; dbranclire, gill,

’
.
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The Coat-of-Mail shells (Chiton) are of very remark-
able structure; their body is covered by eight over-
lapping shelly plates, surrounded by a tough leathery
margin, often studded with . P
little scales or spines or hairs,
under the protection of which
the branchiz are situated.
. The flexibility of their ar-
mour is such, that they are®
enabled to roll themselves ;
up into a ball, and their head T %o mimws.
is quite unprovided either with eyes or tentacula.

OrpER NUDIBRANCHIATA.*

The animals belonging to this order are marine
slugs, unprovided with a shell, and breathing by
means of Emnchiae, placed upon their backs, arid thus
exposed, naked, and unprotected, to the influence of
the surrounding medium (Fig. 230).

. * Several species of these naked-gilled Mollusca are
. common on the British coasts. T%ey exhibit a very
great diversity of form, and an extraordinary variety

N

¥iG, 230,—CROWSED EOLIs ©

of lively and beautiful colours. ‘The iills are con-
t

tractile into cavities on the surface of the body, and
present, in the living state, extremely -interesting
objects, as the animals keep extending and with-

* Nudus, uncovered ; brenchiw, gills—naked-gilled.
0
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drawing them at frequent intervals, In some they
present the appearance of flowers, as in Doris
(Fig. 231); in others they are arborescent, or tree-

FIG, 23] —~1oRNED DOKIE,

—

like, or feathered like an ostrich-plume ; and in some
they are disposed in rows, on the sides of the body.
The greater number of these sea-slugs are cATIIIVOrous,
and appear to be very voracious. They feed chiefly
npon zoophytes and sponges, some adding to their
bill of fare the gelatinous Medusa, that are found
floating near them, while occasionally they have
been seen devouring other Nudibranchs.

The spawn of the Nudibranchiate Gasteropod is
deposited in the shape of a gelatinous band, always

Fus, 202 —micpoxia HOMBERGE.

arranged in a more or less spiral form, and fastened
by one of its edges to Corallines or the under surface
of a stone. The eggs are minute and very numerous,
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amounting in some species to several thousands.
Before the period of exclusion, the young may be seen
revolving by means of vibratile cilia, and on escaping
from the egg, they swim about freely in the water by
the same means. The embryo is extremely minute,

Fro. 233.—YOUXG O KoLis.

and looks more like a Rotifer than a Mollusk ; more-
over, to add to its extraordinary appearance, it is en-
closed in a transparent Nautilus-like shell, provided
with an opereulum.

ORrRDER HETEROPODA.*

In these Gasteropods, the foet, instead of forming a
flat horizontal sole, has a vertical direction, and
assumes the figure of a compressed fin, which being
moved by its own muscles from right to left, propels
the animal forward, like a seuller who works his
boat with a single oar. In ¢he Carinaria (beautiful
creatures, clear as erystal and painted with the
liveliest colours) this ventral fin is aided in its office
by some subsidiary membranes sitnated upon the
neck, or near the tail. Combined, the give these
animals a velocity superior to what has heen noticed
in any other t.ri{e of Mollusks. They are, indeed,
quite remarkable for their quickness, propelling them-

* Erepos, heteras, of another kind ; ~ods, wabds, pous, podos, @ foots
9
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selves forward or backward, in a straight line or a
curved one, with equal facility. But the Heteropods

F1G, 234 —~CARINARIA.

need oceasional repose, and a cessation from activity ;
and admirably is the foreseen want provided against.
Where are they to rest? Where fix their anchor
in the world of unstable water around them? They
are created to live, and are born amidst the fields of
seaweed, which voyagers describe with amazement,
as covering leagues of sea within the tropics:;* and to
enable them to attach themselves to the narrow
leaves of this “gulf weed” (Sargassum), they are
furnished with a small sucker, which, like a cupping;
glass, applied against the surface 6f the leaf, suspen
them without exertion. This little sucking disk is
situated on the uppér and hinder margin of the
fin.—Dx. JOHNSTON. :

* The gulf-weed forms a floating continent. In steering towards
the eqnator it is nsually first observed in fields and islands near the
const of Madeira, whenee it spreads to the Gulf of Mexico, and the
Caribbean Sea. After sweeping round these shores, it cscapes by
the Guif of Florida, whence it progresses towards the Azores.
Tl;lorc is a similar cireulation of gulf-weed in the southern hemi-
sphere. a
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CHAPTER XIX,
Sixta Crass or MoOLLUSCA.
Prerorona.* o

Tre Pteropoda are of smal dimensions, but met
with in astonishing quantities, at certain seasons, in
various parts of the ocean. So numberless, indeed,
are these little beings in those regions where they
are common, that the surface of the sea seems
literally alive with their gambolings; and thus the
store of provisions necessary to reher the waters of
the ocean habitable, for animals of hicher grade in
the scale of life, is still further incrcases. The great
character which distinguishes this class is derived
from the structure of their locomotive apparatus.
This is only adapted for swimming, and consists of
two broad fleshy expansions, attached like a pair of
wings to each side of the neck, forming moveable
fins, by the aid of which these little beings.dance
merrily among the foaming waves, now sinking, and
again rising to the ggrface, until some*passing whale,
opening its enormous jaws, engulfs multitudes of
such tiny prey, and terminates gheir brief existence.
The two wing-like expansions, although they ex-
ternally appeat to be separate instruments, are in
reality but one organ, being made up entirely of
muscular bands that pass right through the neck,
and spread out on each side, in the substance of
the wing, forming an apparatus exactly comparable
to the double-paddled oar with which the Green-
lander so dexterously steers his %kajac or canoe
through the very seas inhabited by the little crea-
tures we are describing. We select as examples of
this order ‘ 0
. * wrepdy, pleron, a wing; -ods, wodds, pous, podos, a foot—wing-
Jooted,
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The Northern Clio (Clio borealisjgan ‘animal not
more than an inch in length (Fig. 235), but of tral
marvellous structure. On each side of the mouth
are three conical appendages that to a superficial
obseérver appear to bemere fleshy tentacula, but in
reality they are instruments of prehension of unc
paralleled beauty and astonishing construction, Each
of these six appendages when examined with the
naked eve is of a reddish tint; but when examined
under the mieroscope this colour is found to be

.
Fia, m—fnmum AND CLIO,

dependent upon the presence of numerous minute
isolated red specks, every one of which, when still
more highly magnified, is found to be a transparvent
cylinder resembliny the cell of d sertularia, and
containing within its cavity about twenty suckers
adapted to seize and hold minute prey: the number
of these red specks is caleulated to be about three
thousand ; so that there are at least (3000 x 20 x 6)

s

[ e .
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360,000 of thesg microscopic suckers upon the head
of one Clio—a® apparatus.for prehension perhaps
unparalleled in the animal creatton. When not in
use, the appendages referred to are withdrawn and -
concealed by two hood-like expansions that com-
pletely cover and protect the whole of this delicate
mechanism.

The Limacina helicina (Fig. 28) is anofher species
found in company with the above, in even still more
innumerable hosts. It does not materially differ
from the Clio in its general structure, but its body
is enclosed in a tmnspnreutmsph'al shell of exquisite

ittle Pteropod uses its
shell as a boat, and by means of its wing-like nns
rows itself about on the surface of the water.

The Hyalea (Fig. 236) is an inhabitant of warmer

Yro. 236.—~GLASS SHELLS (o, Hyalaa ridentata : O Cleodora pyramidala).

e

regions; its shell is somewhat like that of a bivalve
without a hinge, the hinder part being consolidated
and armed with three spines. At the sides are narrow
fissures, through swhich membranous expansions are
protraded, resembling those of the Clio. 3

The Cleodora gFig. 236) is another exceedingly deli-
cate and beautiful example. The shell of this little
creature is of glass-like transparency, very fragile
and somewhat in the form of a friangular pyramid.
The animal in the dark is vividly luminous, 31ml
presents a very striking appearance as 1t shines

. through its pellucid lantern.

«The Pteropods,” says Mr. Godwin Austen, “are
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the winged insects of the sea, reminding us, in their
free circular movements. and crepufilar habits, of
the gnats and moths of the atmosphere; they shun
the light, and if the sun is bright you may look in
vain for them throughout the live-long day. It is
only as day declines that their true time begins; and
thence onwards the watches of the night may be
kept by observing the contents of the towing-net,
as the flours of a summer’s day may be by the floral
dial. The Cleodora are the earliest risers. As the
sun sets, Hyalwa gibbosa appears, darting about as if
it had not & moment to spare, and indeed its period
is brief, lasting only for the Mediterranean twilight.
Then it is that Hyalaa trispinosa and Cleodora subula
come up. Some species retire early, while others are
to be met with only during the midnight hours, and
in the darkest nights. There are, however, a few of
irregular habits, who manage to keep it up the whole
night through. All, however, are back to their
homes before day surprises them.”

CHAPTER XX.
SEVENTH Crass oF MOLLUSCA.
CEFHALOPODA.*

I'rom fhe strange combination of characters em-
loyed to designate the last and highest order of the
IMOHHSC!I, the student will, no doubt, be prepared
to anticipate something remarkable in their habits
and appearance ; nor will his expectations be disap-
pointed.

Their body is enclosed in a muscular sac or bag,
which in many species is provided with fleshy fins
that project on each side. Their head is farnished
with a pair of large staring eyes, and surmounted by

* xepard, cephale, the head; wods, xa3bs, pous, podos, a foot—head-
Jooted., '
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conical fleshy L.Qtucles, of various length in different
species, but of great strength, capable of being bent
in every direction, and, moreover, armed with suckers,
or adhesive disks, whereby they become firmly fixed
to any object embraced in {heir snake-like folds.
By means of these

“ feel,” or tentacles, the
animal is enabled to
seize upon its prey, to
walk, and even to
swim. It swims back-
wards, and walks
equally well in any
direction, carrying its
head elose to the ground
and its body upwards.
The water taken in for
the purpose of respira-
tion is forcibly ejected
through a flesly funnel |
situated in the front of
its neck. The mouth
is situated in the centre
of the circle of feet,
and is furnished with
two horny jaws, resem-
bling in their shape the
beak of a parrot. With-
in the mouth is a
tongue, studded with YARY '

horny spines, whereby ot G e

the food is passed into the throat.

These animals are provided with a peculiar inky
fluid of intense blackness, which they are able to
eject in great abundance through thie siphonal tube,
thus darkening the surrounding water to a consider-
able distance; and their skin is endowed with a
capability of changing its colonr more remarkable
than even that of the chameleon,

The Cephalopods are eruel and voracious, ajnd from

(O
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their aectivity and the various means _t,lfnb they possess
of seizing and of holding their prey, are exceedingly
destruetive to fishes and erustaceans around our
Their prehensile arms are, in the greater number ol
species, provided with suckers, called i Acetabu]a,
that act like cupping-
glasses. The mechanism
for producing adhesion
by means of these won-
derful organsisextremely
curious. I'rom the mar-
gin of each enp musenlar
fibres converge towards
the centre, at a short dis-
tance from which they
leave a circular aperture ;
behind this is a false
floor that can be raised,
like the , piston of a
syringe, and thus produce
a complete vacuum with-
in the cup. So perfect
, is this mechanism that,
¥ig. 29s—sreverues or scoxeis  while the piston continues
G R * raised, it 15 easier to tear
away the sucker from the arm than to release its hold,
but as soon as the muscular effort raising the piston
ceases, the vacuum produced by its retraction is in
an instant destroyed, aud all the suckers detach
themselves.*

Few spectacles are more wonderful than that pre-

* The tenacify of the gripe of the Cephalopod was fully appre-
ciated by Homer, but the beauty of lis simile L bl 3
st by Bie ety nile has been but Little

“As when the Cuttle-fish enforcéd forsakes
His rough abale, witl Lis adhesive enps
He gripes the pebhles still ;
So he, Ulysses, with his Jacernted £rasp,
The erumbled stong retained, when from his haoli
The huge wave forced him, and he sank fzain.”

Homenr's Opyss, Book V.
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sented by these animals, while alive and free in their
native element; changing their colours with the ra-
pidity of ‘thought, they dart from place to place with
amazing activity ; some species, indeed, cleave the
water withsuch rapidity that the eye can scarcely follow
their movements. Sometimes they swim by means of
vigorous flappings of their arms, which are webbed
like the feet of swans. Sometimes they employ their
fleshy fins, or else propel themselves backward by
foreible and repeated ejaculations of water through
the tube or siphon placed in front of their bodies. -

Several instances are on record of the occurrence
of. Cephalopods of enormous size, Aristotle speaks
of a great Cuttle-fish five fathoms in length. ﬁerun
found in the seamear Tasmania a gpecimen, the arms
of which measured 6 or 7 inches in diameter. Quoy
and Gaymard collected in the Atlantic; near the
equator, fragments of an enormous mollusk perhaps
of the same kind, whose weight was estimated at
200 lbs. A Outtle-fish was cast upon the shores of
Jutland in 1853, the body of which was cut up by
the fishermen for bait, and furnished loads for several
wheel-barrows ; a portion of one of the arms was
as thick as a man's thigh. Fragmentary tentacles
of large proportions are preserved in the Museum
of the Royal Uollege of Surgeons, and in that of King's
College, in London. ’

A specimen of gigantic dimensions recently seen
by the crew of a French man-of-war, escaped capture
only by leaving a part of his tail behind him. * On
the 80th November, 1361, the French steamer ¢ Alec-
ton’ being then about 40 leagnes, N.E., off Tenerifte,
fell in with a gigantic Cuttle-fish, of a brick-red
colour, disporting himself at the surface of the sea.
Hé was hit by several bullets, and a¢ last strack with
o harpoon and seized by a cord with a slip knot. = At
this moment, however, when every preparation was
being made to secure it, the amimal by a violent
effort tore away the harpoon from its soit flesh, apd
at the same time the noose slipped down to its candal
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end where it held, but in hoisting the creature out

““Of the water, the part thus seized broke off, and only
a fragment, weighing about 46 lbs., was brought on
board. Both sailors and officers were anxious to
have a boat lowered in order to go in pursuit of the
creatures; but the captain, fearing that some harm
might happen to the boat’s erew in their struggle
with so novel an opponent, declined, and left the
mutilated Cuttle-fish to its fate. The ship was
brought sufficiently near to enable one of the officers
to make a drawing of it. Itslength was 15 or 18 feet,
and its eight arms, covered with suckers, were esti-
mated at 5 or 6 feet long, its beak measured about
a foot and a half across, and its weight was estimated

Fi6. 230 —Sopyo AXD sQuip,

uf:. 2,000 kilogrammes (above 4 ( »
Rendus, 30th ri)eceml.)f.*r(,u1).2(‘;1).4,000 e Ocmiptes
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The Common Poulpe (Octopus vulgaris), represented
in Fig. 239, will serve to illustrate the general struc-
ture and habits of the class. A single glance at our
engraving, representing one of these animals ensconced
in the entrance of his den, is sufficient to convince us
of the very unamiable character of such a monster.
The giants and ogres of romance were pever so fear-
fully armed, or clothed by the wildest fiction with
go terrible an aspect. Eminently carnivorous, vora-
cious, and fierce, these animals feed largely upon
fishes, whose activity and slippery mail would elude
a less effective apparatis than is here provided for
their destruction. Beneath the staring eyes that
indicate the creature’s head, are spread eight strong
and fleshy arms, united at their bases by a broad mus-
cular expansion, and furnished upon their under sur-
face with a hundred and twenty pairs of powerful
and tepacious suckers, each of \vhicfn might com-
pared to an air-pump in its efficiency and mode of
action. No-sooner does the Cuttle-fish, by throwing
out its long flexible arms, bring but a few of its
two thousand suckers in contact with the surface of
its victim, than they adhere with unrelenting perti-

_nacity, and the arms are swiftly twined around the
struggling prey, which vainly strives to disengage
itselt from so fearful and so fatal an embFrace. Their
quickness of sight and the JSucility with which they
detach their suckers is wonderful. Mr, Broderip
attempted with a hand-net to catch an Octopus
floating by with its long flexible arms entwined round
a fish that it was tearing with its sharp bill. 1t
allowed the net to approack within a short distance
before relinquishing 1ts prey ; when in an instant it
relaxed its thonsand suckers, exploded its inky
ammunition, and rapidly retreated under cover of
the cloud thus occasioned, by, rapid and yigorous
strokes of its cireular web. These cuttle-fishes
also escape detection by a very gxlraordmm-y
chameleon-like power of changing colonr.  They
appear to vary their tints aceording to the nature of
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“the ground over which they pass. When in deep

water their general shade is brownish purple; but
when placed on land or in shallow water, this dark
tint changes to one of yellowish green. The colour,
examined more generally, is a French grey, with
numerous minute spots of bright f'ell'ow.- The former
of these varies in intensity, the latter entirely disap-
pears and appears again by turns. These changes
are effected in such a manner, that clouds varying
in tint between a hyacinth-red and a chestnut-brown
are continually passing over the body.

“1 was much amused by the various arts to escape
detection used by one individual, which seemed
fully aware that I was watching it. Remaining for
a time motionless, it would then stealthily advance
for an inch or two, like a cat after a mouse, some-
times changing its colour; it thus proceeded till
having gained a deeper part, it darted away, leaving
a dusﬁy ‘train of ink to hide the hole into which it
had erawled.”—DarwiN, Voyage of the ¢ Beagle.

: Thp Calamaries (Loligo). In the Octopus above
deseribed the arms or tentacles are only eight in
number, and all nearly of equal dimensions: but in
the Calamaries their number is increased to %en the
additional pair being lengthened into slender cables
at the end & which suckers are grouped togethen"
apon flat disks, and ghus serve the purpose of
anchors whereby the animal attaches itself to the
'rocks, and rides securely in a tempestuous seq.
The general form of the body is comparativel
slender, and towards the hinder extremity is ro}:
}vl(lfzd with a pair of broad triangular fins, where\laith
it is enabled to shoot through the water like an
arrow. Imbedded in the fleshy substance of till
back is a long tramsparent plate of horn, which .
shape bears some resemblance to a pen’s it is to tlm
presence of this curious support that these o lle
are indebted for their name (Culamus, a pep) - ha %
are likewise called “pen-fishes.” ) &-pen); they

The Squids (Loligo plscatorum), or as.they are
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called by our fishermen, *sleeves,” or “hose-fish,”
are of great value as a bait. With these cuttles,
indeed, one half of all the cod taken at Newfound-
land is caught. They occur in vast numbers, at
different times on different coasts, and their large
shoals present a curious appearance. When they
approach, hundreds of vessels are ready for their
capture. At some seasons as many as 400 to 500
sail of English and French .ships are engaged in the
Cuttle-fish fishery. During violent gales, hundreds
of tons are often thrown up together in beds on the
flat beaches, the deca?' of which spreads an intolerable
effluvium around. 'Lhey are only used for bait, and
instead of nets being employed for their capture,
they are *jigged” by means of an instrument com-
posed of a namber of hooks made for the purpose.
The cod is in best condition after having fed on the
Squids. Calamaries are very prolific ; their eggs are
deposited in the form of numerous lengthened bands,
radiating from a common centre, and spreading every
way into a circular form: each egg is of a glassy
transparency, ‘and the young animal may be very
distinetly observed in each many days before the period
of their exclusion. These groups of eggs are often
seen floating on the surface of the sea, and are occa-
sionally thrown on shoré. The whole group some-
times measures more than g foot in diameter, and
from its general appearance might easily be mistaken
for a large jelly-fish. ¢ . F

The Hooked Squids (Onychoteuthis) in their general
form and structure resemble the Calamaries ; but the
suckers, which arm the expgnded disks at the end of
their long cable-like arms, are each of them provided
with a strong and sharp hook, composed of - hoiny
substance, that projects backwards, and materially
increases the tenacity of their grasp. ;

The Cattle-fishes, properly so called (Sepia), in

 addition to ‘the sucker-bearing arms of the Paulpe,

are furnished with the long rope-like é,pp!ndages of
the Calamary. * The shape of the Cuttle 1s round and
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robust, and its body is furnished with a fleshy fin
running along the engire length of each side.

The Common Cuttle (Sepia officinalis), numerous on
our coasts, is about a foot in length. The colour is
a dirty white, but if examined when alive there may
be observed a sort of net-work of lines of a reddish
or purplish hue playing over the surface, the markings
continually changing their form and position, so as
to cause a great variety of tints to play over the body
of the animal, something like the flickering of a
lambent flame. The changes of colour thus pro-
duced are quite wonderful. < Although common,”
says Mr. Darwin, “in the pools of water left by the
returning tide, these animals are not easily caught.
By means of their long arms and
suckers they can drag their bodies
into very narrow erevices, and when
thus fixed, it requires great force
to remove them. At other times
they dart, tail first, with the rapidity
of an arrow, from one side of the
pool to the other, at the same in-
stant discolouring the water with
a dark chestnut-brown ink. :

The shell of the Cuttle-fish, or
Cuttle-bone as it is generally called
(Fig. 240), is a very curious struc-
ture. During life 1t is enclosed in
a cavity of the mantle, wherein it
5 lies quite loose and unattached : it
is of an oval shape, and so light and buoyant as to
constitute a most elegant float, that doubtless mate-
rially facilitates the movements of this otherwise un-
wieldy animal.

Like all the other naked Cephalopods, the Cuttle
is remarkable for the power of ejecting, in large quan-
tities, a black and inLy fluid ; this is contained in a
bag, variously sitnated in different species, and can be
spouted oftt at the will of the amimal in surprising
abulldance. diffusing an* impenetrable cloud that ex-

e, 2I0.-CL“!TL!:-3!II:!.!:.
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tends to a distance of many feet. Under the con-
cealment thus obtained, the Cnttle-fish darts away
from his foés, like one of Homer's heroes, protected by
the interposition of a favouring cloud. This ink, dried
»»  and prepared, is the “sepia” employed by artists,
The eggs of the Sepia are frequently seen on the
sea-beach.  They bear no small resemblance to a
bunch of gmlpes, being acenmulated in clusters, ad-
hering to each ofher by slender foot-stalks; they are,

moreover, very nearly of the size and colour of that
fruit (Fig. 241). .

-

Fio, 2L —CUTTLE-FISH AND EGGS,-

About the shores of the Eastern Mediterranean,
the common Sepia officinalis is so abundant that
the Cuttle-bones may be seen heaped by the waves
into a ridge that flinges the coast for miles. *Asin
ancient times,” says Professor orbes, * these Mol-
Iusks still constitute a valuable part of the food of

#  the poor, by whom they are mustly used. One of
the most striking spectacles at night, on the coast of
the Egean, is to see the numerous torches, glancing
along the shores, and reflected by the still and glear
seq, Torne by poor fishermen paddling as silently as
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possible over the rocky shallows in search of Cuttle-
fish, which, when seen lying beneath the water in
wait for his prey, they dexterously spear, ere the
creature has time to dart with the rapidity of an
arrow from the weapon about to transfix his soft but
firm body.”

The Argonaut (Argonauta). The animal of the
Argonaut 18, in all respects, a Poulpe, the arms of
which are furnished with two rows of suckers; but
the hinder pair, those nearest the back of the animal,
are expanded into a broad membrane., The most

* Fie. 242,— e PAVER NAUTILUS ('Argonmaa Argo). l:‘k‘g. 1, Swimming towards
the poluta; 2 walking on the bottom ; 3, contracted within its shell, which Is partly

embruced by the nrns.

remarkable feature in their economy, however, is
that they reside in a thin caleareous shell, symmetri-
cally chz}nnelled and spirally twisted at one e;\'tremity,
but having the last whorl ‘of the $pire so capacious
that it resenibles a beautiful boat.

It was, indeed, to this Cephalopod that the ancients
assigned the honour of having first suggested to man-
kind the possibility of traversing the seain ships; and
nothing could be more elegant than the frail bark in
wh?h the Argonaut was supposed to skim over the
waves, hoisting sails to the breeze, and steering its

—
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course by the assistance of oars provided for the
purpose. It is almost a thankless office to dispel so
pretty a fiction: modern researches, however, serve
to show that its sailing capabilities have been much
exaggerated. The Argonaut can certainly raise itself
from the bottom and sport about at the surface of the
water; but this is simply effected by the ordinary
means used by Calamaries and Cephalopods in
general, namely, by admitting the sea-water into its
body, and then gjecting it in forcible streams from
its funnel, so asto produce a retrograde motion, which

, 18 sometimes very rapid. Its ysnal movements are,

however, confined to cravling at the bottom with its
head downwards, and in this way it creeps, carrying
its shell upon its back, as represented in our Figure.

The Nautilus (Nawfilus Pompilius). Perhaps the

FiG, 243, —ypAntt SAVTILES (with ghe ghett iu section),

most remarkable pf all the Cephalopods is the
Nautilus, the inhabitant of a chgmbered shell, which
is sufficiently common—

“A shell of ample range, and light'

As the pearly car of Amphitrite .
Which sportive dolphins drew.”
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Externally, this shell presents nothing remarkable
except the elegance of its Sh“li?; but on makinga s
section .of it, as represented in Fig. 243, its cavity is 3
found to be partitioned off, by numerous shelly plates,

into various chambers, in the last and largest of ¢+
which the body of the animal is lodged. A long E
tube, or siphuncle, partly caleareous, partly mem- |
branous, passes through all the compartments quite |
to the end of the series. This membranous siphuncle

is continued into the animal, and terminates in a
cavity contained within its body, which is in free
communication with the exterior, g

Various conjectures have been indulged in relative i
to the end answered by this chambered condition of
the shell. It has been” suggested that the chambers
might be filled with air generated by the Nautilus,
and thus made so buoyant, that the specific gravity of
the animal should nearly correspond with that of the
surrounding medium, and that acting in the manner
of the swimming bladder of a fish, the creature would
float or sink, as thg contained air was alternately
rarefied or compressed. Should this supposition be
true, it wounld seem probable that the simple re- ’
traction of the muscular head into its shell would
cause the needful scompression of the air in this *
singular float, and allow the Nautilus to sink to the
bottom, while the protrusion of its arms, by taking off
the pressure, and thus allowing of the expansion of
the confined air, would give every needful degree of
bnoyaney, even sufficient to permit the mollusk to
rise like a balloon to the top of the sea,

The characteristic feature in the Nautilus is the
conversion of the sucker-bearing arms of other
Cephalopogls mto an apparatus of sensitive tentacula,
quite destitute of suckers, Tts gills or branchig are
four in number instead of two, the head is covered
with a strong leathery hood, which, when the animal
retires into Its shell, closes the orifice like g door,
In place of the eight sucker-bearing arms of the
Poulpe, there are forty tentacular appendages, which

-
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can be protmded or retracted at pleasure, and the
. mouth is swrounded with a series of tentacles still

more numerous. The Nauntilus is, moreover, unpro-
vided with an ink-bag; its beak is thick, amf of
sto’ni' hardness, apparently adapted to crush shells or
corg s, which most probably constitute its ordinary
food.

The Nantili are not found in any grc:at depth of
water, but principally inhabit the reefs near which
their food is most abundant. They creep about these
reefs, with their shell uppermost, like a snail, and
devour crabs and other crustaceans that come in
their way, or they return and remain in a chasm of
the rock, with their numerous tentacles spread out
in all directions, waiting for prey to- approach near
enough to be captured. The feelers are very
numerous, and evidently endowed with a keen sen
of touch, but are quite destitute of the sucking disi
so remarkable in the Cuttle-fish. When at the
surface of the water, the Nautilus Pompilius drifts
with the current or breeze ; its navigation is passive,
or at most influenced by the jets of water expelled
occasionally through the funnel. The natives of the
New Hebrides, New Caledonia, and the Fidgi groups
of islands capture it and use it as an article of food.
When the water is smooth, so that the bottom at
several fathoms of depth can be distinctly seen, the fish-
erman in his canoe scrutinizes the sands and the coral
rocks to discover the animal in its favourite haunts.

CHAPTER XXL
VERTEBRATA.

Tuae fifth division of the Animgl Creation is com-
osed of four great classes, closely allied to each
other in the grand features of their organization, and

essing in common a general ty{))zrdf structure,

" clearly recognizable in every mem of the ex-
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tensive series, although, of course, modified in ac-
cordance with the endless diversity of circumstances
under which particular races ave destined to exist.

The immeasurable realms of the ocean, the rivers,
the lakes and streams, the fens and marshy places of
the earth, the frozen precinets of the poles, and the
torrid regions of tlie equator, have afl appropriate
occupants, more favoured as regards their eapacity
for enjoyment, and more largely endowed with
strength and intelligence than any which have
hitherto occupied our attention, and gradually rising
higher and higher in their attributes until they con-
duct us at last to Man himself,

Fishes, restricted by their mode of respiration to an
aquatic life, are connected, throngh amphibious beings
‘that present almost imperceptible gradations of de-
velopment, with terrestrial an(ll air-breathing Reptiles;
Qese, progressively endowed with greater perfection
of structure and increased powers, slowly conduct us
to the active and hot-blooded Birds, fitted by their
strength and by the vigour of their movements to an
aérial existence. From the feathered tribes of ver-
tebrata, the transition to the still more intelligent
and highly-endowed Mammalia is effected with equal
facility, so that the zoologist finds, to his astonish-
ment, that, throughout this division of -animated
nature, composed of creatures widely differing among
themselves in form and habits, a series of bemgs un-
broken &s regards the physical organization, is dis-
tinetly traceable, E

The first grand character that distinguishes the ver-
tebrate classes, is the pogsession of an internal jointed
skeleton, which is endowed with vitality, nonrished
by blood-vessels, capable of growth, and which under-
goes a perpetusl renovation by the removal and
replacement of the substances that enter into its com-
position. .

In the lowest tribes of vertebrata, the texture of
the internal framework of the body is permanently
cattilaginous, and it continues throngh life in a flexi-

o~
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ble and consequently feeble condition ; but as greater
strength becomes needful, in order to sustain more
active and forcible movements, eaithy particles are
deposited in the interstices of the cartilaginous sub-
stance, and as these aceumulate, additional firmness
is bestowed upon the skeleton, until it becomes con-
verted into perfect bone. 3
The complete skeleton of a vertebrate animal-may
be considered as being composed of several sets of
bones, employed for different purposes, consisting of
a central portion, the basis and support of the rest,
and of various appendages derived from or connected
with the central part. The centre of the whole
osseous fabric is generally made up of a series of
distinet pieces arranged along the axis of the body ;
and this part of the skeleton is invariably present ;
but the superadded appendages being employed é.l
different animals, for very various and distinet pur-
poses, present the greatest diversity of form, and are
many of them wanting in any given genus, so that a
really complete skeleton, that isa skeleton made up of
all the pieces which might enter into its composition,
does not exist, inasmuch as it is owing to the deficiency
of some portions, and the development of others in
articular races, that we must ascribe all the endless
iversity of form and mechanism so conspicuously
met with in this great division.of the animal world.
The nervous system of the vertebrata consists of
the brain contained within the cavity of the skull,
continued from which, and lodged in a canal formed
by the back-bone, is the spinal marrow or spinal cord,
whence are derived, at intervals, symmetrical pairs of
nerves, which escape from the spinal canal by appro-
priate orifices, situated between the different bones of
the vertebral column, and are distributed to the volun-
tary muscles, and to the integument of the two sides
of the body, thus constituting the medium whereby the
intimations of the will are communicated to eve?'
Part-, and information received from the external wogld.
The nervous system may thus be compared to an
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electric telegraph, of which the brain is the central
office, and the nerves the wires, along which travel
with inconceivable rapidity the various commands
and reports from all parts of the complex system.
With the increased development of the nervous
system in the vertebrate classes, the organs of the
senses assume a proportionate perfection of structure.
The eyes, now invariably two in number, are lodged
in cavities formed for their reception in the bony
framework of the face. The auditory apparatus, of
which only rudiments exist in the lower animals,
eradually becomes more and more completely
ivgloped. Organs of smell of variable construction
are generally present. , The tongue becomes slowly
adapted to appreciate and discriminate savours, and
the sense of touch is especially conferred upon organs of
different kinds peculiarly fitted to exercise the faculty.
Thus, with increased intelligence, higher capabilities
of enjoyment are allotted, and sagacity develops itself
in in-oportion as the nervous centres expand.
'he blood of all the vertebrata is red, and con-
tains microscopic corpuscles of variable  form and
dimensions in different animals. In the class of
fishes, owing to the as yet imperfect condition of the
respiratory apparatus, the temperature of the body is
scarcely higher than that of the surrounding medium ;
and even in_reptiles sych is the languid condition of
the circulation, and the incomplete manner in which
the blood is exposed to the renovating influence of
oxygen, that the standard of animal heat is stil]
extremely low; but in the higher classes, the birds
and mammals, the effect of respiration is inereased
to the utmost, and pure arterial blood beine thus
abundantly distributed to q] parts, heat is more
rapidly generated the warmth of the body becomes
considerably increased, and sych animals are perma-
nently maintained at  higher temperature thop {1+
;’f the medn'nnnm Whlic}lb(t:‘héy live, Hence, the djs-
mnction generally made between the hot.
the cold-blooded vertebrata, hot-blooded and
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The variations in the temperature of the blood
above alluded to are, moreover, the cause of other
important  differences, observable in the clothing,
hu{)its and instinets of these creatures. |

To retain a high degree of animal heat necessarily
requires a warm and thick covering of some non-
conducting material, and consequently in, the hair,
wool, and feathers of the warm-%looded tribes, we at
once recognise the provision made by Nature for
preventing an undue expenditure of the vital warmth.
Such investments wounld be but ill-adapted to the
inhabitants of a watery medium; and consequently
the fishes, destined to an aquatie life, or the amphi-
bious reptile, doomed to frequent the mud and slime
of the marsh, arve deprived of such incumbrances,
and clothed in a sealy or slippery covering. more
fitted to their habits, and e.aniﬂy in accordance with
the diminished temperature of their blood.

Still more remarkable isthe effect of mere exaltation
of animal heat upon the instincts and affections of the
different races of the vertebrata. The cold-blooded
fishes, absolutely unable fo assist in the maturation
of their progeny, are content to cast their spawn into
_ the water, and remain utterly careless of the offspring
“ to be derived from it. The chilly reptile, nearly as
ineapable of appreciating the pleasures connected
witl maternal eare, is instructed to leave her cggs
exposed to the genial warmth of the sun, until the
included young escape. But no sooner does the
vital heat of the parent become sufficient for the
purposes designed by Nature, than all the sympathies
of parental fondness become daveloped, all the delights
connected with paternity and maternity aré superadded

to other enjoyments; and the bird, as she patiently per-
"forms the business of incubuation, or&tenderly watches
over her newly-hatched brood, derives a pleasure
from the performance of the duties imposed upon her.
second only to that emjoyed by the mammiferous
mother, who from her own breast supplies the nutri-
ment prepared for the support’of her infant progeny.

P
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. CHAPTER XXII.
Fimst CLAsS oF VERTEBRATA.
Frsues,

More than two-thirds of the surface of our globe
is covered by the sea continents and islands are
everywhere intersected by rivers, and overspread
with lakes and ponds, thus presenting an aggregate
of waters so considerable as far to exceed the dry
land in extent, and affording space for the existence
of animated beings, by no means inferior, in number
or variety of species, to those which inhabit the
earth. . :
At first sight, we right suppose that the watery
element afforded little diversity, and that the various
races of fishes could as well inhabit one locality as
another. The sea, however, in different latitudes
offers great differences of temperature, especially in
the vicinity of coasts, some of which, exposed to the
full influence of a burning sun, reflect intolerable
heat, whilst others, covered with snow, regions of ice
and frost, exhibit a perpetual winter. Vast lakes
are raised to comsiderable elevations, and from their
glacier-barred sides the rivers stream with icy cold-
ness, The rivers and the lakes are all fresh water,
hght' and pure ; the seas are salt, and thus of greater
densxty; some waters are clear and limpid, others
are agitated by continual currents, whirled in cascades,
or hurried on in cepseless torrents - the crystal
fountain, and the muddy marsh, and all the shades
of difference between fhese extremes, present so .
many climates, ‘8l of which require ereatures of
different habits and endowed with different, faculties.
We peed, t}lere{'ore, be no longer astonished at the
infinite variety in the forms and endowments of the
finny tribes, or surprised that some of them are of

shapes that to our ignorance appear monstrous and
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deformed, while others are very paragons of elegance
and beauty. Many fishes, indeed, are adorned by the
v« hand of Nature with every kind of embellishment—
variety in their forms, elegance in their proportions,
»  diversity and vivacity in their colours; nothing is
wanting to attract the attention of mankind. The
y lendour of every metal, the blaze of every gem,
glitter upon their surface ; iridescent colours, break-
mg and reflecting in bands, in spots, in angles, or-in
undulating lines always regular or symmetrical,
graduating or contrasting with admirable effect and
harmony, flash over their sides: for whom have they
received such gifts, they who at most can barely ner-
ceive each other in the twilight of the deep, and
even if they could see distinctly, what species of
pleasure can they derive from such combinations ?
The teeth of fishes are véry numerous, and are
attached to almost every one of the bones that enter
into the composition of the mouth. They are
ganerally simple spines, eurved backwards; but in-
numerable modifications of structiire eccur. Thus
the teeth of the deadly Shark are flat and lancet-like,
- the cutting edges being notched like a saw; the
front teeth of the Flounder are compressed plates :
some, as the Wrasse, have flat grinding teeth, and

. . ,.,4, 7 I : | .
e

Fec. 244 —SKELETON OF HADDOCK,

others, as the genus Chrysophrys, have convex teeth,

so numerous®and so closely packed over a broad

surface, as to resemble the paving-stones of g. street,
P

—

\
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The beautiful Cheetodons of warm climates have
teeth which resemble bristles, and these are set close
together like the hairs of a brush; while the Perch
of odr own rivers has them still more slender, minute,
and numerons, so as to resemble the pile of velvet.
Another of our well-known fishes, the bold and fierce
Pike, is armed with teeth scarcely less formidable
in size, form, and sharpness than the canines of a
carnivorous quadruped. In number, also, there is
great variety. The Pike, the Perch,: the Cat-fish,
and many others, have their mouth crowded with
innumerable teeth; the Carp and the Roach have
only a few strong teeth in the throat, and a single
flat one above, while the Sturgeon, the Pipefish, and
the Sand-lance are entirely toothless,

The fins of fishes afford important characters
whereby the different races are distingnished. Some
of them are vertical, constituting a kind of keel and
rudder. Those on the back are named dorsals, those
behind the vent, and under the tail, anals, and .at
the extremity of the tail caudal fins. These differ
in their number, size, and the nature of the rays
that support them : sometimes they are spinous, and
sometimes soft and jointed. The remainder of the fins
are double, or form pairs, and represent the limbs of
other classes of yertebrate animals. Those corre-
sponding to the arms or wings are called pectorals, and
are invariably fixed behind the gills ; but these which
1-?.me<'ent the feet, named venérals, may be placed
either forwards, beneath the throat, or more or less
backwards, as far as the commencement of the tail :
both may differ in size, in the quality of the fin-rays,
in their num.ber and structure, or one or both pairs
may be wanting. Eels, for example, have no ventrals.
Murenwe have neither ventrals nor pectorals, and there
are fishes that have no fins at all.~ . )

The fogd of ﬁshes.consists principally of animal
matter. Those that inhabit fresh waters live upon
wormg, molfusks, the larvee of water-imsects, or such
flies as play or alight upon the surface ; others feed
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on reptiles and small quadrupeds. The marine

kinds often devour crustaceans, star-fishes, and mol-

luskss and some, both of fresh and salt waters, live

on vegetables. DBut the great majority prey®upm

. cach other; the larger devouring the less, these de-
vouring others inferior to them in size, and so on.

The armour in which most fishes are encased is

well worthy of .our admiration. In some species, as

Fia, 245, —£CALES OF FISHES,

. .
the Pipe-fishesand Sea-horses (Syngnathide) the body
is covered with strong bony plates: these in the
Trunk-fish (Ostracion) areso firmly soldered together
as to form a box, throngh openings in which the tail
and fins project. The skin of the Shark is covered
with minute spines, felt to ke rongh and rasp-ike,

.if the hand be gently passed over them from the
tail towards the head, but ave impereeptible if rubbed
in the contrary direction. The most commobn form
of a fish’s covering, however, is that of separate seales.
each imbedded in a fold of the skin on the margin
next the head, and ovcrla;;ping its successor with the
opposite edge. These scales vary in their form, those
from different parts of the body not being quite alike
aven in the same fish. The characters available for
the classification of fishes are thus derivable frgm
very various sources, as will be seen in the following
tabular viewsof their arrangement, according to the
system adopted by Cuvier :—
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ORDER OF SPINY-FINNED FISHES.

ACANTHOPTERYGIL®

Tn the Spiny-finned fishes, the first fin-rays of the
back are always bony and spinous. When there are
two dorsal fins, these spiny rays only exist in the
front one, and when there is but one, they sustain at
least its anterior portion, or* sometimes are entirely
free and separate. Generally there is also a bony
ray to each ventral fin, and frequently the anal fin
has some of its front rays spinous.

This order may be divided into several families,
the most remarkable of which are the Perches, the
Mullets, the Gurnards, the Labyrinthiforn Pharyn-
geals, and the Mackerels.

The family of Perches (Percoids,t or fishes that re-
semble the Perch in their general structure) comprehends
such as have an oblong, more or less, compressed body,
covered with scales which are generally hard. The
mouth is large, and armed with tecth wapon all the promi-
nent parts of its interior, and the gill-cover (operculum) is
dentate or spiny on its edge ; the fins are always seven or
eight in number. In general, they are adorned with beau-
tiful colours, and their flesh is very agreeable food.

The Perches (Perca) are distinguished by their smooth tongue,
and by tlie spines on their opercula. They inhabit fresh water.
The common perch is found throughout Europe, and a great

{ of Asin, It inhabits lnkes, rivers, and running sireams, and
ordinarily swims at a depth of two or three feet.  Perches feed on
worms, insects, and small fishes. They spawn in the month of
Aypril, and their eggs are joined together by a viseid matter in long
cords, found interlaced among reeds, &

* txavda, acantha, a thorn or spine; wreplyior, pterygion, @ fin—
having fins with spinous or thorn- ike rays,

+ The families of fishes are frequently designated by adding the
syllable oid—derived from the Greek word «i8ds feidas), form—to
the name of the typical species.  Thus, Pepenid means like the
Perch; Gadoid, like the Cod: Scomleroid, like the Mackerel. &c.

“In the same way, the Greek patronymie ide is frequently employed :

fhus we say, Perca, ihie Perch ; Pereiiss, the farpily of Perches;
Gadus, the Cod; Gadide, the family of Cod-fishes; Scomber, the
Machkerel ; Scomberidee, the family of .the Mackerels, In the follow
ing pages both these forms are used indiscriminately.
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‘The Sea Perch or Basse ( Labraz) eloscly resembles the river perch.
The seales ave large, of a metallic lnstre, and the operculum is ser-

— S

F10. 2AG—pitls VEUCIHL
rated upon its middle plate, This ‘ﬂsh (\l')onﬂdl on our southern
coast, and is 1uch esteemed as an article of foot.

Fie, 247.—THE BAssy

The Mullets (Mullus) ave casily distinguished by the
large scales with which the whole body is eovered, and
by two long eirrhi. or beards, that hang from under the
lower jaw. Two gpecies live in European seas, namely,
the Ited Mullet and the Surmullet. .

The Red Mullet ( Mullus barbafus) has the body and fail red, even
after the seales kave been removed ; its size is ordinarily from eight
to ten inches: It lives in many seas, purticularly in the Mediterra-
nean, and is much prized for the o§cclloncy of its flesh, Tt is
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‘ * celebrated on account of the pleasnre which the Romans took in
R e
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contemplating the ehanges of colonr it displays whilst dying. Ex-
orbitant prices were paid for Mullets of extraordinary size, and at
entertainments they were hronght to fable alive, and ‘cooked before
the eyes of the guests, 7

-

The Surmullet ( Mullis surmuletus) is larger than the Mulet, anl

v S ‘ " Wo. 248 —nrp urLLey.
\ .

i longitudinally striped with yellow,
The family of the Mailed-Cheeks (Bucke Loricate) is
recognised by the manner in which the bones of the face
» are prolonged to the gill-covers, and protect.the cheeks as

- with a bony ease. In this family are placed

| The Flying-Gurnards ( Dactylopderns)® in which the pectoral fir-

- -

URNARD.

Fig. 249, —onesyan l’l-Yl
* Bdxrunos, dactylos, a finger; wrepdy, pleron, a” wing—finger-

. winged. :

4 P 3
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ruys are very numerous, and united by a membrane so as to form
large pectoral fins, whereby these fishes are enabled to sustain
themselves in the air when they spring out of the water in the hope

of escaping from their enemies. Voyagers meet with them jn the
Mediterranean, but more frequently in tropical seas. They swim in
numeronis shoals, which the Bonito and other voracious fishes
fiercely pursue; and when, to escape this danger, they spring into |
the air, another, not less great, awaits -them, for a host of sea-birds,
such as the Frigate-bird and Phaeton, are always ready to pounc
upon them.

The Squamipennes® (scaly ‘fins) are recognised by
having the soft and sometimes the spinons part of
the dorsal fin covered with scales, and scarcely dis-
tinguishable from the mass of the body. Their jaws
are furnished with several rows of teeth, resembling in
their conformation and arrangement the Hairs of a
brush. Their mouth is very small, and the dorsal
and anal fin§ covered with scales. These fishes are
numerous in the seas:of hot climates, and are re-

= —m e
T S e EEE |

Fi6. 20— 1ux snoormiee s,

markable for the beauty and brilliancy of their

colours. Among them mg : 8,
group, called > y be mentioned a singular

The Archers, or Shooting-fishes (Toxotes)t of whicl

species, Tmmmjacultior, inhabits the Ganges and the seq g?ll:::l‘;;?

* Squama, a soale : RS
t Tokorys, toxotes"a';, ;ﬂ“'w:'fmﬂier or fin,
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They are celebrafed on account of the manner in which they are
said to project drops of water at inscets that frequent aquatic plants,
in order to bring them down to feed on them. They can hit their
aame at the height of three or four feet, and rarely miss their aim.

The family of Labyrinthiform Pharyngeals is re-
markable from its members possessing an apparatus
of very complicated cells situated above the gills.
These  cells, enclosed beneath the operculum, and
formed by convolutions of the bones of the throat,
serve to retain a certain quantity of water, which
keeps the branchie wet when the animal is exposed
to the air, and thus enables it to live for a consider-
able time out of the water. Some species are in the
habit of Jeaving the rivers and pools, their usnal
abode, and going to considerable distances, crawling
on the grass or on the land. Those tifat possess the
labyrinthiform arrangement in its highest degree of
complication (Anabas, Perca scandens), not only re-
main a long time out of the water, but also, as we
are told, climb trees. Most of the fishes of this
family inhabit India and China, . 4

The family of Mackerels (Scomberoids) is the most
important of the order. It comprises many fishes of
considerable size, the flesh of which is excellent, and
their fecundity so inexhaustible, that in spite of the
continued destruction to which they are su{:ject, they
return yearly in immense legions to the same locali-
ties, and offer themselves a rich reward to the
activity of fishermen and the industry. of those who
make 1t a business to prepare and preserve them. In
general, the Scomberoids have very small scales, and
a large part of their skin is smooth. They have no
spines nor denticulations upon the opercular bones;
their vertical fins are not scaly; the tail and the
caudal fin are large and very vigorous. Most of
them have the sides of the tail armed with broad
shield-like plates; and, in- many, the posterior rays
of the second dorsal and anal fins ave separated into
distinet portions, and form so many false"or spurious
fins. .

.
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Those which possess these last cliaracters, and
have the dorsal fin continuons, form the family of

Mackerels (Scomber), including the Tunny, the
Sword-fish, the Bonito, and the Common Mackerel.

The Common Mackerel ( Seomber scombrus) his a blue back marked
with undulaiing black stripes, and five false fins: itisa mig‘mtory
fish, and at certain seasons abounds both on the coasts of Europu
and of Amerima, On the western coast of Eneland mnckerel are
captured with nets by torellight. The fishermen spréad them-

FiG. 251 ~THE MACKLREL.

sulves over several miles, arfil cast their nets, which are sometimes
more than a leazue in extent, in the dircetion ‘punme«l by the shoals
o

of Mackercl. The meshes of the net are of & size o receive the
head of & moderate-sized fish, but arrest it by the fins, and when it
endeavours fo extricate ifself its gills become entangled, and it is
held prisoner.

The mackerel is also caught by the hook and line. Tt bites
voracionsly at anything tht appears to have life—a bright fish, a
picee of gliltering metal, or a bit of searlet cloth, Thp line  is
shorf, but made heavy with lead, and in this manner a couple of
men can cateh o thousnd ina day.  With swelling =ails the boat
flies along, and n sharp wind is oonsidered so desivelle that it is
called o “Mackdrel breeze” The more rapid the speed the greater
the suceess, for the Mackerel rushes Fke lightning after the boat,
faking it for u flying prey. “There is not,” writes the author of
“Wild Sports of the Wést,' “on genq or river, always excepting
angling for Salmon, any sport compurable o this deliglitful amuse-

ment, full of life and bustle, everything about it is nﬁinmting and
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exhilarating, _brisk breeze and o clear sky, the boat in guick and
constant motion, all is calenlated to interest and excite. He who
has expericneed the glorious sensation of sailing on the Western
Ocean, & bright autummnal sky above, a deep-green swell around, a
steady breeze, and ag mueh of it as the hooker ean stand up to, will
estimate the enjoyment of a morning's mackerel-fishing.”

The Tunnies (Zhynnus) are closely related to the

_ Mackerel, from which they are distinguished by a

kind of corselet round the thorax, compoSed of scales
larger and not so smooth gs those of the rest of the
body.

s o

The Common Tunny (Scomber Thynnts) resembles the Mackerel in
its goneral form, but is rounder, and attains o larger size. In genemal,
its length is three or four fect, but it has been known fo attain more
than fifteen. This fish is sometimes seen in the ocean, but it akounds
specially in the Mediterranean. At cerfain periods it coasts along
the shore in innumerable shoals, and gives rise to very fmportant
fislieries, which have been carried on from time immemorial, and
constitute a chief souree of wealth to Provence and Sardinia.  One of
the mogt remarkable modes of taking the Tunny is by the Madrague :
this nune is given to a sort of labyrinth of nets stretebed out
vertically into the sen, and so arranged as to form a series of
chambers. The fishes first pass between theshore and the chambers
Jdestined to reccive them, but arrested by a cross net, they, turn
towards the hizh ses, and enter the labyrmth, where they become
bewildered, and pass on ioto the last enclosure, called the * ehamber
of death” or “corpow.” 'This compartment is provided with o

Ft¢ 952 —TUNNY.

ynoveable floor formed of netting, which can be rized to the surfuce

_ of the water by mcans of ropes, und as the moving floor of the

corpou gradually vises, the Tunnies bogin to appear, and soon the
wme shoal is t{:pose(l to view. Pressed close ptg cach other, the
monster fishes throw themselves about and rush in despair against
the netted walls of their prizon. Animated by the sight of their
vietims, the fishermen assail them in o body, and the whole becomes
a wild seene of massacre, The serried crowds of slaughterers seem
to he composed of nothing but violently moving beads, bloody arms
that rise and foll, and harpoons that flash and eross one another as
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they are hurled at the lelpless fishes.  All cyes are sparkling, all
ips are uttering eries of trinmph, clamour, and encouragement, the
waters are dyeﬁ red with blood, the dying lie heaped together in
vast multitudes, and the result is that 500 or 660 Tunnies are thus
butchered’ in one “fonnara.” The flesh of the Tunny is much

esteemed ; it resembles heef, and 18 _preserved either by the aid of

salt,’ or by boiling and immersing it in oil.
The Bonito ( Scomber pelamys), eclebrated on necount of its pursuit
of the flying-fishes in the tropics,is & kind of Tunny—it may be

o

¥ig, 253.—posivo
- -
recognized by the longitudingl brown stripes with wlhich the belly
is marked.
The Sword Fishes (;;iphins‘,-' are distinguished by their beak, or
sword-like nose, which 15 often fifteen feet in length. This fish is

Fio. 264, —swong-year,

more common in the Mediterranean than in the Atlantic. The
ﬂlosl;, which is white-and compact,is delicate,  Ttis often taken with
the harpoon, .

Anotlier tribe, ealled Centronotus,t is chameterized by the absence
of the membrane that unites the rays of the first dorsal fin, which
::;gemgucnuy remain free, Among other fishes belonging to this

is

Tlie Pilot Fish (Naueratest or Seomber ductor), =0 called from it=
habit of following vessels to geize anything that may Le throwy
overboard, and nlso the habit attributed to it of conducting the
Shark, whicl, directed by the same instinet, frequently accompa-
nies vessels at sea with great perseverance, 1t hos somewlat the

* Hpos, xiphes, a sword,

¥ kévrpow, centron, a sharp point ; waras, notos, the haek.
3 vavkpdrns, naucrates, commanding the seq.
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' appearance of a Mackerel, with a cartilaginous keel on the sides of
the tail. The common species is nhout a foot long.

’

t

: FiG, 256, —vior-ysin, .
The Dolphin Fish { Coryphana) must not be confounded with the
true Dolphin (Delphinug), to be described hereafter.  Nevertheless,
X the Coryphmnm are equally subjects of universal admiration. *

" During a calm these fishes, when swimming about a ship, appear
of o brilliant blue or purple, shining with metallic lustre in every
change of reflected light.  On being captured and brought on decls,
the variety of these tints is very beautiful; the bright le and

b golden yellow hues change to a brilliant silver, varying m again

- into the original colours, purple and gold. This alternation of tints

continues for some time, diminishing in intensity, and at last settles
down to a dull léaden hue. » !

. Fi¢ 236 —CORYVILENA,
* Parting day
Dies like the Dolphin, whom each pang imbues
With a new colour, as it %nsps away, : 4
IS The last still loveliest, till —'tis gone—and all is grey.
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The Riband Fishes (Zunioids)® arve distinguished
by an extremely elongated body, very much flattened

Fi5, 257 —soannann-rism, .

on the sides: their form has obtained for them the
name of Riband Fishes and Seabbard Fishes.

The Family of Mugiloids is distinct from all the
weceding, and is characterized by an almost cylin-
rical body covered with large scales, a slightly-

depressed head, and short muzﬁe, a transverse mouth
armed with extremely fine teeth, two separate dorsal
fins, and the ventral fins attached behind the pectoral.
They constitute a single genus,

The Mallets (Mugil) whicli, although they bear in English the

Fie. 258 —vinor.tipren Grry MULLET.

sawme name, must not be confounded with the Red Mullet ( Mullus)
described in o preceding page.  Their flesh is much esteemed,

* rawla, tenis, @ ribond; efdos, cidos, Jorm, shape.
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OrpER OF ABDOMINAL SoFr-FIxNeED FISHES.

MALACOPTERYGIL®™ ABDOMINALES. .

This division is® composed of osseous fishes that

have the upper jaw moveable : simple pectinate gills,
and the fin-rays soft and flexible; their ventral fins
are suspended behind the pectorals, as.though they
were attached to the abdomen, whence the name of
the Order. '

They may be divided as in the following Table :—
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The Carps (Cyprinus). This group is: charactevized by
the absence of teeth in the jaws, and by the existence
of a long dorsal fin; ordinarily the scales are very large.
Most of them feed upon grain and vegetable substances.
They have in the back part of thei® mouth a remarkable
apparatus for erushing their food.

The Common Carp (Cyprinus curpio) i3 found thronghout Europe :
it delights in tranquil ‘waters, and is easily reared gm rivemm:‘:;d

=Y Tt g g v e
¥ic. 259 —rue cace,

ponds. The duration of its life is long, and it is exceedingly prolific.
When yonng, its growth is very mpid, and at six years old it
weighs about three pounds, o During the winter Carps bury them-
selves in the mud, and pass many months withont eating,

The Golden Carp, or Gold-fish (Cyprinus avvatus), is reared in gur-
den-ponds and vases on aceount of fhe beauty of its colours, generally
a beautiful golden-red, with a mixture of black, and silvery-white,

The Barbels (Barius) resemble the Carps, but their dorsal fin is

Fie. 260 - naenyy,
.

'f
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shorter. The common Barbel (Cyprinus barbus) abounds in clear
running waters.

The Gudgeons (Gobiz) have no bony spine in the anterior part of
the dorsal and anal fins; the mouth is surrounded with. efrrhi or
beards. Though small, shey are much esteemed.

T'he Tenches ( Tinca), in addition to the charaeters of the Gudgeons,
have very small seales and very short ¢irrhi. “The common Tench

Fro. 201.—7es0i,

(Cyprinus tinea) inhabits stagnant waters; it is generally of a
yellowish-brown colour, and altains a foot in length; it is less
estecrned than the Carp,

The Breams { Abramus) have neither BYi“OIlB fin-rays nor cirrhi ;
their dorsal fins are short, but the anal is long.

The Minnow ( Cyprinus Phoxinus;® is o very small fish, met with
in every brook,

The Roaches (Leuciscus) form several species, The common

®Roach ( Leucisous vulgaris), nttains seven or eight inches in length,

and s remarkable for its rilliant scales, which are easily detached.
The iridescent substance, which gives them this metallic appearance,
is employed abroad for the manufacture of fulse pearls.

"The Pikes (Esox) arve recognised by their oblong,
obtuse, broad, depressed muzzle; they have, but one
dorsal fin, which is placed opposite to the anal, and
nearly the whole interior of the mouth is full of
teeth as well as the jaws.

The Common Pike (Fsox lucius) is met with in the fresh waters of
Furope and North America, and is everywhere caught for its flesh,
whieh is wholesome and casy of digestion. Tt is the most yoracious
and destructive of all fresh-water fishes; it devours, with avidity,
frogs, young ducks, and all the fishes that come in its way. It often
scizes nnimals larger than itself, and its pPesence in a pond is some-
times enough to depopulate it in a very short time. Pikes four or
five foet long are not rare in the great lakes of Northern Europe,
and one of still Jarger size has been seen. In 497, a Pike'was
caught at Kaiserlauten, near Mannheim, which was nearly nineteen

* gotds, phoxos, pointed.
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feet in length, and weighed three hundreds and ﬁfty pounds. This

monster was as reminrkable for its great age as for its size, for there
was found upon it u gilt copper ring, bearing this inseription—*1
-

FiG. 202,—Tun MiKE.

wad the first own into this pond by the hands of
Frederick II, gﬁ‘{ 5‘?1 fégz?v ::mncomeqncnuy at least two hundred
and sixty-seven years old. The growth of theso fish is very mpidP
the first {mr they are often ten or eleven inclies in length, and ix
the second fifteon. y

"The Sea Pike ( Faox belons),* also known as the Gar-fish, Spit-fish,
and Bill-fish, belongs to this family.

F1a, 263, ~THE GAR-VI=L P

The Flying Fishes (Frocetus)t belong to the same family ns the
Pikes, and are recognised, at #irst sight, by the excessive length of
their pectoral fing, which are long enough to serve them as wings,
and to sustain them foru fow secondsin the nir, They swimin shoals,
and are pursued by legions of voracions enemies, to escape from
which they spring out of the water, but =oon fall again, beeause
their wings only serve them es a parachute.  While on their atrial
course, they often become the prey of sea-birds, It is o beautiful |

** BeAdwn, belene, a needle or spear-head.

t ¢x, ck, outside ; xobrn, coite, a bed, so called becaunse these fishes |
were supposed to sleep on land. ) -

: > 1
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sight on a elear day to m them sparkling in the air, with silvery
brightvess, or rushing from the water with in audible rustling
sound as tley spread ount their Inrge pellucid wings or fivs in o

L
Plus 20 o=KL FLYING "k i P

new clement, their brilliant purple backs gleaming, and their sides

$blazing like molten metal, nnder the dazzling light of a tropicel sun.
The greatest length of time they remain in the air is thirty-two
seconds, and their longest flight from 200 to 250 yurds.

The Siluroids differ from all other abdominal
Malacopterygians, in their Want of trme scales.
The skin is naked, or furnished with bory plates.
The dorsal and pectoral fins have a long articulated
spine for the first fin-ray, and there is a small adipose,
or soft fin, towards the hinder part of the back : one

species,

The Sheat Fish (Silurus iﬂauinj. is the largest fresh-waer fishin
Europe; its length ordinarfy excceds six feet, and its weight is near
three hundred pounds, :

The Electric Silurus (Silurus eleciricns) of the Nile, like the
Toqocglo and Gymnotus, possesses the power of giving strong clectrie
shocks.

. The seat of this extmordinary faculty is in o peculiar thsue,

gituated between the moseles and the skin, and having the ap-

pearance of o fatty cellular strucfure. This fish, which inbabits the
°
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Sencgal as well as the Nile, is cighteen omtwenty inches in length.
The Arabs call it raasch, which signifies thunder.

The -Salmons (Salmonidsa) are distinguished by a
sealy body, and a first dorsal fin with soft rays, fol-
lowed by a second which is small and adipose; that
is, formed by a fold, of the skin filled with fat, and
without rays.

The Common Salmon (Salino Salar) is the largest species of the
family. It is found in great numbers in the Arctic Seas, whenee
it ascends rivers in large shoals every spring. It swims with great
rapidity, and can clear at &« leap obstacles to its passage twelve or
fifteen feet in height. When sulmon arrive at a place fit for spawning,

e st

Fi1G, 260, —1THE SALMON,

they deposit their eggs in the gravel at the bottom; and then permit
themselves to be carried by the"current to the sen ; where they go to
acquire strength and return again the following spring. Young
Sndmog iy ther‘em);mm in thebu riv%:vs ? their growth is rapid,
and when they a he gize of about $welve inch 3

to "IJ‘)IQ sesn }ikeyﬁ;ie l:tdnll.é. Sivifhay, sesond

e Salmon-fishery, ir many countries, forms a very i
branch of industry. In Norway, as many ng 300 nt? thcts:ay ﬁlsxlr;g: m?(t
been eaught at one baul, and 1n the River Tweed as many as 700.
The time scleciad for catching them is when they ascend tze rivers
to spawn, for after they have deposited their eges, and are on their
way to the sea, they are very lean and their lf;sh of little value.
o
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In general, this fishery®is conducted by means of nets, stretched
across tho river, and so arranged that the Salmon are caught in the
meshes, But sometimes, in Seotland for exam le, they are speared
with a many-pronged weapon called a Teister. hey are alfo caught

with a rod and line.
The Salmon Trout (Salmo trutta), the Common
Trout (Salmo fario), the Smelts ( Osmerus), and the

Gm]l/lings (Thymellus), all belong to this important
family.

Fr6. 266.— 10 costsiox TROLT,

The Herrings (Clupeads) have no adipose fin. The
upper jaw is formed in the middle by the inter-
maxillary bones, and on the sides by the maxillary
bones. Their body is always scaly.

The Common Herrings ((lupea harengus) inhabit the northern
seos, and arrive every year upon djfferent parts of the coasts of
burope, Asia, and America, but do not 20 very far south of the
forticth degree of north latitude. Some puturalists have supposed
that all herrings periodically retire beneath the ice of the Polar Scas,
and sct out from this common retreat in an jmmense coltmn, which
dividing spreads along the coasts north of the parallgl above named ;
but this distant emigration, and this' northern rendezvous in the
Arctic regions, are far from being demonstrated, and there is reason
to believe that such is mot the case. t
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In the months of April and May herrings begin to appear off the
Shetland Tslands, nnd towards the end of June, or in July, the
arrive in incalenlable numbers, forming vast and dense shoals, whicﬁ
sometimes extend over the surfoce of the sea for severnl leagues, and
are hundreds of feet in thickness. The Herring-fishery is of great

¥G, 267, —nrsrnia,

importance ; it occupies every year entire fleets, and funnerly was
carried on with still greater uctivity. Abont the middle of the
17th century, the Duteh employed not less than 2,000 vessels; and
it is estimitex] that 800,000 persons in Holland and West Friesland
derived their living from thig branch of industry alone.

Herrings are generally caught by means of nets, five or six hundred
fathoms in_length, the lower cdge of which is loaded with lead,
wiile the upi):r eage is made to float upon the surfuee, by means of
buoys of cork. The meshes are just lirge enough to receive the
head of a herring as fur es {he gills, but not toallow the pecteral fins
to pass. The fish, in endeavouring to overcome the obstacle that
this great vertical net opposes, to its passage, is thus meshed, and
not being able to advance or to recede, owing to the gills and the
fing, he remains a prisoner wntil the fishermen draw the net on
board, This is termed a gillnet. The number of herrings faken in
this way is sometimes o great fhat the net bursts under their weight,
Generally, this fishery is carried on at some distance from the shore,
and the herrings are salicd on board.

The Sardine (Clupsa Sardina) is' o small ies of Herring,
celebrated for the delicacy of its flesh, It inhabits the Baltie, the
Atlantic, and the Mediterranéan. During the winter, it keeps in the
depths of. the sen, but about the month of June, it draws near the
shore in immense shoals: Ag many »s forty or even fifty thousand
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bave been taken nt o single cast of the net. Sardines are canght
in the same way as Herrings, but the meshes of the net are smaller,
and the fishermen, fo attraet the figh, throw into the sea « peculinr
bait, formed from Cod-fish eggs.  From the mouth of the Loire to the
extremity of Brittany, Sardines nbound every summer, and give
rise to productive fisherics. Along the coast there are a great
number of “establishments for the preparation and preseryvation of

thesa delicate luxuries. »

The Pilchard, the Sprat, the White Bait, and. the
Shad, are all of them species of Herrings.

The Anchovies, too (Engraulis), belong to this
family, but they differ from the herrings in the
mouth, which is eleft to far bebind the eyes, in
their gills, which are more open, and in some other
characters, -

The Common Anchovy is found in the Mediterranean as well os
on the western ccasts of France und Spain. At a cerfain time of
the year, which varies in different localities, it leaves the ligh seas
and approaches the coast to spawn, ¥hen it becomes the object of
an important fighery; to catel it the fishermen provide themselves

e

R
FiG. 268.—AXCHOVY.

with nets, about two hundred fect in length, and twenty-five or
thirty in breadth, and assemble four boats, one of which carries the
net, and the others furnaces in which they make a bright fire, This
fishery is carried on in the dark nights from April to July. The
boats are stationed about five miles from the coast, and when the
Anchiovies, attracted by the light, are assembled §in large numbers
around a boat thus illuminated, the net is cast into the water, and
laid out so as to surround the assembled fishes. This done, the fire
is suddenly extinguished, and the A#nchovies alarmed, in seeking to
escape are taken in the net. They are preserved with salt afler
removing the head and the intestines.

A very curious family, named s

The Anglers (Lophius), is represented in our seas
by a large and voracious species, bearing several
homely appellations, such as the Wide gab, Sea dexil,
and more commonly the Frog-fish or F:shmé] Frog.
In these fishes, the pectoral and ventral fins. are

Q
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shaped like hands, and project so far f'rom the
surface of the body as to be capable of being bent

F10, 269 —MANILED ANGLER,
forward and used as feet, as represented inthe accom-
panying figure (Fig. 269). °

The Common Angler (Loplhius piscatorive) (Fig. 268) is a large
fish, sometimes amng ﬂvopfuet in length, The head, as will be

) . Fi1G. 270,~THE ANGLER,

abserved, is furnishied with one or two slender horns, divided at the
tip into several processes resembling little worms, ‘I'he use of these
organs is very reinarkable. The is not one gifted with swift
motion, and (herefiré eannot take its prey by pursuil; instead of
this it usually conceals itself in the mud at the bottom, or perhaps
amosg the stalks of floating weeds, while it agitates its curious
fleshy baits, Zheir resemblance to worms and their motion attract
other dlshes, which, coming within reach, are seized by the capacious
mouth of the conecaled frog-fish and swallowed at a gulp.
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ORDER OF SUB-BRACHIAL SOFT-FINNED TFISHES.
MALACOPTERYGII SUB-BRACHIATL®

This Order is distinguished by the situation of the
ventral fing, which are placed beneath the pectorals.

It contains four families, namely, the Gadoids
(Cod-jishes), Pleuronectes (Flai-fishes), the Discoboli
(‘Lmnp-suc];e;-s) % and the Echeneides or Remorm,

The Gadoids have the ventral fins sharpened to a
point and attached beneath the throat: they are
covered with soft small scales: most of them live in:
cold or temperate 5€as ; and they afford mankind an
abundance of good and wholesome food. To ‘this
family belong the Cod, the Haddock, the Whiting.

. —

F16, 21L—TuR con,

" the Coalfish, the Pollack, the Hako, the Ling, and

other species which, although little known with us.
are valuablg in other countries for their flesh, forming
an important article of diet, both in the fresh state

~ and when salted dnd dried.  Many of tlfe members

* Sub, beneath; brochitm, the arm. .
Q2
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of this family are remarkable for the number of their
fins : thus it will be seen on referring to our engraving
Fig. 271), that the Cod has no fewer than ten, three
dorsals, two pectorals, two ventrals, two dnals, and
the candal. In some species, however, the dorsals are
united into a single lengthene(l fin, as also are the
anals. Most of them have short fleshy beards or
tentacles depending from the lower jaw. The fishery
for Cod is the most valuable in the world—the
pursuit, the curing, and the transport affording em-
ployment to thousands of hardy industrious people,
and whole floets of ships. The value of tﬁc fish
taken by British subjects, on the coast of Newfound-
land along, is ot less than 500,000Z annually.  They
are caught with a hook and line. :
The Pleuronectide® or Flat-fishes, have the body
compressed laterally, and very much elevated verti-

Fio, 272 ~tipER sip OF THE SOLE.

cally; but what especially distinguishes them is a

want of symmetry in the construction of the head,
a chamctgr which is not observed in any other verte-
brate_ animal. Both eyes are placed on the ‘side
that is uppermost, which is deeply coloured, while

* ﬁegp&v, pleuron, the side; yfirns, nektes, a swimmer, so called
from.their swimming on one gide, |
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the other side is white. The two corners of the
mouth are unequal, and it is rare to find both pec-
toral fins exactly alike; the dorsal fin extends along
the wholé back, the anal fin ocenpies the lower part

FiG, 273 —UNDER SInE OF THE SOLE,

.of the body, and the ventrals seem to be continu-
ations of it in front, as they are almost united one
to another. The principal genera of this family
are the noble Turbot and Brill (Rhombus). The
valuable Sole (Solea), the gigantic Holibut (Hippo-
glossus), the Plaice, the Fﬂupdb,r, and the vavious
species of Dabs and Flukes (Plafessa), all of which,
In a greater or less degree, are in estimation as
human food. Their form is very deep, but at the
same time very thin, and they are not constituted
to swim as other fishes do, with their back upper-
most, but lying on one side. They reside wholly
upon the bottom, shuffling along by waving their
flattened bodies, fringed with the cfc;rsal and anal
fins; and as they are somewhat .sluggish in their
movements they need concealmyent from their eéne-
mies. This is afforded to them by the side which is
uppermost being of a dusky brown hue, undistin-
guishable from the mud on which thef-’rest; and so
conscious are they where their safety lies, that when
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alarmed, they do not seek to escape by flight, but
sink down close to the bottom and lie perfectly
motionless. In the structure of the head, again,
there is a peculiar and very remarkable *provision
for the wants of the creature. If the eyes were
placed as in all other animals, one on each side of
the head, if; is l{»lain that the Flat-fishes, habitually
grovelling m the manmer deseribed, would be de-
wived of the sight of one eye, which being always
huried in the mud would be quite useless. Mo mdet
this difficulty the skeleton is distorted, taking near
the head a sudden twist to one side; and thus the
two eyes are placed on the side which is kept upper-
most, where both are available. The side furnished
with eves and provided with dark colour varies in
the different genera; in the Plaice, Flounder, and
Sole, it is the right side; in the Turbot and Brill it
is the left; while of the Holibut genus, some have
the right and some the left side uppermost. Indi-
vidnals are frequently found in which the usual
order is reverseds and oceasionally both sides are
coloured ;: but these are casual exceptions. The
value of these fishes may be estimated fronf the fact
that London pays to the Dutch 80,0007 every year
for Turhot alone.

The Cyclopteri * form a small group of sub-brachian
fishes, distinguished by having their ventral fins
united so as to form a broad disk, as in

The Lump-sucker (Cyelopterus Iumpus). In this remarkable
creature the peetorals and ventenls form but & single adhesive disk,
The skin is without seales, but covered with o thick slime, and
studded with hanl tuberoles arianged in regular lines. Ifs whole
form is deep, thick, and: ghort, ind the first dorsal is enclosed in a
thick tubereulated skin, This stmnge-looking fish is often taken
upon our consts.  Notwithstanding its odd and uncouth form, it is
beantifully and brilliantly colourad, The back and sides are tinted
with flu-y.- blue, azureMnd purple, while the under surface and fins
are of o rich omuge. It iz sometimes more than a foot and g half in
length, and almost of the same depth.  Slow of motion, and incapa-
ble of defence, it adheres to foreign objects by means of its disk
s0 figmly that Pennant lifted n tub contrining seveeal gallons of

¥ xindos, eyelos, a eirde ; mrepdy, plevon, o fin,
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water by seizing a Lump-sucker which had attached itself to the
bottom. $

TG, 214 —1UMP-SUCKER, 3
The Sucking-fishes SEchneis)' are remarkable for
the possession of a flattened disk that covers the
back of their head, composed of a great number
« of moveable transverse cartilaginous plates, by the
assistance of which the animal can attach itself to
rocks, to vessels, or to other fishes, particularly to
the shark. A species which lives:in the Mediterra;
nean and the Atlantic ‘has been long celebrated
under thé name of
The Remora,t or Sucking-fish (Feheneis Remora), and its history is

v Joaded with fable. It was pretended that this fish lived by a species
of suction exerted by means of the disk above mentioned: and

Fra, 275, —1ue kesora,

the power of arresting the fastest-sailing vessel in her course was
attributed to it; A much larger species iz common in the Isle
of France; and it is said that on the cofist of Caffrarin it is
employed in fishing, being sent off in pursnit of fishes and Turtles,
and drawn in by a line attached to the tail as soon as it has
fixed itself to its prey.

*: ¥yw, echo, lo hold ; vads, naug, a ship, because they were thohghi
tobe able to amgst the course of ships a¥ sea. { X
$# Rewora, a lindrance, 50 oalled because they were said to detain

ships.
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ORrDER OF APODAL SOFT-FINNED JFISHES.

MALACOPTERYGIT APODA.*

" All the fishes belonging to this Order have an
elongated form, a thick, soft, and but slightly scaly
skin : their chief characteristic, however, is their want
of ventral fins. They form a single family,

The Anguilliformes,t which includes the Edp,
Gymnotus, &c.  All these fishes have the operculum
very small, and opening far back by a hole or sort of
tube, an arrangement enabling them to live for some
time out of the water.

The Eels (Anguilla) ére characterized by having the openings of

the gills placed beneath the pectoral fing, They are too well known to
requite minute description.  Jels are very voracious, and extremely

FiG, 276, —siane-soseo Exi.
agile. They swim cqually well backward or forward, and their skin
is 5o slippery that it is difficult to hold them. During a great part
of their life they inhabit fresh water, and frequent ponds and lakes

o
* a, u, without ; *ovs, wodds, pous, podos, feet.
1 Eel-shaped.
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as well as rivers, - By day they almost always keep buried in the
mud, or lie concealed in holes that they excavate near the shore,
These holes nre somefimes very extensive, and lodge o great number
of ecls; but jn generl their diameter is small, and they chn X~
ternally at r)’oth ends, thus enpbling the animal to Jescape more
easily when thyeatened with danger,  When the scason is very
warm, and the giqenant waters of the pool begin to putrify, the cels
leave the bottom and eoneeal themselyes in the herbage of the shore,
or Evel cross the Jand in search of & more favourableslocality ; thoy
can, in fuct, eraw] on the ground like serpents, and remain a con-
siderable time gut of the water withont perishing.  Ordinarily they
make these Singular journeys during the night. When the ponds
dry¥up they bury themselves in the sand and remain there till
the water retumg.  The length of 'ti_mc they can remain in such u
situation withoyg perishing is surprisng, In early life, eels inhabit
the sea, and iy the spring the young cels ascend rivers to dwell in
fresh water, Which, when full grown, they abandon to deposit their
i e little fi " ] t that
we Conger I apt ittle from common eels, excep
they are of ?arggegggfgdvﬁ{mys live in the gea or salt water,

FiG, 277.—UONGER REL,

The Mur®nm ( afyrana) are entirely destitute of pectoral fing, and
their branchiw %,,.',‘,f’“ﬁﬁ’ each side by a snall Liole. The most
celebrated species ia Murana helena, which attains nearly three feet
in length, and iz marhled with brown and vellow. I* is widely

FiG. 278, --MUREN N,

spread throngh the Mediterrancan, and was very highly esteemed by
the ancients, The Romans reared them in gréat numbers in their
magnificent fish-ponds, decorated them with jewels, and f&:\lght _@hem
’ Q8
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{o come at the sound of their masters' voice, Tlirrias wns the first to
conseernte fish-ponds exclusively to Murmne, and ho cansed six
thonsanc of these fishes to bo served up at an entertainment given to
Cresar wlhen be was made Dietator, ¢

The Gymnoti® have the g{ill-openings ‘in front of the
pectoral fins, and partially closed by a membrane. One
. of them, ¢

The Gymnotus Electricus, or Electric Eel, is celebrated on account
of the violent ¢leetric shocks it has the power of communicating at
will. "

The electrio airpnmtm extends all aloug the back and tail, and
consists of four lopgitudinal series of cells filled by a gelatinous
matter, and supplied with very large neryes. These formidable
fishes ‘are so common in South Americn, that the roads nre gore-
times rendered fmpassable owing to the number of them infesting
the streams that have to be crossed. As water is a conductor of
electricity, n person may be struck at some distance, and small fishes
are killed even at a distance of fiftcen feet. ‘

ORDER,0F TUFT-GILLED FISHES.
LoPHOBRANCHL T

Distinguished by the branchie which, instead of
being pectinate (fhat is, having the form of the
teeth of & comb), as is ordinarily the case, are divided
into small round tuffs, arranged in pairs along .the
branchigl arches. These curious gills are enclosed
under+a large operculum, attached on all sides by
a membrane, and having only a small hole for the
escape of water. The Lophobranchiate fishes are

also to be recognized. by the mail-like plates that -

cover the body, and render it angular in shape; they
are of small size, To this Order belong

The Sea-Horses (Hippocagnpus)} : their body is late-
rally compressed ang more elevated than the tail.
When dried after death, the head and trunk bear

= auurds, Zymnos, naked ; viros, notos, the back.

4 Ados, lophos, @ tuft; Bpdyxw, branchia, gills—having tafted -

gille, ‘
% Trros, hippos, @ horse; kdumn, campe, a bending.
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some resemblance to those of a horse in miniature,.
which has obtained for this little fish the name of Sea-
horse. o g

.

OrpER oF FisaEs witH Coxjorngp JAWS.

-

" PLECTOGNATHL*

The chief distinctive character of ‘these ; is
that the masillury js soidly fixed m%‘,fj“,fij‘,‘;‘:;::
illary bong, and the whole united to the cranium, So
as to be immoveable. Moreover, their opercula are
concealed beneath a thick skin, which leaves ex-
ternally only a small branchial slit, They have no
true ventral fins, ®

In the family of Gymnodonts t there are apparently
no teeth, but the jaws are furnished with a species

* =xextds, plectos, twisted, eomjoined ; yvdoos, enathos, the jaw.
+ yvuvds, gymnos, naked ; $86vs, d8dvros, aioug,n:donws, ajgolh.

. .
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of beak, internally divided into plates which form a
grinding surface. To this family belong .
The Globe Fishes (Diodon),* so called becense their
jaws being undivided have each but a single tooth-
like piece, and the Tetradonst in which both jaws
are divided in the middle, so as to present the
appearance of four teeth, two above and two below.

Fra. 230, aLone-vist.
.

These two genera of fishes hiave the fuculty of swelling themselves

up like & balloon by swallowing air; this peculiarity bas obtained
for them thie common names of Swell-fish, Poreupine-fish, Balloon-
fish, &e., and furnishes them with a means of defence, for when the
skin is distended, the spines with which it'is armed become every-
where erect, and project from the whole surface of the body; when
thus swollen, they turn over, the belly coming uppermast, and thus
they float on the surface of the sea. They are found in tropical
climates.

The Sun Fishes (Orthagoriscus,} Mol §), sometimes also
called Moon-fishes, resemble the Diodon in the arrange-
ment of their jaws, but the body is compressed and of a
strange shape; it has no spines, nor is it susceptible of
inflation, and their tail is so short and so high vertically,
that they look like fishes with the hinder part cut off

One species, which,sonietimes attains more than four feet

in length, weighing about three hundred pounds, is oe-
casionally taken off our own coasts.

+ 8is, dis, double ; d8dvs, dbdvros, odons, odontos, a tooth.

+ rerpa, tetrn, four ; 88dvs, 68dvros, odous, odontos, « tooth,
1 dpBayoploros, orthagorizeos, a sucking-pig:

§ Mola, a mill-stone. /

. 4
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& 1 Fi6. 291 --sus-Fisi. .
i3 The Filé Fishes (Scleroderms)® are easily distin-

guished by their conical or py ramidal snout, prolonged
from the eyes, and terminated by a small moutlf

Fee. 252—pme Fsy,

. armed with a few teeth that are distinet from each

L2 other. Their skin is generally rough or covered
with hard seales; someé of them, named . :

§ . Balistes, have a compressed body covered by a scaly

’ .

* axanpds, skleros hard ; éip,ua, derma, akin.

=
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or granular skin (not bony) ; they have eight teeth,
generally trenchant, arranged in a single row in each
jaw, antl two dorsal fins. = They are found,in great
numbers in the Torrid zone. Others, called

Trunk Fishes (Ostracion),® have, instead of scales,

an inflexible coat of mail made up of bony plates,
which covers the head and body, so that they can
only move their tails, their fins, and their mouth, all
of which protrude through apertures in their remark-
able armour. Each jaw is armed with ten or twelve
conical teeth. They are common on the coast of
America.

Divisioy oF CarTinaGINous FISHES.
CHONDROPTERYGTLT

The Chondropterygii differ from. all the fishes we
have as yet spoken of in the following particulars.
Their skeleton is- cartilaginous, and always more
simple in its conformation than that of osseous fishes.

The skull is composed of a single piece, but shaped

in other respects very much like that of an ordinary
fish. The maxillary and intermaxillary bones do
not exist, or are found only in a rudimentary state,
concealed beneath the skin. The lower jaw is con-
stituted of one piece on each side, and the opercular
apparatus is in general entirely wanting.

Sometimes the gills are free on their external edge.
as in the osseous fishes; sometimes, on the contrary,
they are attached by both edges, and from this cir-
cumstance the Chondropterygii are divided into two
groups.

1. Those with free branchia (Sturgeons).

9. Those with fixed branchi (Sharks, Rays, &e.).

The Sturgeons ({icipmm) have the general form of osseous
fishes; their body is more or less covered with plates of hone
# Jerrpakoy, ostracon, « shell.

4 xdvbpas, chondros, cartilage ; wrépiyio, pterygion, a fin,
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imbedded in the gkin in longitudinal rows. Their mouth is'adapted
for suction, and unprovided with teeth. These fishes are generally
large, and endowed with considerable museular strongfl, They
easily sten®the most rapid ourrent, and can strike violent blows with
their tail; but their habits are ordinarily peaceful, and they are

Fro. 28 —rinx sturcros (Acipaer Sturiv).

formidable only to small unarmed prey. They feed on lerrings,
mackerel, and sometimes salmon, and also root in the mud for worms
and mollusks. In the :Kring they agcend certain rivers from the
sea, often in numerous shoals, to deposit their eggs, Their fecun-
dity is very great. We are assured that 1,500,000 eges have been
found in a single female that weighed 270 Ibs, and in another
weighing 2,800 1bs., the spawn alone weighed 800 1bs, ]

The young ones seck the seawery early and re-
main there till full grown. The flesh is wholesome ;
and from their eggs a kind of food is prepared, much
esteemed in the north of Europe, ealled Caviar. It
is chiefly from the swimming bladder of these fishes
that 1singlass is manufactur

The Polyodon, or Spatularia, a fish allied to
the Sturgeon, -is foun{ in the Mississippi; it 1is
remarkable for an enormous prolongation of the
muzzle, to which its wide borders give the figure of
aleaf. The mouth is well cleft, and furnished with
several small teeth. ° '
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The Chimearas form a connecting link between the
precedin'g and the Sharks.

FiG, 234, —NORTHESS CADLEEA,

CanTinAciNous Frsaes wire Fixup BraNcuim.
CHONDROPTERYGII BraNcH1is IFIxis.

In this division of cartilaginous fishes the gills,
instead of being free on their external edge and sus-
pended in a-common cavity, from which ‘the water
escapes by a single opening, are adherent to the
siin, so that for the escape of the water that passes
over them there are as many openings as there are
intervals between the branchim. In other respects
these fishes differ very much from each other. They
are divided into two orders, distinguished by the
structure of their jaws, viz.,

The Plagiostomes* and the Cyclostomes. T

s

ORDER OF PLAGIOSTOMES.

_ This Order comprises the Sharks and the Rays, or
Skates. They have both, pectoral and ventral fins,
five branchial openings on each side of the neck, or
on its inferior face, and the jaws are armed.with
teeth, vl hey lay egos covered with a hard horny
shell (Fig. 286). = . .

The Sharks (Sgualide) are recognisable by their

* madyios, plagias, ablique ; i—having thei
monax : gll::f:e( ];12.;;::; : m'e ;c ordua, @mn, the mouth ;—having their

lnrfm':i;t?xo; eyelos, acircle ; orépa, stoma, the mouth ;—having circu-
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general form, which differs but little from that of
.+ ordinary fishes. Their skin is covered with a mul-

\ FiG, 255, —1AMMER-SHARE AND Saw-risil,

titude of small spines of stony hardness, and becomes
very rough on drying, so as to form a sort of file
(shagreen), much employed in the arts for polishing

- -
\ 4

& ¥ 230, —SUMARK'S TG,
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hard bodies, such as ivory. Among these tyrants of |
the deep we may select for special notice ® i
|

The White Shark (Squalus Carcharias), which attair twenty-five .
or thirty feet in length, and is celebmted for its ferocity. Its vast .
mouth is furnished with triangular moveable teeth. the number of

which increages with age. In the young there is but a single row, . 4

FG. 257, —~WHITZ SHARK, 3

in the adnlt six. The strength of fhis fish is very i

] ! f ery greaf, and its
’&Ot':;nl rapid; its voracity knows no bounds; henee it is amongst
nmcl nanal dangerous of animals. Men frequently become its vietims,
smmw}’lnnnyu&eight or ten tunnies have heen found atonce in its .
bt they bRl tannies, and cod-fish are the ordinary food of sharks, |

'I‘beezlmr = dead bodies, and even devour each other. g ¢ )

Petdaion - indesd, is omnivorous; he will gwallaw anything, from
e I;:ken ! tclan;ns to fat pork and gnehovies, In the stomach of
Vs of Bt l?d)nrban at Sydney were fonnd half & ham, several
ue?mll-do u i;ll; ¢ hind quarter of a pig, the head and fore-legy of
vt E’s:: z’ i rope lpu_m'l its neck, a quantity of horseflesh, o
5 iuterc[:t ic n 'ta;'ld & ship's scraper.  This mta{oguo would form gt
Frons roeting fact for o work on * Digestion ind its Derangements.”
Dn'i‘hnn‘x n_:r JOf this fish twelve gallons of oil were obtained.—

e Greenland Shark (Lama is) 4 i b

J rgus borealis) s a large animal, \

twelvo or fourteen foet in lengfh oruose, and six or eight in cireum- i
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ference. It is harmless to man, but an enemy to wlmleg, biting and*
tearing these superior monsters when alive, and eating them up

_ o
F1G. 255, GREEXTAND SHARK.

when they die, gorging itself with blubber, like an Esquimansx, scoops
ing hemispherieal pieces, cach as large as a man's head, ont of the
whale’s body, and swallowing ns mueh as ever it can, until it bas
80 filled itself, that it has no place whercin to stow AWAY ANy .Imore;
heeding no annoyance, not even the stab of a knife at dinner-time,
und contenting itself with a fasting diet of small fishes and erabs
on those days when whale-beef is not to he procured.—Mr, AvsTEN,
The Saw-fishes { Pristis) (Fig. 285) are especinlly.distinguished by
their very long snout, in the form of o sword-blade, armed on eachi
edge with sirong bony spines, which are pointed and cutting ; this
tertible weapon enables its possessor fearlessly to attack the largost
whales. The teeth covering the jaws rescinble a pavement of* £mall
ebbles. * The common Saw-fish attaing o length of twelve or fifteen
cet,

The Skates (Raia) form a larze tribe, of which
the common Thornback is a familiar example. *

Fio. 289, —THnonsack,
>

I'ishes of this family are recognisable by their body
being horizontally flattened, a conformation prinei-
pally due to the disposition of their pectoral fins ;
these are extremely broad and fleshy, and joined
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to each other, or to the muzzle in front, and extend
backwards on both sides of the abdomen, nearly tog
the base of the ventral fins. The eyes are placed
upon the back of the head. The mouth, tlss nostrils,
and the openings of the branchiz are on the ventral
surface of the body ; the dorsal fins are situated pllmll
the tail, which is very slerider. Our coast furnishes
many species. :
To this family belong

" The Torpedos, or Electric Rays, cclebrated for their power of
giving clectric shocks.  Their ¢léetric apparatus consists of a mul-
titude of . vertical membranous tubes placed close together like the
cells of a honeycomb : these cells are filled with mucus and largely

Fio. 29 .—rorrEDO,

The Torfpedos are less powerfully electrical
can nevertheless benumb the arm of a per-

supplied with nerves,
than the Gymnoti, but

son_ touching them, hence they are called Cramp-fishes, They
probably use their electrical batteries as n-means of obtaining their
prey, %y are frequently mot with upon our southern consts.

2

(ORDER OF CYCLOSTOMES, OR CIRGULAR-MOUTHED
CHONDROPTERYGIANS,

This, the Tast order of, cartilagi ishes, is
characterized by the sip B e
mouth. Their body
and they have né

such are

is elongated, naked, and slimy.
ther pectoral nor yentral fins ;

The Lampreys (Petromyzon),* recognisable by seven
* wérpos, petros, q one 5 wie, myzo, to suck,

gular conformatipn of the -

“
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branchial openings placed on each side of the neck, and

wby their circular mouth, armed with several ranges of
strong teeth ; the tongue is also furnished with teeth, and
is carrieds forward and backward like a piston, thus
enabling the animal to use its mouth, not only to suck in
the materials upon which it feeds, but to attach itself to
solid bodies. The skin of-these fishes above and below
the tail is raised into a vertical crest, whieh takes the
place of fins.  *

The Sea Lamprey (Petromyzon-marinus) is two or three feet
long, and marbled with brown on a yellowish ground, it inhabits the
consts both of Burope and America, and in the spring ascends rivers

Fio, 20L—LAMIREY,

to deposit its eges. It ordinarily preys mpon marine molluscs, or
fnfmanu of dead animals; but if also attaches itself to large fishes,
and succeeds in piercing their skin and'destroying them. -~ Its flesh
is much esteemed. .

The Fresh-water or River Lamprey (Petromyzon fluviatilis) is a
emaller species, seldom exceeding eighteen inches in length; it

Fig. zgz.—m-xn LAMPRET,

the frreater part of the year in fresh-water lakes, which it
abandons in the spring to enter rivers. Its colour is dark olive,
yellowish, and silvery beneath. ;
.

A third species is A v
The or Small River Lamprey, abont eight or ten inches
in length; it also inhabits fresh watefs, and is distinguished from the
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former by its dorsal crests, which are continuous or united instead of
being distinet. i Febove: by
The Hag-fishes (Myzxine)* have the mmouttt il;hrmcl* a mel ¥ I“
single feng-like tooth, while the fongue 15 t{‘"‘:‘ AR Tt liny
with two horny plates deeply sormted, S0, aun r"f "Eﬁ | t“"'
might be supposed to be lateral jaws HESEEAS. Clmrioniase
Fia. 293 —uy XISt
animals, In other respeets, the organization ¢ 3‘&%"’;—1’:&" ’:&':blfb
that of Lampreys, Theirbody is cvliudfi"“]'-"n"muth is cirlz-lll Ciia
with o crest thal surrounds the tail; the’% Sareadboid T stir-
rounded by eight cirr, and its upper Wé‘w ‘lis lubrici;u. ,(;T::_ﬁ o
They have no vestiges of eyes, and thei® Jw MR o i l:
great quantity of mucus. “Thus provided:. TR %] el :
attacks its prey, uses ifs: mouth like u CUPPINEETTL MRS b
.{ang i{lto o flesh of its vietim, and thus _ﬁt(‘ﬁ‘:"ng a firm hold, the
ingual saws tear thei into its very VIUUS
i e ey e e 1 s, b compltly
soft and membrnous skeleton, They keep It e e
streams, and exhibit many of the habils
+ also resemble in their shape. W |

'

CHAPTER XXHIL
: REI’I‘LLE'S.I

Tue word Reptile simply means that the animals so
designated creep or crawl upon the ground; and, in a
general sense, is sufficiently applicable to the class
that next offers itself to our contemplation. In
some, their unwieldy kody, scarcely supported by
their shorl and stunted limbs, presents an uncouth and
hideous appearance ; whilst others, farnished with no
limbs at all, progress with serpentine movement along
the surface of the oround. These animals have ever
been look®d npon ¥ mankind with involuntary ab-

o P o
? Mivos, myxinog, slime-fish. '
T Guuos. ammos, sand ; xﬁ-hm, chaite, horse-hair.
1 Replo, to ereep ot cramed, |

of worms, which they

X

o
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horrence, and, by all nations, either despised for their
stupidity or dreaded for their malignity.

The naturalist, however, finds that the power of
the Alm#hty is manifested with as mueh glory in
these vile objects of universal detestation, as in the
more favoured races of Creation. He sees nothing
in the class of Reptiles but animals singular in their
forms, curious in r!lu:ir structure, marvellous in their
metamorphoses, and ‘admirsbly adapted, by their
habits, to the duties imposed upon their different
races. IFew beings, imfeed, are more worthy of
the attention of the thinking observer, than these
proscribed and persecuted creatures; and, as the
reader need not fear to accompany us into their
zloomy haunts, we may at least peep behind the
roken masses of rock where they hide, display them
coiled up beneath the rotting vegetation of the forest,
se¢ them swimming in the stréams or wallowing in
the marshes, and observe the mechanism by which
they have been enabled to t.eree% or climb, or walk,
or run, or leap, or even fly. Neither are they ill
adapted for their appointed localities, or inharmonious
with the scene around them. It is in the dismal
swamps of tropical regions that we must sec the
Reptile races in their full luxuriance—where the
rivers slowly roll along their sluggish waves, or
spread out in broad swamps, which, far and wide,
cover the alluvial slime they have deposited. These
vast morasses, steiming with fetid fogs and pestiferous
exhalations, alternately inundated and left dry, where
earth and water appear to contend for undefined
possessions, are peopled only by the Reptile forms
indigenous to such localities. Enormous . serpents,
trailing their length along, impress the miry soil with
tortuous tracks. Crocodiles and Toads knead with
their sprawling feet the yielding clay; huge Alli-
gators llurk in ambush, and a thousand hideous things
withdraw themselves from observation. The Reptile
occupying this intermediate domain, between the
waters and the land, is neither a perfect quadruped
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nor a. true fish, but a sort of ambiguous production
sharing the attributes of both, t us, however,
examine their structure a little more closely.

In Reptiles the cireulation is arranged®in such a
manuer, that the heart, at each contraction, sends
into the lungs only a small portion of the blood
received from the variousd parts of the body; so
that the bulk of the eirculating fluid returns 1o the
‘system without having passed through the lungs, and
undergone the process of respiration, .

It is respiration that communicates to the blood its
heat, and to the muscles their irritability,  We find,
therefore, that Reptiles have ‘cold blood, and that
their muscular power is, upon the wholc:, less than
that of the quadrupeds and birds. Aceordingly, their
movements are generally confined to those of creep-
ing and swimming 3 and although many of them can
leap and run quickly’ upon Some occasions, their
general habits are lazy, their- digestion excessively
glow, their sensations obtuse, and in cold and tem-
perate climates they pass almost the entire winter in
@ state of lethargy., Not possessing warm blood,
they have no occasion for clothing capable of re.
taining heat, and they are consequently covered with
scales, or simply with a naked skin. As another
consequence of their want of vital warmth, no Reptile
sits upon its eggs, which frequently have only g
membranous envelope, and are lgft, to be hatched
entirely by the heat of the sun, or of the soil in
which they are deposited. ,

The class of Reptiles is of great extent, and em- ‘
braces many forms of apimals that differ widely from -
each other, both in their structure and habits : they
may, however, be ‘ouped under four principal
sections, characterized ag in the following Table :—

o
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CHAPTER XXIV. -
AMPHIBIA.®

Tur globe, that we inhabit is usually said to be
made up of land and water, and, perimps, for the
purposes of the geographer, such a division is all
that is requisite. A little reflection, however, will
convince the naturalist that a very considerable
portion of the world around us can scarcely be re-
ferregl to either of these geographical sections. That
there are extensive marshes, for example, equally
unfit fo be the ‘habitation of aquatic animals, as of
creatures adapted to a purely terrestrial existence ;
that some localities may be alternately deluged with
water and parched with drought, thus the margins of
our lakes, the banks of our rivers, and the ghallow
pools and streamlets of warm climates can only be
sdequately populated by beings of an amphibious
character, alike capable of living in an aquatic or in
an aériform medium, and combining in their siructure
the conditions necessary for enabling them to reside
in either element.

Aquatic animals, strictly so called, breathe by
means of gills; to adapt a vertebrate animal to
respire air, it must be provided with lungs, consisting
of membranous bags more or less divided internally
into’ numerous cells, over which the blood-vessels
spread like an admirable "net-work, fitted for ap-
propriating oxygen from the air of the atmosphere
instead of from water. But if a creature is destined
to live both in air and in water, it must obviously
be provided with both gills and lungs coexistent,
either of which may be employed in eonformity with
the necessities of the moment. We cannot, therefore,
he surprised that, in the lowest Reptiles, this is
literally the ‘arrangement adopted ; that they respire,

* awpls, amphis both ; Budw, bioo, te live—living in two elements.
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like fishes, by means of branchiz or gills while in
the water, whereas on emerging into the air they
have lungs at their disposal. Such, for example, is
the case With

The Mud Fish (Lepidosiren * Protopterust). These
animals are met with both in Africa and America ;
they are only found in the ditches of the, rice-fields,
which are for” more than half the year under water,
while during the other half they are dry. While the

K. 294.—-30(’1:-1’1“1.
tropical rains continue, or s Jong as the waters pre-
vail, the creature breathes by gills, and lives the life
of a fish, which, in outward form, it much resembles ;

but when the water begins to dry up, it burrows

into the mud that a vertical sun speedily bakes
into a hard crust. An aperture, however, is left in
this clayey cell, by which air'is admitted, and therein
the mud-fish, enveloped in a thick coat of slime,
passes the dry season rolled up and in a torpid con-
dition. In this state they are dug out of the ground.
like potatoes and fried like Eels. 3.

The Lepidosiven above described,-from its scaly
covering, seems properly to belong to the Class of
Fishes, notwithstanding its amphibious capabilities :
but there are numerous credtures, decidedly repti-
lian, equally provided with both kinds of respiratory
apparatus,

The number of animals that in their adult state
are so furnished is very small; bt there are many

")«:ls—-laox, lepis—lepidos, a seale; siren, an annual noticed
further on—=Scaly Siren. P

t mpéros, protos, first; wrepdv, pteron, a wing or fin—ie. with
radimentary fins, R . 3 .

: R

.-
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which, at an early period of their existence, are thus
organized, and at different periods of their lives
possess ‘both lungs and gills. Some of these, when
very young, have gills only, and, like fishies, respire
water: buf as they advance in age, the gills become
obliterated and lungs are developed.

“Such are the Frogs, Toads, and Newts, called,
from this circumstance, Caducibranchiate* Amphibia,
or Amphibious animals with perishable gills. In
another group, the gills are persistent throngh life,
even after the lungs are completely formed, and,
of course, animals so provided can live indifferently,
either in the air or in water. These are called
Perennibranchiatet Amphibia, or Amphibious animals
with perennial or persistent gills. * :

Animals of this description present many characters
in common: instead ”o} being covered with seales,
their skin is naked, smooth,-and often moist. 'Their
body is either depressed’ and squat as the Toad and
Frog, elongated like the Salamanders or Newts, or

- worm-like as in the Cwmeilias. The head is flattened
and joined to the body, without the intervention of a
neck. They have no ribs, and their toes are not
furnished with claws or nails. :

The Amphibia thus distinguished ave classified as
follows :—

FoorLess Aspnipia (Apoda).!

The Amphibia, which, from their total want of
limbs, have been termed Apoda, so much resemble
snakes in' their general form, and even in some
particulars of their irternal structure, that Cuvier
arranged them with the serpents, and by the super-
ficial observer, they might almost be mistaken for
worms ; such are -

The Blind Worms (Cacilia).§

* Caducus, easily falling ; branchim, gille, ?

+ Perennis, perennial ; branchim, gil

1 @, a, without ; wos, wodos; pous, podos, a foot—footless.
. & Cwoeus, Wind. -
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The body of these ercalures is very nearly cylindrical. Their skin
is gmooth, and transversely fugrowed by annular wrinkles. . At first
gight it appears to be completely naked ; but, on dissection, small
and extremely thin seales are.found. The eyes, which are very
small, are @ncealed beneath the skin, and sometimes are entirely

Fii, 205, —~TW0-LIXED CACLIA,

wanting. These reptiles inhabit ‘humid and shady places, make
holes in the ground, and seem to feed on vegetable substances as \v'ell
as on worms and small insects; they are found in Sonth America
and in the East Indies, Gills are said to have been discovered in
a young specimen, but no trace of thiem i3 to he scen in the adult,

AMPHIBIA WITHOUT (GILIS.

ABRANCHIA.®

A few creatures found in the Southern United
States constitute this limited group.  They are ex-
ededingly like Eels ; the body being greatly length-
ened, smooth and flexible, and thougle they have

* g, n, without; 8dvyxer; branchia, gills.
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four limbs, these are so minute, so mdimentary, and
placed so far apart, as scarcély to affect this eel-like
contour. The toes on their fect are scarcely more
than little pimll)les. >

These animals appear to form an exception to the
universality of metfamorphgsis in the Class. They
habitually reside in the water, but are exclusively
air-breathers, no gills having been obsérved at any
stage of their life, though there is an orifice on each
side of the neck. = The eyes are small, and the bones
of the spine present, both in front and rear, that con-
cavity which marks the vertebra of Fishes. To this
Order belong

-
The Amphiumas, called by the negroes, who erroneonsly regard
them ns being exceedingly venondous * Congo Snakes,”  They live in

L FIG, 296 —TWO10KD AMFRIUNA,

madds waters, or in mud, heing sometimes found three feet deep in
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: mud of the consistence of mortar, into which they burrow like an

earthworm. They inhabit the ditches of rice-fields, and feed on

' small fish and fresh-water mussels, beetles, and other inseets,  Some-

: times they are found on dry land. They pass the .winter season in

' the mud, eatlocting together at that time in great numbers, and re-
main in a state of torpidity till the spring,

k The Gigantic Salamander (Sidholdia maxima) was discovered by

5
Fi, 237, —~GIGASTIC SLANANDER,

X »
" the celebrated naturalist Von Siebold, in Japan. It is a hideous-
looking animal, with four toes on the front aud five on ghie hind feet,

Another large specics met with in the fresh waters of North Ame-
rica has received from our Anglo-American brethren the pretty
names of . e

The * Hell-bender,” the * Muyd-deril,’ and many others equally
expressive of esteem and regard. .

Anxenipra witH PrERMANENT GILLS.
PERENNIBRANCHIATA.,

This family is composed of aninials that always
preserve their branchitw, and resemble in their struc-
ture the_tad%zles of Newts. Ipdeed, they were at first
regarded as being the young of some large species of
Triton ; but there is now no doubt of their being per-
fect animals, and what is very remarkable, possessing
as they do, well-developed branchiwm, they have also
lungs, and are consequently completely amphibious.
Their body terminates in a long yertical tail ; their
Jimbs are Dut little developed, and the hifider pair is
sometimes wanting. Four genera are known, namely,
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the Axolotus, the Menobranchus, the Proteus, and the
Siren.

The A%olotle (Azolotus) in every respect resembles gno tadpoles
of Salamanders that haye acquired both their fore and hind legs.
The gills project from orifices on cach side of the neck, and take the
form of branched tufts, as may be seen in the accompanying figure,

representing the Axolotus piscifornis, an animal inhabiting the lakes

FIa. 298, —AXOLOTLE.

of Mexico, It is about ten inches in length, If is said to be com-
monly sold in the market of Mexico, and to be esteemed as 5 loxury
by the inhabitants, dyessed in the manner of stewed cels, and seryeil
up with rich sauce. Humboldt declares that he found it savoury and
wholesome., Take Champlain, in Canada, produces a species much
resembling this, buk three or four times o3 large.

The Snake-like Proteus ( Proteus anguinus)., The native place and
abode of the Proteus is the water in some subtermnean caverns in the
limestone of the south of Europe, as, for example in thatof Adels-
burg in Carniola. This cavern wus visited by the late Sir Humphry
Davy, who has left us a very interesting account of it and its strange
inhabitant. At first wiew, yon might suppose this animal to be a
lizard, but it has the motions of a fish. Ifs ‘lcml and the lower part
of its body all beara strong resemblance to an Fel ; but it has no
tine, and its eugious branchial organs are not like the gills of fishes.
They form a singular vasealur structurs almost like a crest round the
throat, nnd they may be remgved without causing the death of the
animal, which has also lungs. With this double apparstus it can
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livo eitlierin or out of the water, Its fore-feet resemble hands; but
they have only fhree fingers, and are too feeble to be of any use in

. 7I~‘m. 299.—:-1:0:-;‘,;
supporting the weight of the animal, while #he hinder feet have only
two claws or toes."

The Mud Eel (Siren lacertina) almost exnctly resembles an Eel

Fig. 300, —sxeLrTON 0F ames,

in its general shape; but, instead of fins, has legs. These, however,
are only two in number, representing the anterior pair; they are
very short and feeble, and of little serviee in prggreasion, efther
when in the water or on land; they are terminated by four toes.
These animals, as the English name indicates, live chiefly in mud, and
are abundant in the rice-fields of Caraling, where, when the ditohes

k3
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are cleared, they are often thrown out in great numbers.  Being re-

?miod a5 venomous by theslaves, they are instantly killed, or dread- 5
ully mangled. Sometimes they leavé the' soft mud, in which they :
usually barrow, and take to the water, where they swim with great
quickness. They are oceasionally taken by persons engling with a i
bait of Earthworin Sometimes, like Iels, they leave the waler

and are found on (ﬁy land. A specimen, which was kept aliye in . ‘
the Zoological Gardens in lhg Regent’s Park, devoured about a dozen

and a half of Barthworms daily.

BATRACHIAN AJMPHIBIA.

a frog) is given to those Amphibians that resemble a
frog in their structure and general habits.  All thes o 4
Batrachians, when young, undergo a series of trans- ot
formations or metamorphoses, so that they enter life 1
under an entirely different form from that which |
they afterwards assume. In their first condition

they are usually designated Tadpoles. v

When the young tadpole first leaves the egg it resembles ﬂ

The name Bafrachian (from the Greek Barpixos, %

a little fish, and can live only in water. Tts head is very
large, its belly protpberant, and its body quite destitute of

> n « 4
" Fitie 30L—TADPOLEX,
limbs ; it is provided with a compressed tail, which sub-
sequently becomes elongated and much expanded. TIts
mouth is a small, sepreely perceptible hole, and its bran-
chim consist only of a tubercle placed on each side of the '
hinder part of the head. These appendages, however,
very soon lenﬁ".ﬂlcn and become divided into shreds
(Fig.301a). The eyes grow perceptible through the skin, t‘
and o small transverse slit appears under the neck, form-
» . 1
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ing a sort of membranous operculum. A little later the
branchiw become ramified, and the lips are covered with
a minute horny beak, by the aid of which the little animal
fixes itsdlf to vegetables that form its chief food ; but this
stato does not last long. At the end,of a few days the
branchial fringes, appended to cach side of the neck,
begin te disappear (Fig. 8016), and respiration is carried
on by means of small tufts of blood-vessel, placed along
four cartilaginous arches, situated under the throat. A
mewbranous tunic, covered by the skin, envelopes these
internal branchim, to which the water arrives by the
month, and, after having laved these organs, escapes
through one or fwo external slits, the situation of which
varies o little in different spoeics. The respiratory appi-
ratus, now, exactly resembles that of fishes, Some time
afterwards the hinder legs of the tadpole show themselyes,
and are developed Littls by little (Fig. 301¢). These attain
considerable length before the front logs are perceived
beneath the skin, which at a later period they penctrate.
About the same time the horny beak falls off; leaving
the jaws unencumbered. The tail begins to waste away ;
the lungs are developed, and, in proportion as these organs
become more exclusively the seat” of respivation; th
branchi®e fade and disappear. Finally, in Frogs and
Toads the tail is altogether lost, tha animal assumes
the form that it preserves through life, and completely
changes its regimen. From being at first herbivorous, it
gradually becomes exclusively carnivorous, and all its
digestive apparatus is changed accordingly. The period
of thesd changes varies from about four to cight weeks,
according to the species; and it has been ascértained that
different circumstances may considersbly hasten or retard
the completion of their metamorphosis. A deficiency
of light and heat very much prolongs the duration of the
tadpole state. .

Having reached their perfoct condition, the frogs cease
to be aquatic animals ; but most of them eontinue to live
in the neighbourhood of water, and dive frequently into it.

The Batrachia are divisible iito two sections, those
that preserve their tail in their adult state (Urodela),
and those that lose that member altogether (dnoura).
Those that retain their tail walk badly: owing to the
feebleness of their limbs they can only drag their
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bodies along the ground, and usually live in the
water—sach are the Newfs. Those, on the contrary,
which lese their tail, as the Frogs, walk or-eyen leap
with facility. : 3

TarLep BaTracuisNs (Urodela).*

In this division, which comprehends the Newts and
the “Salamanders, the tail, so
characteristic of the tadpole
condition, remains large, long,
and well developed through life.

.

The accompanying figure of the
gkeleton of one of these animals
will display its general form and
strycture; tho body is slender,
lengthened, and lizard-like ; the
limbs are four in number, and
furnished with small, well-formed
toes; the vertebra: are numerous and
flexible, the ribs mere rudiments and
very short.

The Terrestrial Salamander (Salaman-
dra) i3 o harmless little roptile, * from six
to eight inches long, thicker and fuller
than a lizard, having a pale white belly,
and ofe part of the skin exceeding black,
the other yellow, both of them very splen-
dent and glistening, with & black line
going down the back, baving upon it
many little gpots, like eggs.” This
“daughter of fire, with a hody of ice,”
was formerly, and is still, in some parts
believed to he able to brave the violence
of fir, to pass throngh it unhurt, and even
. 7 ; to extinguish it in its course, with how
1 much truth we leave our readers to judge.

» The Iyuung of the Salamander are pro-
duced alive and fally formed ; they only
odiffer from the mother by the possession
L : of gills. The Salamander inhabits Cen-
¥ie, #02~exzrerox ov  tnl Europe, and oceurs in many parts of

SALAMANDES, Francee.

"
v/

* dupd, oura, fail; jAos, delos, mau{fesl;i.c.. having o con-
spicuods tail, -
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1 The Great Warty Newt ( Triton cristatus) is one of the’most com-
man and the largest of the British species. It lives upon aquatic

T10. 303,~SMOOTH NEWT. 2

inscots, and ofher small animals, and also upon tadpoles ; it is
evervwhere to be found in ponds and large diches.
The Smooth Newt (Lissutriton punctatus) likewise abounds i or

AREL)

i
Foo. 304~ METAMOEFHOSES OF SEWT.
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ditehes and ponds, in which it may be s¢en throughout the summer,
crawling on the bottom, climbing the stems of plants, swimming
with a wriggling motion through the water, or coming to the surface
to breath.c the air. The male frequently digplays the under-surface
of his body, which is of a rich orangg, studded over, as'is the olive-
coloured back, with round black spots. His tail in spring time is
bordered with a fin-like expansion, and is often tipped with bright
red and violet. 'The female deposits her eggs on the leaves of nquatic
plants, which she folds up in a curions manner, and glues together
a8 o protection to the soft and shell-less eges. There i3 a curious
superstition current among the Irish peasantry :—They believe that
this Newt has a propensity to jump down their throats, make a
lodging in their stomach, and to multiply there in a frightful manner.
The remedy is to find o strenmi nunning directly south, and ‘to
lean over it with the mouth open, when-the “efts™ will come out,
one by one, and plunge into the water |

© Tamiess BarracHia (Anouwra).®

Ihe total absence of the least vestige of a tail, and
their short, squat, broad shape, their great heads,
h}lge mouths, and strong muscular limbg, are suffi-
cient to identify Frogs and Toads anywhere, espe-

Fio, 505 —rroa.
* o o, without ; dupd, cura, a fail,

A
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cially as in these particulars they differ so widely
from any other member of their class. But these
characters apply only to the adult animalss in the
tadpole” condition, an unscientific observer wanld
scarcely detect any difference between a Frog and a
Newt. '

The Frogs (Rana) are too well known to need diseription, The
enerzetic movements of the Common Froz (Rana temporaria)
command general admiration. The length of its leaps and its
vigorous action in swimming depend on the great development of
the hinder lmbs.  These snimals foed on slugs and insects, which
they seize by means of &heir tongue, the ngement of which is
very curious, When at rest the fongue hﬁ]oﬂ back upon itself,
so that the tip is directed towards the throat—in seizing a fly or
beetle it is launched forth like lightning, and as “F‘ckly-rﬁtmdcd;
with the captive prey adhering to its extremity. The accompany-

ing figure of the skeleton of the Frog may be compared with that of
« the Salamander on a previous page. It will be seen, with' many

L] '( -

Fio. 06.—sxmretos or rroa.

points in common, to present impogant différences, particularly the
small number of joints in the spine, the great gize of the pelvis, or
bony frame-work at the hinder part, and the enormons development
of the hinder liibg, = The Frog hos no teee of ribs, which in the
Newts do exist, though very small.

Frogs are distingunishable from Toads hy a row of tecth all round
the upper jaw. They feed only on living proy. In winter they bury
themselves in the mud, or in holes, and do not eat. X

The Tree Frogs ( Hyla) do not differ much from ordinary Frogs,
except that the extremity of each of their tees®is enlarged and
rounded into o sort of viseid pellet, or ball, that edables them to
adhere to objects upon which they climb, and to ascend trees. Ens
dowed with great suppleness and agility, Tree-frogs travel very

\"'



e

376 TATLLESS BA®RACHIANS.

lightly over the most flexible branches.  During the whole summer
they live in’this manner ou frges, pursuing insects, but in winter
they retire to the bottom of the water, like ordinary Frogs, and do

o

Fra, 307, —7iee rrodG.

not return again to the humid foliage where they reside, until after
they have posited their eggs. The common Tree-frog (Rana
arboria) is of an apple-green colour above, and pale beneath, with a
black and yellow line ni’ong ench side. : 5

The Toads (Bufa) have n thick-set body covered with warts, from
which exudes a viscid humonr, Their hind legs are not so much
elongated as those ‘of Frogs, and they leap badly ; in geneml, they
creep rather than walk, and when surprised, instead of taking to
flight, they stop suddenly and inflate their body, so a5 to render it tense
and elastic, and cause the skin to pour out a white and serid fluid.
Sometimes they endeavour to defend themiselves by biting, but their
mouth ¢ quite destitute of tecth. These hideous reptiles gencrally
conceal themselves in shady humid places, from which they do not
go out except at night, or immediately after the wam and abundant
rains of summer.  Like Frogs, they feed on small mollusks, worms,
and living inscets, but they are more terrestrial in their habits,
They betake themselves ip summer to pools and streams, where the
females resort to deposit their eggs.  In countries where the winter
ig cold, they pass the scason in holes in n benumbed state, Their
respiration then becomes extremely limited, and the contact of o
very small quantity of air with the skin is sulficient to waintain their
existence,  When placed in gtoations where evaporation i very
inconsiderable, they can live in this way for a long time, This ex-
plains liow it is that Toads enclosed in plaster, or shut up in holes
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oxcavated in stones, are often found alive after muany months of
confinement,

Fia, 303 —10AD,

The Fipas are still more hideous than the Toads, Their body &
more flattened, the Lead triangnlar, the eyes very swall, their hind




378 ®  SERPENTS, S

Jegs short, and their anterior toes split at the end into three or four
ints.  The tongue is entirely wanting, ‘The species best known
inhabits the warm and humid parts of South America, and is re-
markableon account of the manner in which its young are Jdeveloped.
Fhe male places the egzs on the back of the female, who immediately
takes to the water, where her skin swells and forms colls, wherein the
young are hatched, and remain until they have completed their meta-
morphosis ; &lwu the mother returnz {o land.
® o r

CHAPTER XXV.
SERPENTS  (Ophidia).*

Tue farst ogder of trne Reptiles includes the Serpent
tribes,—animals entirely deprived of limbs, and yet

endowed with most formidable attributes. Unfur-

Fo, 310.—sxprrrox op SERPENT.

nished with any apparent means of progression, the
scale-clad Serpent makes its way in either element

v
Upis, ophis, @ serpent ; elBus, cidos, form or shape.

’
.
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with equal facility. Destitute of any prehensile mem-
bers, it seizes and devours the stroncest and most
active prey, it binds its victims in a ?iving Tope, or
with a single seratch inflicted by its venomed fangs
speedily destroys the stoutest assailant. ‘I'he Ophi-
dian Reptiles are arranggd in five families.

The Water Serpents (Hydrophids),* ag their name
imports, ave aquatic, many living in the sea, and
others in fresh water. They are chiefly natives of
the Bast Indies and the Indian seas,

The Sea or Pelagic Serpents (l[yrlrum fu) are not very numerous
in species, thirty-two only being deseribed, but they are extremely
abundant as individuals, and unlike the Terrestrinl Serpepts, are
always met with in nambers together; so much is this the case
in latitudes where they aré common, that their appearance serves to.
mariners as au indication that they are approaching land, Their
body, in order more easily to cleave the waves, becomes slender to-
wards the two extremities, and their tail is so compressed or flattened
as to be at once an oar and a rudder. These snakes cannot ercet
their fangs so much s the Viperine Serpents, and in biting their
prey, they retain hold of it with their jaws. Their size varies in
different species, from fwo feet and & half to five feet.

The Fresh Water Snakes (Homalo;wina)f are nearly equal in
number to the Marine, about thirty-six ipecies being described.
They are almost all natives of intertropical countries, and have been
met with in Indis, Ching, Java, Borneo, the West Indies, and in the
warm parts of North and South America. Many of them attain
considerable dimensions, but they rarely exceed four feet in length,
though they are as thick nsa man’s arm,  The greater proportion of
them are truly aquatic, and appear particularly formed for peopling
the immense tracts of fresh water found in the countries they in-
habit, which swarm with fishes, that constitute their nsual. food.
They linve & peculiar appearancy, and most :lispmportionnlo shape,—
a ghort, conical, and ro Ju.st._lnil, a head exceedingly? broad, thick,
blunt, and short, covered with plates of imegular and inconstant
form, small nostrils, and little cyes directed upwyards,

The second family is that of the Venomous
Serpents, par excellence, thle most dreadful of all
living creatures. - Fortunately there is something

qmore than usnally repulsive in their aspect, their

thick broad head, their wide. jaws, their brilliant
eyes, give them an expression ‘of diabolical malig-
nity, and man and beast instinetively recoil from
their presence. Their general appearance and phy-

* Gowp, udor, waler ; ddus, ophis, a snake,
t dpaids, homulos, simooth ; Sdus, opsis, appearance,
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siognomy are so peculiar, and the impression which
their look creates is so vivid, that they may, for the
most part, be immediately recognised by any one
who has ever attentively examined a single®species.
«Their jaws are generally weak; the under one is
provided with a series of sharp-pointed teeth, but the
upper jaw is destitute of any, except the moyeable
poison fangs. The head is extremely broad, flattened
on the crown, and heart-shaped or triangular, In-
stead of being covered by plates, as in the harmless
races, it is clothed in scales similar to those of the

Fia, SLL—HEADS OF POMONOUS SNAKES OF DIFFERENT GEXERA.

back: Their eyes are small, have a vertical pupil,
are deep sunk in the sides of the head, and over-
shadowed by the projecting plates of the eyebrow.
The upper lip is swollen, and hangs down in order to
conceal the long fangs, ,In form they are heavy and
squat, the bedy being pretty thick in the middle,
somewhat compr ; the back slightly keeled,
covered with rongh keeled seales, while the belly is*
co'vo'red with brc_m,d bHand-like shields or scuta. The
tail is short, conical, and thick, but never blunt at the

’ tlp $

“Their manners, habits, and method of killing their
prey are very characteristic. Their dull, heavy dis-
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position, their slow mode of progression, the extreme
sluggishness of all thejr movements, would naturally
render their pursuit of active animals unavailipg ; but
gifted Wwith the utmost patience, they calmly wait
till chance brings within their reach the creatures des-
tined for their food. When these apprdach, or when
disturbed by an enemy, they display their formidable
powers, They raise their heads erecf, open their
mouth so wide, that their jaws form an obtuse angle,
they project their fangs, their body uncoils like a
loosened spring, and the serpent, aiding the sudden
assault by resting upon its tail, darts at a single
bound upon its victim to inflict the fatal wound,”

« And hurls at once its venom and its length.”

The art of the chemist has not succeeded in ex-
tracting from the most deadly substances a poison so
potent as that with which they are gifted. Its effect
15 almost instantaneous, from thirty seconds to two
. minutes is the brief time required for its operation,
so fearful, so merciful is its mortal virulence when
employed aguinst the small animals that constitute
the ordinary food of these reptiles. It is in tropical
climates that the poisonous serpents thrive. They
swarm in Surinam, in French Guiana, in Peru, in
Brazil; and in the neighbourhood of the lower
Orinoco they are so abundanf, that when the natives
set fire to tio brushwood and grass with which the
country is covered, whole armies. of #formidable
species sally forth in crowded ranks, to the number
of thousands at a time. putting all to flight before
them. In cold conntries only a few are to be found
in a large extent of territéry—they grow scarce as
we go north, and totally disappear in the polar
* regions. ’ .

.

In the Venomous Serpents tlic teeth of the upper
jaw are generally deficient, or very small, with the ex-
ception of two of large size, which constitute, perhaps,
the most terrible weapons met with in the animal
creation.. These poison teeth. placed one on each side,
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arve attached to.movenblo bones (Fig. 312). When
g not in use, they are laid

flat *upon the roof of the
mouth, where they,are co-
2 vered by a fold of the gums;
¢/~ but when the animal is irri-
4 tated or abont fo strile its
prey, they are plucked up

Fio 312—ros.rivos, from their eoncealment and
stand out like two lancets: Each fang is traverséd by

. a canal, not, as it is generally described, exeavated in the

substance of the tooth, but formed by bending, as it were,
the tooth upon itself, so as td enclose a narrow channel
through which the poison flows. The glands in which the

- poison s elaborated (Fig. 813) oceupy a considerable space

on each side of the head. The substance of these organs

Frc. 31§ —rORUN GLAND,

is spongy, and composed of cells that communicate with
the poison-duet, whereby the venom is conveyed to the
base of the fang, and instilled into the wound inflicted by
these fatal instraments,

Tlhe Rattle-snakes ( Crofalus)* owe their name to a singular appa-
ratus which terminates the tail, und which distinguishes them from
all other Serpents. It consists of a scries of horny scales, loosely
fitting into cach other like a nest of boxes, which vibrate and sound
when the animal moves, Eyven while they are at rest this instru-
ment 8 shaken with extreme rpidity, and thus predgees & noise
sufficiently loud to be heard at o distanes of many yards,

Rattle-snakes attain a length of five or six feet, and even more.
They inhabit America; and are dreaded on aecount of the virulenee
of their poison, In general, they do nat bite except when provoked,

¥ xpdredoy, crotaloy, o raltly or castanet,

!
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. e
and they rarcly attack animalz too large for them fo swallow. = Not-
withstanding that their food consists of birds, squirrels, &e., they do
not climb trees. These serpents usnally keep themseclves coiled
spimlly near a watering place frequented by smull mummals. There

/"‘\
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they patiently wait until some victim presents itself, and when
witilin reach they spring upon it with the rapidity of lightning.
There are many species of these terrible animals. The negroes eat
their flesh, :

The Fer-de-lance (Crm:p«locc&huhw’ laneeolatus) is one of the most
deadly serpents of the West Tndies, where it principally haunts the
plantations of sugar-cane. Concealing themselves under the long
leaves wherewith the carth is strewn, they cm-rg on o constant
warfare against lizards, emell birds, and rats. The latter animal
forms the chief article of their food. When at rest this snake coils
itself np in four circles of equal diameter one above another, under
the last of which is placed the tail; fhe head, terminating the nppe
extremity of the coil, is a little reared and drawn backward. 1
this position it throws itself with the rpidity of an arrow upon it

*yvietim. .

The Horned Vipers (Cerastes) found in the buming sands of
Africa; the Hooded Snakes (Naja), comnion in Indin; the Pufi-
Adder (Clotho), of the Cape of Good Hope, and Losts of others

* x_pdne&oy,’ craspeden, an edge or border; xcwb. cephale, the
head, "
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might be mentioned whose names are familiarized to us by the
aceonnts of travellers.

H N NN
h J06, 315,« COUIA NAJA,

The Viper ( Viperus lerus) inhabits the mountainous, stony, and
woody distriets of our own island. It feeds on mice, moles, young

Fio, 316,—viri,
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birds, reptiles, and even inseets and worms.  During the cold season
these Reptiles remain henumbed in holes, where several are often
found cu{‘winc(l together. They are most frequently seen on the
first fine days of spring, warming themselves in the sunshine; but
when the weather {),C(.'Olll(‘:s yery hot, they are racely to be met with,
T'he bite of the Viper is very dangerons,

The family of Boas (Boida) contaius a considerable
number of species, upwards of forty being described
in the catalogue of the British Museum. ~They are,
generally speaking, the largest of all the Serpent
tribe, and are characterized by several distinctive
marks. The greater number of them have a pre-
hensile tail, which, though short, is excellently fitted
for grasping the branches of trees. They possess
rudimentary hind extremities, which are developed
nnder the skin. These consist of several small bones,

Fig. 317~VEST AND JOOK OF BOUA.

terminated by a horny spur, not unlike the spur of a
fowl in miniature ; these little claws project exter-
nally a little in front of the vent (Fig. 317). Their
body is well adapted for twisting and twining round
other objects, and the scales that cover it are small
and numerous: ) oy

The Boa Constrictor has the upper jaws and palite bones lined
with teeth, all of which are very sharp and pointed backwards,
Each side of the lower jow is likewise armed with teeth, all directed
towards the throat. It must be evident, from s mere inspection of
these teeth, that they can be of little use in holding, much less in
destroying such strong and large animals as the Boa devours, and
upon a little reflection we shall find that they are intended for a
very diffcrent¥purpose. These serpents are said to wafch in the
forests, and especially near the drinking-places of rivers, there
hanging from o tree, until sonie quadruped passes within range.

8
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On its approach, the Boa darts upon its prey and more swiftly thau
the eye can follow, encireles it in voluminous folds. The Boa thus
kills its victims by ediling its lengthy body round their chest, and
then by etrong muscular contraction, compressing the ribs so firmly
that respiration is prevented, and the animal so seizfd speedily
perishes from suffocation. DBut having succeeded in extinguishing
life, the most difficult task still remaing to be accomplished. How

FiG, 318, ~—10A CONSTRICTOR WATCHING FOR FUEY.

i3 the serpent, utterly destitute as it is of all external !imb.a, to force
down its throat an animal many times thicker than its own body?
The mode adopted is as follows :—Having relaxed the dreadful
cmbrace, it gnce more winds itself Tound the slain animal, and

e
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commences with the head, which by main force it thrusts into its
mouth, the jaws becoming widely separated, so that the throat is
stretched enormously as the food is forced into it. Deglutition is
here a very lengthy and laborious process, and was there not some
special cofitrivance to guard against such an accident, no sooner
were the efforts of the snake relaxed in the slightest degree, than
the muscles of the throat and jaws being’in an extreme state of
tension, would force out of the mouth what Lad already been
partially swallowed. To provide against this, fbe tecth are by

Fia. 310, —sxtLL oF ryios,

their position converted into a sort of valve. Pointing backwards
as they do, they permit the bulky food to pass down fowards the
throat, but at the same time their sharp points efficiently prevent it
from being pushed back again in the opposite direction,

“facilis descensus Averni
“8ed revocare gradurm, superas que evadere ad auras
“Hoc opus hic labor est.”  *

The Iargest of all the Boa family, and perhaps the largest of the
Serpent ruce, is

The Anaconda (Euncetes murinue), found only on the American
continent, It is to this species that we must refer the greater
number of the highly-exaggemited tales of travellers relative to the
cuormous size, ferocious habits, and extraordinary vopncily of the
monstrous serpents of the new world, Still it i§ quite formidable
enough : one of its provincial names, E1 Tragd Venado, or the Deer-
swallower, sufliciently indicutes the idea enfertained by the Indians
relative to the nature of its food. »

. o

The Harmless Snakes (Coliibridz) form a very ex-

ey

Fio. 520~3EAD OF HINGED SNAKKS Fio, 321 ~EELLY AND nlzbsumf.m
8
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tensive family, recognisable by having the head small
and covered with broad plates, and the tail conical
and tapering; they are quite destitute of poispn teeth.
Of these not fewer than three hundred and forty
different species huve been described.

The Common  Ringed Snake (Coluber nalriz) affords a good
example of thé®group. Ithas broad flat plates on the head, and

Frs.” 322, —COMMON RINGED SNAKP,

the belly is shod as it wene with o single series of wide parallel
horny shields, placed transversely; beneath the tail, these are disposed
in a double sexies (Kig, 321).

The fifth family of Serpents (Amphishanide) contains

The Double Walkers (Amphishena)* so called becanse it is dificult
to mnke cither head or tail’of them, seeing that they progress
equally well with either end foremost. They have muel resem-
blance to the Slow-worms delineated in the nextfigure, feed chiefly
upon ants and other insects, and are perfectly harmless. The species
are few, ond abound’in the tropical parts of both hemispheres.

* dupis, amphig, bolh wways ; Bdww, baino, o go.
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Lizarps (Sauria)* .

The Saurian Reptiles might almost be described as
gerpents supported upon legs; indeed, in some of the
genera the resemblance to serpents is so great that
they might easily be mistaken for those ‘animals. In
general, however, the legs are sufficiently developed
to be used as the principal instruments of locomotion ;
They are then four in number, and the toes are
armed with claws. © Their skin is covered either with
scales or with granulations; but in other respects
they arve most variously constructed, as will be seen
by inspecting the tabular view of their classifica-
tion in the foTlo.wing page :—

I
¥ gavpos, sauros, a lizard.
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vivers. Others, as the Iouanas, live among the
foliage of trees, Some, as the Dragons, perform a
sort of flicht like that of the flying sfuirrels. The
lizards delight to bask in the genial rays of the sun
on exposed sandy banks; others conceal themselves
in humid Yorests, beneath stones$ and rotten logs.
Some crawl with slow antl languid efforts; others run
with a ‘celerity that the eye can scafeely follow.
Though found in almost all countries, the fervent
sun of the tropics scems most favourable to their
existence, and it is more especially in such regions
as have a moist afwell as a hot atmosphere that
they abound.

The ribs of the Saurians are moveable, and éan be
raised or depressed” for the purpose:of respiration.
Their eggs have an envelope more or less hard, and the
young issue forth in the form that they always retain.

Their mouth is invariably furnished with teeth,
and with few exceptions their toes have claws.

The transition from scr[l)ents to lizards is happily
exemplified by a pretty little animpl, common enongh
in this country, called S

‘The Slow-worm (Anguis jragilis), the appearance of which is

Fri. 323 —-10W-WOuRM,



392 @  LIZARDS.

thoroughly snake-like; its body is very long and slender, and it has
not the shightest appearance of limbs. Yet it is very closely allied
to the Lizards, as its internal structure clearly shows, The bones of
the pelvig, or arch to which the hinder limbs are attached, are found
to exist in a rudimentary state, although no outward iislieation of
limbs appears. If this little creature is laid Lold of or‘alarmed, it
confracts its body so fopeibly 03 to become perfectlystiff, and then
it will break in two with the slightest blow, or attempt to bend it.
We, therefore, at once perceive thé propriety of one of its Latin
appellations, that of fragilis (brittle). The Slow-worm is not only
perfectly harmless, but extremely useful, its prineipal food consist-
ing of slugs, the greatest enemies of the agriculturist,

In the Glass Snake of North America the eondition
of the limbs is equally rudimentary. Other species
display, as it were, links in a curious chain of gra-
dations; some have two minute feet in front and none
bebind ; others, as the Sheltopusik (Pseudq pus), have
only sproutings of the hinder pair. Some have both
})alm, but small and weak, set very far apart on the
engthened body, and destitute of .toes. In others,
they become gradually more developed, until we find
them at length completely formed, as in

The True Lizards (Lacerta), remarkable for the
activity of their movements. Of these we have two
native species.

The Common, or Viviparous Lizard (Zootoen), so called because

\

\
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instead of depositing her'eggs in the sand fo be matured by the
warmth of the sun, as other lizards, the female'of this species
nl:_luins them until the youngare hatehed, and thus they are produced
alive. .

T'he Sand Lizards (Lacerfa agilis) are remarkable for the activity
of their movements. Every one must bave remarked with what
rapidity they cun from one place to anosher, and how they can
cling to walls and rocks by mepns of their long and crooked elaws.
The food of these lizards consists chiefly of inseets. They are
timid, harmless animals, darting away on the slightest alarm, and
concealing themselves in some convenient retreat.

The Flying Lizards (Draco golans) have their hinder pairs of ribs
prolonged to such an exteat that they support a bread expansion of

Fiu. 323,—DRACO. VOLANE,

kin, so spread out from cither side as to pe}rm-)n the office of o

;;]s:fn’:-lx:w, thu:; :lfmlbli“g 'th;?se little creatures to spring from trec fo
ith wonderful activity, :
"c'f‘l:z.l Sciv;(l’n {Seineidz) have the legs small, feeble, and set far
apart; the body is eovered with overlapping scales. The tonghe is
ﬂﬂh’\:. notchcd’. and scaly. They are harmless, commonly feeding
in inscets; but . A e
S .
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The Gallywasp of the West Indies (Celestus aeciduus) feeds on
fruits.

ko, 326 —GALLYwasp,

T'he Monitors { Varenida) have a profrusile, sheathed, and forked
tongue, and are covered with tuberele-like scales, arranged in
rings or circular bands round“the body and tail, Their name
is derived from the Latin word moneo, to wurn, tlieso animals being
helieved to give warning of the approach of dhe crocodile. They
are found only in the warmer parts of Africa and Asia,  They
live near the banks of riyers, and some are aquatic in their habits,
They often devour the egms of ervcodiles and aquatic binds, even
small fishes, lizards, and tortoises fall victims to their voracity.

The Guanas SIguan:e) belong to the Now World. Their teeth
are of remarknble Btrueture, and crenated round the edge. Most
of them live on trees, which they elimb by means of their long
hooked. claws, in search of fruits and leaves, that form their prin-
cipal sustenance, The flesh of the commen Guana is in good esti-
mation as an article of fod.

The Geckos (Gecio), All fhe preceding fumilies are active hy
day, but the Geekos are nocturmal in their habits. They are
rather elumsy and soutly built, of dull Jurid colours, with ‘great
eyes, the pupils 91 wl,:ch contract to a line, like those of the caf,
'.[‘lm structurg of .lheu' foes is very remarkable; their under-snr-
face iz expanded into brog flaps, fuenished with parallel plates
that overlap each other ( Fig. 327); by means of these they are
n~nublgd fo eling to perpendiculay surfaces, or even to walk sus-
pended from the ceiling like the house-fly.  Phey utter unmusical
cries by night, which have been thought to resemble the word
#eeko,.whence their nume, .

0
.
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y FiG, 3%5-=FEET OF GECROS,

‘I'lie Chameleons ( Cliarmelen) are the most remarkable of reptiles.
Their toes, five in number, are divided into two granps that oppose
cach other, as in the foof of a parret, & provision which enables them
to grasp firmly the boughs of the trees upon which they live. They

‘' > —
" \. FiG, 328 —CltankLmgy,

aresdall, slow animals, languid and heavy in’ their movements, wud
often remaiing in ‘the same pasition for hours together, basking in
the sun, ‘The only part that moves with quickness is the tongue.
The food of the Chnmeleon consists of inseets, and it will vremanin
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o

i i , @ HIConEcious prey comes
e e e
the insect is canght and swallowed. Their power of changing
colour is vonderful, aceurately imitating the tints of the leaves and
branches around them: so that their presence is not diScoveruble
except upon close iuspcc’tiou.

The Crocodiles (Crocodilug), sometimes classed as
a distinet order, under the name of Loricata, are the
giants of the Reptile race, some of them attaining
the length of twenty-five feet; and as they are
strong, ferocious, and cunning, _theﬁ may mn_k
among the most formidable animals. Tn their
general form they agree with the Lizards, but they
are distinguished by several important characters..

Of these, the most tangible and obvious is that
the whole nck part of the neck, body, and tail is
clad with distinct series of bony plates embedded,
as it were, in the substance of the skin, and covered
externally with a thick cuticle. These dermal bones
are exceedingly strong, and they altogether form a
panoply of defence, capable of’ resisting the attacks of
the most powerful énemies. The bones of the head
in the Crocodile are more consolidated than those of
most reptiles; the lower jaw is prolonged behind
the base of the skull, and this structure causes the
upper jaw to seem moveable. There is in each jaw
a single row of teeth, which are conical in
form. A cavity at the root of each tooth

the tooth destined to replace it ; and each
being thus gradually pushed out by a
successor ready to supply its place, the
mouth of the ¢rocodiles presents at all ages
its formidable array of l‘)ointed teeth in
undiminished number. The tongue is flat,
and free only at the very edge, so that
these unvieldy animals have often been
described as destitute of a tongue., The
Puo. oo face  has no lips, hence the long and
.0 close array of grinming teeth is always
visible, imparting a very repulsive aspect to the

Serves as a case or sheath for the germ of -
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countenance. The strong bony scales forming their
coat of mail are frequently ridged, and those of

the tail are elevated into a deepTy notched,or saw-
like crest, which at the basal part is double.

a6, 339,-~CRO00DILF.

.

CHELONIAN®. REPTILES,

The Chelonian Reptiles are distinguishable at the
first glance by the double buckler wherein their body
is enclosed, leaving only the head, neck, tail, and
four feet moveable. . :

The upper buckler, named the earapaz, or back-
plate, is formed by the ribs, eight pairs in number,
which are widened, united together, and solidly fixed
to the back-bone. The lower buckler, termed plas-
tron, or breast-plate, is formed of pieces that re-
present the sternum, nine in number. A framework,

* yeadwy, chelotie, a torloise,
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usnally composed of bony pieces, surrounds the
carapax, and connects all the ribs together. The
vertebrey of the neck and tail only are move-
able, and the Lones of the shoulder and péivis are

@ F6, 331, —SKELEYONX OF TURTLE,

literally situated fiside the body. The outer sur-
faces of the carapax and plastron are covered with
a series of horny or sometimes leathery plates, of

regular angular forms, closely fitted to each other,
The jaws are clothed in horn, like the beak of a
bird, which they much resemble, both in appearance
and acgions The eggs of the Chelonians are covered,
like those of birds, with a hard, brittle, white shell,
and are deposited. by the female in the warm sand,
where they are hiddéen from observation and left to
be hatched by the heat of the sun,

Tortoises possess amasing tenacity of life: some
have been known to move for many weeks after de-
capitation. Very little nourishment is necessary for
them, and they can pass entire months, withont
eating. L

The Cheloniin Reptiles may all be arranged in

four principal families, according to the following
Table :— ;
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[ Large, troneate ntltlxc cn‘lil x‘\::l formed
for walking only, an ving the
r toes united into & common mass ns LAND-TORTOISES.
g farasthemails . . . LR .

® { Incomplete, ca-

repax furnish-} POND-TORTOISES.
Flattened and pro- edl\\'ith sciles? R

vided with distinct
toes, simply unitedd ~ °
by & palmate mems | Complete, cura-

_ 5
brane, which s . | Bt T‘ﬁ:} RIVER TORTOISES.

° skinT . .V
Flattened, in the form of large swim-

| ming paddles, and not having the} SET%-;%;)ISEB, an

| toes externally distinet . . . . :

0 The Turtles (Chelonide) are very remarkable on aceount of the
structure of their limbs. The feet, though the toes are composad of
distinet pieces, and armed with sharp claws, are changed into flat
depi fins, only fitted for swimming, an act which they per-

i~ 7 S
N S

having the feet

CHELONIANS,

Flo, 353, —HAWESRILL TURTLY, -
form with great viFmr and eelerity,  The fore legs are mych long'l‘zr
the

. and larger than the hinder ones, and arg not retmetile within
ahell; their campax is generally heart shaped and excecdingly flat-
tened, o form well adapted to admit of rapid movement through the

vater, . :
‘m'l‘urﬂes feed prineipally upon marine plants, and onl leave the
. sea to lay their eggs.  They swim with great fucility, and are some-

times met with several hundred miles from land, fleating on the
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surface of, the ocean, They appear to be able to sleep in this way,
and they also dive very well. At the laying season they leave their
habitual haunts and resort to the shores of some desert island to de-
posit their eggs in holes which they dig in the sand, During the
night they drag themselves on to the beach beyond the lifie of high
tide, and with their fore-fins excayate a cavity about two feet deep,
wherein tliey deposit their eggs®in regular rnges, and cover them
with sand o carcfully as scarcely to Jeave the smallest trace of their
labour. This operation sccomplished, they return to the sea, The
number of their eggs is very considerable, sometimes as many as
two hundred, and the laying is repeated two or three times o Aear.
In about fifteen or twenty ditys, the eggs ere hatched, and the
young, as yet quite soft and shell-loss, dmmediately make for the
water; but, before reaching if, they often become the prey of carni-
vorous birds, that seem to await the moment of their birth to feast
upon them. They have also to dread voracious fishes and crocodiles,
s0 that comparatively few eseape from their numerous enemies,

The tortoise-shell, 50 much valued on account of its high polish,
semi-transparency, and richly-clouded colours, is obtained from it
plates covering the back of the Hawks-bill Turtle (Chelone imbricate),
of which a figure is nll)pcndod (Fig. 332). The flesh of this species
is not valued; but there is apother (Chelone mydas), belonging to
the same family, o highly esteemed for the delicacy of its flavour,
that great numbers are anuunlly imported from the tropics for the
sike of the flesh nlone, They are packed one upon another in casks
of sen-water, which is changed daily, Both of these specics have
been tuken on the Bristol coast; but such an oceurrence con only
Le considered rare an | eecidental,

Fro. 232, “LEATHER-2ACKED TonYLY.

-
-
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The Leather-backed Turtle (Sphargis) (Fig. 833, instead of
horny plates, is covered with o leathery skin, marked by several
ridges running lengthways down the back. These animals are
amongst the bulkiest of the mee, and have been known te measure
nine or tew feet.  They have a remarkable cry, and when caught in
the net utter a loud roaring sound, whence they derive their name
Sphargis, from the Greek (egapayiCe, sphazagizo), which® means to
move with a noise,

In the great rivers and lakes of both*hemispheres

there are some large and ferocious creatures, known
as— ¢

The Soft Tortoises (T'rionyx). These have no horny shell, but
are covered by a soft skin, occupying the centre of the baelk, and sur-
rounded by & brond margin of firmer texture (Fig. 834), Their feet
are webbed, but three toes of each are furnished with powerfu! claws,
whenee their name Trionyg (threeclawed).  The beak is horny, and

FIo, 334.—BOFT TORTOISE

partly concealed by fleshy lips, and their muzzle is extended into &
short proboseis.  These animals are eminently. carsivorons, and
ursue fishes and young crocodiles, which they catch in the water.
Notwithstanding tlie noature of their food, their flesh is esteemed for
the table, and henee they are canght with a hook and line. In seiz-
ing their food or defending themselyes; they dartont their long neck
with the sudden mpidity of an sirows - The grasp of their powerful
and trenchant beak is sharp and deadly, nor is it relaxed until the
part seized is eut out, Indeed, such ig their boldness and ferocity,
that they are dreaded even by those who fish for them. :
The Marsh Tortoises (Lmys) form a very numerous family,
including seventy-four out of the one hundred and twenty specics
Jnown to belong to the order.  More than half of them are Ameri-
can. They resemble the common Land Tortoises in their general
appearance, but are flatter, and their toes are connecto_d_ by a.web,
They inhabit fresh waters, in which they swim with facility, and are
often found in stagnant ponds and morsses. Th feed on small
aquatic animals. Many species are estecmed for th excellénce of
their flesh, The common European Terrapin (Terrdpéne Buropeea)
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is taken in great numbers, fisttened in cellars, and sold in the markets
of Germany.

Fai, 235, KUNOFRAN MARSH Tl
-

" The Land Tortoises / Testuda) (Fig, 336) are recognized by, having

=]

Fro. 336, GALAFAGOS ToITUEE,
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their upper shell very high and conves; their limbs are short and

illar-like, appearing as if cut off; they are terminated, however,
y horny hoof-like claws., The Land Tortoises live exclusively on
vegetables, such as leaves and fruits, do not seck the water, are
heavy and #low in their movements, and burrow in the earth in cold
weather. They are remarkable for their extreme longevity. In the
tropics there are species of great size (us the Galapagos Tortoise, re-
presented in our figurey: some, ipdeed, are so heavy that it requires
«ix or eight men to lift them from the ground ; one of these will afford
two hundred pounds of excellent meat. &

.

CHAPTER XXVI.-
Birps (Awves).

No department of Nature is left unfurnished with
appropriate inhabitants, The inconspicuons air, and
those tracts of seeming space, too elevated for human
ken, are traversed by murl)titudes of feathered beings,
whose buoyancy and beauty are alike ‘the objects
of our admiration. The pointed.beak, the gently
swelling shoulder, the expansive Winis, the taper-
ing tail, the light and bony feet of birds, are all
wisely calculated to assist and accelerate their pas-
sage through the thin and yielding element. T \eir
bories are covered with a soft and delicate plumage,
so disposed as to protect them from the chilly at-
mosphere through which they pass. Their wings are
made of the lightest materials, and yet"the force
with awhich they strike the air is so great as to pro-
pel their bodies forward with astonishing velocity,
whilst the tail serves the purpose of a rudder to
direct their flight. Nor is their internal structure
less admirably adapted to their mode of life. The
frame-work of their bodies is light and thin, and
their museles equally remarkable f8r energy and
strength. Their blood is hot; and, as it courses
through their bodies, imparts intense vitality to
every quivering fibre. Their movements are conse-

* quently rapid and energetic. The Falcon cleaves
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the skies like a thunderbolt, as it stoops upon its
quarry, and the Swallow, and the Albatross sweep
over geographical degrees in their long sustainec
eregrinations. The perfection of their respiration
1s perhaps only second to that of insects: the air
they breathe s, not into their lungs only, but
penetrates to the remotest parts of their system, filling
their very bones with life, and endowing them with ac-
tivity and animation adapted to their aérial existence.
No one can have -examined- the bony scaffoldin
of the Pelican or the Albatross, yithout being struck
with the lightness of its proportions, when compared
with' the dimensions of the full-plumed ‘bird, of
which it once formed the support—a ecircumstance
that has mot failed to arrest the attention even of
the muse of poetry :

~

. *“Their slender skeletons,
So delicately framed and half transparent,
That I have marvelled how a bind s0 noble,
When in his full magnificent attire,
With pinions wider than the king of Vultures,
And 'J:an élastic thicker than the Swan's,
Should leave so small o cage of ribz to mark
Where vigorous life had dwelt a hundred years,”

The accompanying engraving represents the skele-
ton of a Vulture, with the contonr of the bird drawn
in outline, as it would appear if clothed with flesh
and feathers, The principal bones are numbered in
the figure, and we will refer to them seriatim, as it is
important to be acquainted with their appellations
and functions.

The skeleton of a bird is composed of nearly the
same _bonqs.»as that pf 9 quadruped ; but their form
and disposition are different. The attachment of the
head to the spinal column consists but of a single
nvot, en arrangement that allows the bird to turn
its head so as 10 look directly backwards. The neck
is also very moveab.le; and as these animals have to
collect their food with their beak, the length of their
neck is in proportion to the height of their legs, or,
m many water-birds, to’ the depth beneath the sur-
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face at which they procure their food. The number
of the bones in the neck is consequently very varia-
ble: the Swan has twenty-three, and the Sparrows
only nine; and their joints are so disposed that the

EiG, 337 —SKEL¥TUX OF VULTURE,

neck may be bent in the form of the letter &, and
consequently elongated or shortened in pro rtion as
the curves are diminished or increased. 'Fl)le trunk
of a bird is an admirable piece of mechanism, com-
bininfi; elasticity and strength with the utmost com-
patible degree of L htness. He is but a bungling
mechanic who makes an unnecgssary waste of
material. The triumph of meclanism is to obtain the
greatest possible firmness at the least cost of sub-
stance; and whoever examines the- chest of a bird
will at once acknowledge the transeendent  skill
evinced in every part of its construction. . The.
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bones of the back (3), which sustain the ribs, are
immoveably fixed to each other; the ribs (9), of ghe
lightest structure, are locked together b{ overlapping
plates, while the breast-bone (6) not only constitutes
a broad, shield or breast-plate, but is furnished with
a deep crest or keel, from whence the muscles em-
ployed in flight take their origin. Birds ‘having
this shield largest and most complete are those
that fly the best. The bones of the shoulder (7, 8)
are disposed in a manner most favourable to the
support of the wings, and the two collar-bones (7)
are joined together so as to form but one picee,
having the shape of the letter V, an arrangement
well calcilated to hold the shoulders apart, in spite
of the violent force applied in the contrary direction
by the exercise of the wings, a force that increases
with the energy of the muscles employed in flight.
The wing of a bird corresponds to the human arm ;
and, like it, is composed of three principal parts,
the arm, the fore-arm, and the hand. The bone of
the arm is of great strength and lightness, being
constructed upon the principle of a hollow cane.
The fore-arm consists of two bones, the length of
which is in relation with the power of flight, while
the hand is reduced to a single picee, that serves
for the support of the large feathers of the wing ;
there are also a rudimentary thumb and the vestiges
of a third finger.

The legs of -a bird are designed for support and
for progression; sometimes tfxcy are constructed
for swimming, and are frequently, employed for the
plll'lilose of seizing or holding food. The bones of
the haunches (14) are of great strength, and solidly
fixed to the vertebral column. The thigh-bone ( 15)
is short and directed forward; the 1 (16) is strong,
and composed of but one bone, while the bones of
the foot and instep (17) are represented by a single
piece, the length of which determines the ]xeiglrt of
the bird on its legs. The number of toes (18) varies
from five to two ; generally, however, there-are three

.
¢

-
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~directed forwards and one backwards. In many

gpecies there is a peculiar mechanism, by means of
which, when perched upon a branch, the weight of
their body tends to bend their toes, and consequently
to make them closely embrace it in their grasp,
an arrangement that permits théin to repose in a
standing position without any danger of fallin

while asleep. Perhaps the subjoined edgraving wi

serve to 1llustrate this very elegant contrivance.
The muscle that bends the toes (@) arises, not
from the leg, but from the haunch (a;: becoming
suddenly converted into a thin tendon, it passes at
b in front of the knee-jcint, enclosed in a sort of
pulley ; it then winds round the bone of thie leg,

FiG. 5339,LEG OF A@UlD FERCHING,

to the back of the anklejoint (b ¢), where it like-
wise passes through a pulley at ¢, hence it roceeds
forwards behind the tarsal bene to d, where it
divides into the sinews thatbend the toes. From this
arrangement it will be seen that the weight of the
bird, by bending the knee-joint (b) and the ankle-
inini (cj, puts the muscle (a. b, ¢, d) upon the stretch,

.
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and thus the toes are made to grasp the branch, with-
out any effort.

The feathers with which birds are clothed are
structures of admirable contrivance : each feather is
composed of a horny stem, hollow at the base, and
provlde(l with a plame, or beard, consisting of barbs,
which in turn are furnished with barbules, The
form of the ieathers varies much: some are destitute
of any plume, and resemble the quills of the porcu-

ine ; others have stiff barbs, with barbules that
Eook into each other, and thus form an expanse of
sreat strength and lightness; others, again, have
oth the barbs and barbules long, flexible, and un-
connected, rendering them exceedingly soft and
light, and, there are some composed of simple
down. Their colours are infinitely varied, and are
often comparable to those of flowers, or the most
brilliant gems, in beauty and splendour. Gene-
rally, the plumage of the female is not so richly
ornamentea as that of the male, and it is rare for
the young bird to be clothed in the same colours as
the adult. Many likewise assume a plumage in the
spring altogether different from that of winter.
The large stiff feathers that grow on the wings of
birds are called the wing-feathers or the pinion-
Jeathers ; they extend the surface of the wings very
considerably without adding much to their weight,
and convert them into powerful oars, adapted to
strike against the air with such force and freguency,
that the shock thus produced impels the animal in
a_direction contrary to the stroke. The ability bf a
bird to sustain itself in the air, and move through it
wgt.h mp}dlty, 1S in proportion to the expanse of its
wings. The feathers that contribute most to the
extent of the wing, and are most useful in ] ight, are
those attached to the hand, and conset(’luent-lv
fartllest fl’Om t-]le body. They are nl“'ays ten i;‘
number, and are called primaries. The feathers
of ‘the fore-arm are called secondaries, and those

which are attaclied to the arm (humerus), and the ™
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feeblest are the scapulary. The bastard feathers are
those that grow from the thumb, and the coverts
those that spread over the bases of the quills. «

It is *evident that the greater the surface of the
wings, all things being.equal, the greater avill be the
power of flight; hence if, follows that birds with long
wings are not only able to fly with greater rapidity
than birds with short wings, but they are also able to
support themselves for a longer time in the air,
becanse they are net oblized to repeat the move-
ment of these organs so frequently, and therefore do
not become so ‘readily fatizued. Thus all birds
remarkable for rapid ‘and -Jlong-sustained flight, have
large wings, while those that have short or moderate
wings, compared with the volume of theiz body, fly
less swiftly, and require rest more frequently. The
feathers of the tail likewise nssist in flight, and arve
used as a rudder. They are usually twelve in num-
ber, and ave called the fail-feathers : the name of fail-
coverts is given to those feathers that cover their
base. . i

Birds, ‘instead of teeth, are provided with a strong
horny beak; their aliment is generally swallowed
without being divided; on this account most birds
are provided with a erop or pouch, wherein the
food “is lodged, and with a gizzard or muscular ap-
paratus, lined with a thick, insensible skin, that
serves to grind and comminute the food. In grani-
vorous birds the walls of this gizzard are Very thick
and strong, but in birds of prey, and more especially
in such as feed upon fish, it is thin and membranous.

Birds, like reptiles and fishes, are Oviparous; that
is, they lay eggs, from which the young are hatched,
and their eges are always covered with a hard calcare-
ous shell. To sceure the maturation of the epclosed
young it is necessary that the eggs should be kept at
a certain degree of heat. In very warm climates the
heat of the sun is sometimes sufficient, but in most
cases one or both parents maintain the necessary
temperature by sitting or incubation. 5

°




410 ° BIRDS.

The time required for the development of the
young varies in different races; but it is the same in
all birds of the same species. Thus, it is from forty
to forty-five days for swans, twenty-five days for
ducks, twenty-one days for hens, from twelve to
fifteen days for ‘domesticgted canaries, and ouly
twelve days for the humming bird.

Almost all birds construct a nest to receive their
eges and serve as a dwelling for their progeny,
which, daring the early period of life, are unprovided
with feathers, extremely delicate, and incapable of
feeding themselves. Generally, there is displayed
in these structures an art, an ingenuity, and an ele-
oance well caleulated to excite our admiration. All
the succes:ive generations build nests exactly alike,
even under circumstances precluding the possibility of
their receiving instruétion from their parents. A
wonderful instinct guides them, and induces them
to take many precantions, the utility of which they
;-.am(nlot be supposed to anticipate or appreciate before
hand.

The classification of the Feathered tribes is founded
chiefly upon the modifications that occur in their beak
and feet, the instruments whereby they obtain their
food. According to the characters thus afforded,
they are divided info seven Oyglers, as in the follow-
ing Table :— \ ;

L
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5 P
« FinsT ORDER. DBirps or Prey.

-

RAPTORES ® OR ACCIPITRES.F

The Raptorial Birds are at once recognized by
their beak, wkich is hooked and terminated by a sharp
point bent downwards, and by their feet being very
strong and armed with formidable talons.

They are divided into the Diurnal, or those that
fly by day. and the Nocturnal, or those that fly only
by night.”

Faminy or DiupNAT. Binps or Prey.
“" ‘

Fig. 330.—DEAK OF FALCON,

At the head of this rapacious tribe may be
placed )

The Eagles (Aquila), distinguished by having their legs feathered
to the mots of their toes, and their wings reaching to the extremity
of their tail. Their vision is wonderfully extensive, and they are 4

_said to b ’nblo to look at the unclouded sun. These birds are re-
markable {or the nobleness of their bearing and for their daring ‘
cournge. They are endowed with powerful limbs, are fond of éarnnge, '
and, in general, prefer attacking animals of considerable size. It

is only when pressed by hunger that they assail small birds, and

will not eat carrion even when in a state of absolute want. Engles

* Raptor, a seizer or snatcher. el
t Accipiter, a hawk, from necigio, t0 fake by foree.

. .~
a
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build their nest npon the flat surface afforded b some projecting
rock, or on a platform of some lofty mountain, I{s dima{sio{)q ux:
very cons:dcmb_le. and every year contributes to its increase, for it is
rare for thege birds to ubandon their first monument of pafental ten-
derness, ol'hose that leave it return Periodically to lay their eggs,

. L .

FiG, 380,~r00T OF FAGLE,

Their nest is fréquently composed of such darge pieces of wood, that
it would be difficult to believe they were ever carried by birds did we
not know the extriordinary strength of their limbs.  The picees are
50 arranged as not to yield rmdil‘{ to the force of the wind, and they
support boughs, forming a solid habitation called an eyry.  Those
species that in the construction of their nests employ only fushes and
reeds, accumulate them in great quantities, and fix them so firmly to
the platform, that rains or storms seldom ecause their destruction.
While the female is detained in the eyry by the ineubation of lier
&ggs, the male hunts alone, and as it is at the season when game
begins to abouud, he easily provides for his own subsistence as well
as for that of his companion. Eagles live on wild mountains, and
ordinarily build their nests on the highest and most preeipitons
rocks. ‘The dumtion of inenbation is abont thirty days. g
The Golden Eagle (Aquila chrysaétas) is one of thie noblest of the
feathered inhabitants of the British Isles. He is of large size, his
connténance and aspect are grand, and bis movements majestic,
Whether viewed as he sits in awful solitude on the edge of some
lofty crag, or sailing on broadly-expanded pinions above the clouds,
he seems to foel himself the monarch of the seene around, *
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. Fia, 341.- GOLDEN ¥AGLE
L]

The Fisher Eagles (I{alx’elua) keep near the margin of the sea, and
ive principally upon fish.
l“"j'llljo Grel:‘t ﬁa.r[;;; of America ( Faleo harpyia) is superior in sizo to
the Common Eagle. Of all birds, this possesses the most terrifie
beak and claws, Such is its strength, that it is said to have clef; n
man’s skull with its beal ; its ordinary food is the Sloth, and it often
carries off fawns,

The Falcons (Faleo) are remarksble on account of their projecting
cyebrows, which make the eyes appear as if deeply sunk in the
head, and give to the physiognomy an appearance altogether
different from that of the Vultures, They have a lofty, rapid,
sustained flight ; their sense of sight is more extended and clearer
thun that of any other animal, enabling them to perceive the
smallest prey, when they themselves are out of sight,  Most
of them feed on the flesh of vietims newly killed by their own
talons, but when pressed by hunger, they do not refuge-dead animals,
Instead of eating food on the gpot as Vultures do, they bear it off to
their eyry. The largest species attack quadrupeds and bivde, others
feed on reptiles, some live on fishes, and others are entirely inscetivo-
rous, ‘T'hey all seize their prey with their feet. Some, as the Faleon
and the Kite, precipitate themselves perpendicularly upons their
gam¢; others (the Buzzards and the Gos-hawks) attack nhlliqu(-ly or
sidoways, They are generally silent, and very difficult to tume ; ‘but
some of them are trained to hunt on the wing.
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+ Flo. 842 —PEREGRINE PALOON.

The Vultures ( Vultur). These birds have a disngrceublc agpeel
and tainted odour; they are cowardly, and prefer the most putrid
carrion fo living prey; and in order to preserve cleanliness while
engaged in their f!lth_v baniuet, by a wise provision, their head and
neck are denuded of feathers. The power of their talons does not
correspond with their size, and they make use of their beak rather
than of their claws. They are extremely voracious; but after they
have heen completely satiated, they can wait a lony time for an oppor-
tunity of feeding again. Their sénse of sméil is acute, and enables
them to perceive at immense distances the remains of dead animals,
which they seck ns food. In hot climates, these birds are very use-
ful : they serve to cleanse the streets from putrescent substances. and
may be seen parading the towns in hme bands in search of carrion.
Vulitures live in pairs; they build their nests on inaceessible rocks.
and construct them of pieces of wood, joined together by a sort of
mortar. Their young, when born, are covered with down, angl are
fed with half-digested food, which is disgorged by their parents be-
fore them.,

The Griffons (Gypaites), in their conformation and habits, very
closely resemble the Vultures; but they have their head and neck
almost entirely covered with feathers. To this tribe belongs the
Léwmer Geyer, the largest bird of prey found on the eastern conti-
nent, the higher mountain chains of whiel it inhabits. Tt attacks '
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lambs, goats, and chamois. Genemlly it endeavours to make its
vietims throw themselves from precipitous rocks, and devours them
after they have been killed by their fall—hence it was called by the

Romans €ssifraga, or the hae-breaker. >

6. 380 —gmrrox virmore

NocturyaL Birps oF PREY.

The nocturnal bivds of prey have a very lnrg:e head
and a very short neck ; the eves are directed forwards
and surrounded by a circle of fringed feathers. *The
!;‘“Pll of the eye is large, and the sight imperfect.

he OXh:m.al toe can be divected forwards or back-



wards at will. Their wings are not strong, and the
wing-feathers have soft barbs, covered with a sort «of

~+ down. These birds are often designated under the
collective name of

}.. 3 NOCTURNAL BIRDS OF @REY. 417

g The Owls (Striz). They are blinded by beoad day, and ouly see
well in the twilight or nt night avhen it is not very dark, the fime
they choose for hum.inﬁ: and ag their silky feathers enablo them to
fly without noise, it is then very® casy for them to pofince upon birds

an

FiG, 36— fanx OWL.

and small quadiupeds. There are some spacies that pursue their

prey in the day-time : but during this period they generally retire

into hollow trees or rents in walls: sometimes they lie flat upon.the

., branches of trees, and then all the little birds of which they are the

v, terror by twilizht, come out to insult-them. During the night they

often utter plaintive cries, regarded by the vulgar as unfortunate

omens. In reality, these birds are more useful than injurious, on

acconnt of the number of gmall mts and mice that they destroy.

Doubtless their large head and their habitual tranquillity obtained for

| , them the repufation for wisdom, which they enjoyed among the
ancients,

e
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- |
SEcosp OrpER. PASSERINE BIrps. ’ «HPF,
PASSERINE.# o

This Order ineludeés all birds that are neither '_L :
swimmers, waders, climbers, rapacious, nor vyet
gallinaceous; that is, it contains all birds that are not
assignable to any of the gther orders. Its characteris- :
tics, therefore, are lmrely negative ; yef, although we ¢
cannot unite all the species that belong to it under '
a common' description, they névertheless resemble
each other in the totality or aggregate of their
structure. The Passerine tribes have neither the '
violence of the birds of prey rlor the fixed regimen ’
of the gallinaceous or aquatic birds. They live .
upon insects, fruits, and grain; but those with strong !
beaks live more exclusively upon grain, those with 2
slender beaks upon insects. The proportional length ¢ -
of their wings and the extent of their flight are as \
variable as their habits. They have four toes, gene-
cally three in front and one behind ; sometimes all four
arve in front; but there are never two before and two !
behind, us in the order of climbing birds (Seansores). -
The order Passerina is divided into five families, 4
as in the following Table :—

(The external toe [ Notched on both sides near) ! Y&
shorter than the | itspoint. . . . . .f DENTIROSTRES U
middle one, and
frecforrt‘he g;eat- Short, wf:(llc, and
er part of its|” flattened hori-
length ™ 5. "5 zonlally:mout.h} FISSIROSTRES.

L very open . . y
Upper mendible . | Without, ' éf

anotch | Strong and coni-
Ayl ik _}coxmomxs.

Slender and elon-
) e .}.nmumosmns.“

The external toe almost as long as the middle

one to whicl it is united as far as to the Jast) SYNDACTYLZE.
Joiut but one .

. . . . . . . -

* Passer, a sparroiw. L
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i FamiLy or DEx'rmOST;ms."
TS AR ,2 . Sk 'y
This family includes those Passérine only that have
the beak notehed on both sides, near the point. They
are all msectivorous, and most of them also eat ber-
vies and other tender fruitsy such are

The Shrikes (Lanius). . Thotigh small in size, "lhegc birds are full
of cournge: they contend with birds of rey, and like thew, live by
mpine. They foed on inseots apd sumlr birds, and:always inhabit

-

FiG, 345 —HEAD OF TYRANNUS, » ' ©
o

woods and buslies, They live in families, and fly irvegulurly snd
precipitately, nitering shrill cries, The Butcher Bird {Lanius
collurio) destroys a great wany swall animals, birds, and young
toads, 48 well ‘as inseots, sueli as grasshoppers, beetles, &e. ; thesc
it hins the habit of impaling on the thorns of bushes, in order to
devour them at leisure, or to find them again when wanted. J

The Fly-catchers (Mussicapa),t the Thrushes, the Nightingale:
the Wrens, the Wagtails, the Titlarks, and many others of similar
habits belong to this fumily.

o

* Dens, dentis, a tooth ; rostrum, a Teak—tootlh-beaks.
t Musen, a fly ; copio, to také or cateh. '
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. Mb—sney s,

Fawwy or Frssirosrrres,*

The Fissirostres are distinguished by their beak,
which is short, wide, horizontal, flattened, slightly
hooked, without any noteh, and very deeply cleft,
the opening of the mouth is thus very wide, and
they easily capture the insets they pursue on the
wing.  These birds are exclusively “insectivorous ;
they are also migratery, and are found in all parts of
the world. This family is divided mnto two tribes—
namely, the Diurnal Fissirostres, with dense plu-
mage, and a beak that opens to Leneath the eyes;

* Flasus, eloven; rostrum, o bealk — cleft-beals,
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and the Nocturnal, Fissirostres, the plumage of which

is soft and light, like that of the Owls, and their
" beak opens to a point beyond the eyes. o
L

1]

Fve. 34T, —UEAD OF ¥1CTISIOS,

The Diurnal Fissirostres constitute the family of
The Swallows (Hirundo), all or which are remarkable for the




422 DASSERINE, BIRDS.

length of their wings, They are divided into Swallows, properly so
called, and Swifts ; the latter are known by a remarkable conforma-
tion 'of their feet, the thumb is directed forward like the other
toes, which are all separate, and each has but three joints, while
in the Swallows the thumb points backwards, as in the cther Pas-
serinic.

The Swallows, properly so called, havk o triangular beak, the legs
short, the wings very long, and the tail usually forked. They de-
light in places where flies and other insects are common; they
construct their @ests with great care, sometimes in the ground,
Most of the Swallowsleave us in Septembes, and migrate in large
flocks to warm countries, where they pass the winter ; they return in
the beginning of spring, and take possession of the nests they had
left the preceding year. Their habits are mild, and they are re-
markable for their sociability. They ofteg join together in great
numbers to drive off an enemy, the attack of which any one of them
may fear, The Swallow atmounceg, even to the Swifts and other
smull bisds, the approach of a bird of prey. At the sight of an
Owl or a Hawk, it utters a picrcing ery ;dmmediately all the birds
of its species ond the Swifts assemble ronnd it, and often fly in
phnhu;x against the enemy, which they harass until he is foreed to
1etreat, o

The Bwifts ( Chatura, Cypeelil) have a forked tail, and surpass even

: Flu. 310, —sWIFT.

the Swallows in theu-_powcrs of flight; in fact, they scarcely waik ot
all, and are seen continually in flocks, pursuing insectz in the upper
regions of the atmospliere with loud cries. They nestle in holes
i walls and rocks, and climb along smooth surfaces with facility.

s

-~
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The tribe of Nocturnal Fissirostres comprehends

The Goatsuckers (Cuprimulgis),* consisting of several gencra,
very much resembling cach other in - their plumage and habits.
They owly appear in the evening, and for this reason they might
be called erepuscular birds. The silky nature of their feathers and
their mixed and mottled phumage give them, as far 13 relates to their
colour, a strong resemblanee to Owls. Their eves are large : their
beak, furnished with strong moustaches, and more deeply cleft than
in Swallows, is capable of receiving the largest insects, which it
retains by means of a yiseid saliva. The nostrils are in the form
of small tubes, near ifs buge. Their wings are long, their legs short

FiG. 350.—~X1GHT JA%.

. L

and feathered, and the thumb can be directed forwards. These
birds live solitary,and only fly during the twilighit or on fine nights;
they pursue moths and other nocturnal insects, and lay = smail
number of eggs on the ground, witbopt taking much care to con-
struct o nest.  When they fly, th@rushing of the air into their wide
mouths produces a peculiar humming noise. They have been ac-
cused of sucking goats, whence their name; ‘but this is an un-.
founded calumny that, perhaps, had its origin from the circum-
stance of their frequenting fields where goats and sheep are herded,
in pursuit of the insects that are attracted by their presence.

* Capra, a goat; mulgeo, to nulk.

. . ..
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FaxiLy or CONIROSTRES.®

All the birds of this family have a strong, beak,
more or less conical in its shape, and without a
notch.  They live- more exclusively upon grain,
in_proportion to the strength’and thickness of their
bills. ~ The psincipal genera are the Starlings, the
Larks, the Tltn}lce, the Buntings, the Sparrows, the
Crossbills, the Crows, and the Birds of Paradise.

The Larks (A.I{wdﬂ)_hnvo‘ a straight, short beak: their head is
small, and foruished with a Jittle crest of feuthers: the nail of the
hinder toe is straight, and much larger than that of any of the other
tocs. The conformation of their claws does not allow these birds to
alight on trees; but 16 is nseful to them on the ground, where they
gencrally dwell, feeding on 5, tender plants, inseets and
lnrvee. They aldo have the liabit of dusting themselves by fluttering
on the ground.  The Lark is common throughout Europe. During

Fio, 361, —8Ky-LaRK,

the summer these birds prefer dry clevated situations, and delight
in soaring to great heights in the air, singing in o strong melodious
voice. In winter they assemble in large numbers on the level
country in search of food. They are often kept in cages, and becedme
reconciled to captivity. Their flesh is esteemed o delicacy.

' * Conus, « cone ; rostrum, ¢ beak—with conical beaks, *
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when sleeping, they were said to suspend themselves by the long
feathers of the mi{: to feed exelusively upon dew, and never to
touch the earth while alive, Al these flotions have, howerver, foand
their proper level, and the history of these beautiful bivds is now
pretty wel) known. The most celébrated species is :

. The Emerald Bird of Paradise (Paradisza apoda). Its head is
small, but ornrmented with Kathers that rival in bri¥ianey those af
the Peacock; the neck is of o 'delicuto yelfow, and the body of a

Fia, 354 —mmps oy pamaps®

rich brown tint sprinkled with gold ; while two long bearded filaments
constitute its tail. The long, light and graceful feathers of this
bird form the most beautiful, and, alas! the most sought-for plumes
for ladies’ head-dresses ; go that the race will probably soon become
extinet.

The Birds of Paradise travel in troops of thirty or fosty under
the direction of a chief, which the Indiavs call the king. In May
and June (probably the scason of pairing) they are in a state of
great excitement and incessant activity, and the males assemble
together to excreise, dress, and display their magnificent plumage.
For this purpose they prefer certain lofty, large-Jeaved trees, and on
these, early in the morning, from fen to twent full-p'l,lmm«ﬁul
birds assemble, as the nativesexpress it, “to t]:y and danee.” They
open their wings, stretch out their neeks, shake theit bodies, and

[}
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Faxiny oF CONTROSTRES.™

All the birds of this family have a strong, beak,
more or less conical in its shape, and without a
notch. ‘They live more exclusively upon grain,
in_proportion to the strength*and thickness of their
bills. ~ The principal genera are the Starlings, the
Larks, the Titmice, the Buntings, the Sparrows, the
Crossbills, the Crows,.and the Birds of Paradise.

A}

The Larks (Alauda) have' a straight, short beak; their head is
small, and furnished with a little crest of fefithers : the nail of the
hinder toe is straight, and much larger than that of any of the other
toes, The conformation of their claws does not allow these birds to
alight on trees; but it is nseful to them on the ground, where they
generally dwell, feeding on grasses, tender plants, inseets and
laryze.  They also have the habit of dusting themselves by fluttering
on the ground,  The Lark is common througlout Europe. During

3G, 301, —8Ky-LARK,

the summer these birds prefer dry elevated situations, and delight
in soaring to great heights in the air, singing in a strong melodions
voice. In winter they assemble in large numbers on the level
country in search of food, They are often kept in cages, and bectme
reconeiled to captivity, Their flesh is esteemed o delicacy.

3

* Conug, a cone ; rostrum, & beal—with conical beaks,
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when slecping, they were said to suspend themselves by the long
feathers of the tail: to feed exclusively upon dew, and never to
touch the earth while alive. Al these fictions have, however, foand
their proper level, and the history of these beautiful birds is now
pretty wol) known. The most celebrated species is :

. The Emerald Bird of Paradise (Paradisza apoda). Its head is
small, but omamented witly eathers that rival in Lri¥ianey those of
the Peacock; the neck is of a delicate yelfow, and the body of a

~
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rich brown tint sprinkled with gold ; while two long bearded filaments
constitute its tail. The long, lighs, and graceful feathers of this
bird form the most beautiful, and, alas! the most sought-for plumes
far _ln(th'cs' head-dresses ; o0 fhat the race will probably soon become
extinet.

The Birds of Pamdise travel in troops of thirty or fosty under
the direction of a chicf, which the Indiams cail the king. Tn May
and June (probably the season of pairing) they are in a state of -
grent gxcitement and incessant activity, and {he males assemble
together to exercise, dress, and display their magnificent plumage,
For this purpose they prefer certain lofty, large-leaved trees, and on
these, early in the moming from fen to twenty full-plumaged
birds assemble, as the nativesexpress it, “ to play and dance.” 'I‘Eey
open their wings, streteh out their necks, shake, theiv bodies, and

L
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keep their long golden plumes opened and vibrating—constantly
changing their rosutmns, flying across and across each gther from
braoch to braneh, and appearing proud of their activity and beauty. .
The long, downy, golden feathers are displayed in the manner in
which alone they can be seen to full advantage; insteadeof hanging

down ench side, 85 during reposs and Hight, they are crected ver-
tically over the back, and there opentd and spread out like o fan, |
completely overshadowing the whole body. Tle effect of this is 4
inexpressibly beautiful, Tha large” ungainly legs are no longer a
deformity,. a8 $e bird crouches upon them: the dark-brown body

and wings form but a central support to the splendour above, from

which mgre brilliant eolours might distmet attention ; while the
pale-yellow head, swelling throat of rich metallie green, and bright :
golden eye, give vivacity and life to the whole figure. Above rise :
the intensely-shining orpge-coloured plymes, richly marked with a 4_
stripe of deep red, and opening out into broad waving wreaths of
a‘ér{adown, curving and elosing upon each other so as to form a sort
of hale, in the centre of which the bright-zreen "head looks like a
“lm" emerald sun, Aith its rays for’g\cd%)y the filaments of the two
plumes. o J el

FayxmLy or TENUIROSTRES.™

The birds composing this family have a slender
elongated .beak, always without any noteh ; it is
sometimes straight and sometimes bent like a bow.
"he principal geitera are the Nuthatches, Creepers,
Humming-birds; and Hoopoes. :

L]

' Fia, 355.—ipAD OF EUN-BIZD.
o 3

The Nuthatches (Sitzs) have o medium-sized, straight, depressed®
bealy, which is cylimlrim}. conieal, and cutting at the point.  Their
tongue i short and very slightly protretile, They climb treesin all
directions in search of insects and nestle in their trunks. The
Common European Nuthateh is of @ bluish ash-colour; it is seden-
tary, and inhabits forest trees. The male assists the female in spring
in the construction of her nest, They esfablish themselves In o hole
in the tree, and if the hols is too Jarge for them, they reduce its size
. by plastering it with mufl, n habit thut has acquired for l[ncm their
name of *Mason Pie,” They line the interior with o thin bed of
moss, upon which the female lays from five to seven greyish eggs,
speckled with red spots,. The young escape from their shell about
the month of May, and are very soon able to provide for themselves.

* Tenuis, slender ; rostrum, a beali—slender-billed,

0
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These birds feed on grain and seeds, more especially flax-seed ; they

likewise eat beech-nuts and hazel nuts, the Iatter of which they fix
, firmly in some crevice, and then pierce them by repeated blows of

their sharp henl. .

¥ .

N

k1o, S328.~xurnaren,

The Creepers /Cerfhia) have their beak compressed and slender,
more or less bent like a bow, and triangular; their tail is slanting,

FiG, 355, —TREE CREEINIL .
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and furnished with stiff sharp quills, serving to assist them in elimb-
ing trees; their tongue is P, and adapted for piercing inscets,
upoh which they feed.
The Humming-birds (Zrockilus) are celebrated for the metallic
lustre of their plumage, as well ag for their tiny dimensions. They
* inhabit Awerica and the adjacent®islands. Their beak is long,
sometimes straight and. sometimes bent, tubular, and very s ender.
Their tongue is long, extensible, and divided info two filnments.
Their wings am proportionately very long, and {heir plumage som:
tynes ornament:d with feathers 03 brlliant as precions stones,

.

| 1GTER 368~ HUMMING-BI1 D%,

.
They feed on
‘bnn?i'nt' o b;]]]:“:ien‘ffﬂ{hggﬂr;\rers: nt};nnt which they may he seen
fli e 2 CMseives m o the air. Thev somot: ¢
'simnl_l ﬂl'og ‘nm'l ;lm..‘nut.‘-n insects, found in the ﬂmér-r-hml‘ltwlm('?'}. cn!
ve In pars, and defend their pest most con U e
ourageously,
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Fia, 35%—10050r,
Tlie Hoopoes ( Ujupa) have an omament on fhe headformed of
double vow of feathers that they can erect at will. ”

FAMILY OF SYNDACTYLA.”

" The birds belonging to this fanfily are recognisable
by having the external toe almost as long as the
middle one, to which it is joined by a membrane that
reaches as far as the last joint bt one. The prin-
cipnl genera ard the Kingfishers, the Bee-eaters,.and

 the Hornbills, all readily distinguishable by the struc-
ture of the beak. v

4 Tlie Bee-caters { Merops) have the bill of moderate size, cutting,

R pointed, and slightly curved, without any notch at'the end. The

\ Comon European Beewater (Merops a({n'aaler", : the only one found
in Europe has a fawn-colonred back, a detip blue front, and o yellow

throat, surmounted with black. It lives upon insects, particularly

- “'——_.

* giv, syn, togelher with; sdicrunos, dactylos, a finger or loe—i e.
: having conjoined toes. :
»

'
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wasps and bees, which it seizes while on the wing. It construets its
nest on the precipitous banks of streams and large rivers, digging to
a corsiderable depth.

Fic. 360, —uLr-Earin.

The Kingfishers (Aleedo) have a quadrangular beak, whieh is*
long, stright, pointed, and trenéhant ; their legs are ghort and bave
to above the Jkiees. - The only species found in Europe is the Alceda
ispida, 8 beautiful bird. » His plumage is green and black above, with
a stripe of red beneath, and u riband of the same® colour on each side
of the neck. His delight is to dwell smidst the most sequestered
scenes on the borders of rivers and streams abounding in small fish
and insects, upon which he feeds. On the broken ar rocky bank of
his aquatic retréat he may be frequently geen perched on some pro-
jeoting bough, serutinizing the waters for_his expected prey ; if un-
successful, he comes along the stream just above the surface, and
wcnsionnll{ hovers for an instant with rapidly-moving wings over
the spgt where he 1perceivm his gliding quarry : in the next instant,
with a swift spiral sweep, he seizes a fish, which he swallows in an
instant.
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Fie, 301 —~Kiscristiine

Tlic Hornbills (Bucerag)® are large birds of India and Africa, ve-
markable for their enormens toothed beaks, suvmounted by a crest or

prominence almost 98 larps as the 1 b ftadlf Thov live upon
mice, reptiles, small birds, x;‘:f;'ul dead ﬂn'ielilmlﬂl.!.\ic z g 5

ORDER OF ScANsonrEst or (LIMBERS.

In all birds bulonging to this Qrder ﬂ;e outer toe

can be divected backwards like the thumb, an arrange-

, #ment that enables them more firmly to gmsp' the
bouglis of trees; and which ssome cenera employ for
clinging to and climbing their trunks., The elimbers
generally make theirnests in the hollows of old trees.
Their powers of flight are moderate. Somé feed on
insects, some on fruits, according to the structure of
their beak. In tlfis order are found the Woodpeckers,

* Boiis, bous, an ox;: répas, kerag, a horn; because their beak
v somewhat resembles the hormn of an ox,
t Seando, seansum, {0 elimh,
U
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the Wrynecks, the Cuckoos, tlie Parrots, and the |
Toueans. I

.
Fi6, 362.—¥ooT OF PARBOT AND OF WOODPECKRI,

I And angular : tongue®)
very extensibloand
armed with spines WOODPECKERS.

-E R ot lhv tlp . 4
al [ Straigh
= | And rounded ; tongue '
E | \'(:r.\‘(-:\'tm\s'ilul(-,hm “WRYNECKS.
g . i without spines .
% | il e
= s | Moderate i m size and
g {ie bogk glightly arched }GUCKOOS o
5 5
g ngll roum(]lc(lljun all)
v sides, and Jhaving
od oy Arched lh(\uprer mandible (PARROTS.
= strongly hooked
=
& |
1
k Almost as long as tlw 1
: | Moy e e lroycAws. ©
. . o
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The Woodpeckers ('icus) are distinguished by their long, straight,
stiong beak, whicli is angular, adapted for piereing the bark of trees;
their remarkable tongue can be extended to o great distance
bevond the bill, and is armed near the end with Lorny barbs
directedebackwards. Their tail is composed of ten stiff and clastic
quills that serve them as a support wheu they climb. They all
have the habit of tapping and raising up the barkeof trees to seizo
the insects concealed beneath. Most Woodpeckers are marked
with red either on the head or body, Their ory is sharp, and their
flight heavy. - '8

FiG, 165~ GREAT BLACK WCODIECKER.

The Wrynecks ( Yunz) have the protractile tongue bf the Wood-
pecker, but without its spines. Their Straight and pointed beak is
nearly round, without any well-marked anglessand is not sufficiently
strong fo penetrate or mise the bark of trees. Like the Woodpeckers,
they live on insects, but climb much less. The Wryneck derives its
name from a peculiar halit of bending the neck sidewnys, 5o that
the head is turned towards the back with the eves half cqu)ivd.

U 2




Fia, 365~ WHYNECK,
T™e Cuckoos ( Cuenlns) have a moderate beak, well clefu and

FiG, 300 —cuckou,

\
1
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slightly arched ; the tail iz long and composed of ten quills. They
are birds of passage and live upon insects. The female Cuckoo puakes
no nest and tukes no care of Ler young ; she deposits her eggs in the
nests of other birds. The strange nurses, to whom the Cuckoo con-
fides her young, become not enly good niothers to the progeny that
does not belong to them, but neglect their own, offspring ; nay,
improbable as it may appear, the young Cuckoos push the rival
nestlings out of the nests, of which they take possession for three
weeks after their birth, and for five weeks Jonger their adopted mothers
supply them with food. e

The Toucans ( Ramplastos)* are at once  distinguishable by their
enormous bealk, which is almost as large and ns long as their body ;
internally it is light ol cellular, ands ab its margin irvegularly

[

|
0
A0y

Fi0, 960, — KEEL-BEAKLD TOUCAY,

toothed,  Their tongue i3 long, narrow, and farnished on el side
with barbs like a feather. These strangely-constracted birds jnhabit
thie tropieal parts of America; they live in flocks, and fecd on fruits

* fdugos, ramphos, a beal:,
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nuel inseets. They seek the nests of other binds, and devour their
¢ggs and recently-hatehed young., When they obtain their prey,
thev toss it into the air, and, eatching it as il falls, swallow it whole.

The Parruts ( Psittacus) bave a large, hord, and solid beak, with the
apper mandible arched and strongly hooked. They eliml trees by
the aid both of their beak and feet ; their fongue is fleshy and round,
and their toes short and strong. They readily become familinr,
and some species ean be taught to imitate the human voice, The
plumage of Pnrrolg varies ip eolour; it i3 generally remarkable for

T2 307, —HEAD OF MACAW.

its clear and vivid tints; frequently green predominates, while in
certain species red is the prevailing colour, Many of these birds
possess o wonderful degrel of iutmﬂiguucn: they learn to talk, re-
member funes, and are very susceptible of education. Tley convey
their food to the beak with their claws; they all eat fruit, but feed
likewise on bude, tender hark, roots, and the sweet juices of plants.

nn;{‘(:l :Bl:: (';:}E;i'%kelnng the Macaws, the Pgroquets, the True Parrols

ORDER OF GALLENACEOUS* Binps.

The Gallinaceous Birds are terrestrial, They
Lave a short or moderately long beak, which is
vaulted above. Theirbody is heavy, and their wings
generally short.  They all live upon grain, and are
furnished with a very strong muscular gizzard ; they

* Gallug, @ cock ; Galling, a hen, Barn-door Fowls being taken
s the type of the order.

e
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delight in secking their food upon the ground and in
seratching in the dost.  Most of our poultry belongs
to this Order ; their flesh supplies a light and whole-
some meat, and their feathers are applied to various
purposes, both ornamental and usefal.

This Order is divided into twc sections— .

The Gallinaces, properly so called, having the front
toes united at their base by a short wembrane, and
their tail composed of fourteen or a still greater
number of quills; end

The Pigeons, having their toes entirely separate,
and the tail formea of twelve quills.

Fayiuy or GAL(.IN.—\CE.’E, PROPERLY SO CALLED.

The Gallinacee properly so called have a short
convex beak, with the upper mandible arched or
vaulted, and curved from its base to its point. Their
three front toes are united by a short mgmbranc; the
posterior toe is affixed high up. The prineipal genera
of the Gallinacea: are the Turkeys, the Peacocks, the

- Guinea-fowl, the Pheasants, and the Grouse.
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.

The Turkeys (Mcleagriz) have the head and the upper part of the
neek covered by o soft skin, which is destitute of feathers. ” Under the
throat there is o fleshy appendaze that hangs from the nealz, and
another of n conieal forin from the forehead ; these in the male become
turgid dyring excitement. A bunch of, stift hairs, likeivise, is ap-
pended to the breast of the male. The tail coverts ean be mised o
as to form a circle, and the males have feeble spws. Turkeys, of
which only two species are known, are ériginally from America,
wheneo the Jesuit missionariés introduced them into Europe. The
first Turkeys nppeared in Fravee in 1530, and were served at the
wedding of Charles IX. They have since been' natugalized in all
climates on account of the excellenee of their flesh, <

The Peacocks (Pars) have the lead covered with feathiers and or-
munented with o crest; fhe legs are armed behind with a conical
spur; but the most mmn.rknblo characteristic of thesa binds is, that

Fra. 368 —rracock

in the male the upper tail coverts are longer than the quills, and wny
e elevated when he spreads his tail, the feathers of which ave of un-

)
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0

equal size, and terminated by numerons brilliant circles of metal-
lic splendour. The female is destitute of this ornament, the richness
und bzauty of which are bevond description.

The Guinea Fowls, or Pintadoes (Numida), have the head naked
and provided with fleshy wattles on the lower part of thg checks;
their skull is likewise generally surmounted by a callous crest. Their
feet are withous spurs, and their tail iz short and pendent. The
Guinea Fowls, as tl‘wir nine implies, are of Africanorigin; they live
in numerous troops under bushes and in copses, where they find
berries and small snails, o which they feed.

The Pheasants (Phasianus) have the cheeks around the eyes
covered by s red skin, or by very short feathers ; their tail is long

Fio, 360, =MASTINGS'S TRATOGAN, ANGUS PHEASANT, AND CHOWNED FIGEOX,

and narrow, with the feathers arranged in two planes that overlap
each other, the middle ones being considerably the longest. They
are all natives of Asia, and seem to inerease in beauty ns we go
furthet east, until in China we find the heautifal Gold and Silver
Pheasants and the superb Argus, represented in ouy figure, studded
with dark ringed eye-gpots on a’cinnamen ground, and almost rival-

.

)

o
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ling the Peacocks in the richness of its costutne. The Pheasants of our
preserves (P. Coleliicus) ave said to have been imported into Greece by
the adventurous Argonauts from the banks of the river Phasie, whenee
the origin of their name. ®

The Rarn-door Fowl ((Gallus) is furnéshed with a fleshy erest or
copr upon the crown of the head and wattles on the throat. The
quills of the tail are fourteen in number, placed backs to back on
two planes, and the tail coverts, greatly fougthened, extend in the
adult male with a graceful aréh over the qw’.ﬁ&

The Curassows FCrax),‘ of which therfe are many species nearly
as large as a Turkey, aye almost invariably of a deep black eolour,
glossed with metallic reflections. «Some of them are adorned with 2

Fru. 370.—cnpsmen comassow.

crest composed of short curled feathers. They live int flocks in South
;humm. where they perch and build thefr nests upon the loftiest
rees,

The Grouse (Teirao) are distinguishable by a naked and getlerally
red stn{x. that ocenpies the place 4f the eyebrows. This family com-
)(711-11-_31 the Heatheocks, the Partridges, the Ptamu'gm'ns. and thee

uails, ;

'I'he Capereailzie, or Cock of the Wood (T'efrao urogallus), iz alhmest
as large a3 o Turkey. Although formerly common in the northerr
parts of this country, this noble bird has been nearly exterminated :
efforts have, however, been recently made to restore, if possible, the
breed by importing a large number from Norway, where they are
still ‘numerous. Some species of gronse, which seem to belong to
the northern regions of the globe, are defended amidst the Snows,
over whieh they wander, by having their feet feathered to the
claws, and by their plumage becoming white in winter.

-
.
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FiG. 3Tl—cArrecanare, -

-
The second seetion of gallinaceous birds includes

S

the extensive tribe “of Plgeons sometimes regardod
by naturalists as forming an order by themscl\'c«.

on "
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The Pigeons ( Columba), like the preceding, have the beak vaulted,
the nostrils pierced in a membranous space, and covered with a carti-
Inginous seale, that causes a considerable prominence at the base
of the beak. These birds fly well, the males attach themselves
strictly tma single female, with whom thes live, reosting upon frees
or in the clefts of rocks,—they lay fow eggs, but at intervals
frequently repented. The anale assists the feualesin he work of
incnbation. They feed their young brofl with grain previonsly
softened in their own eraw.

- «

. .
— — S

Orpur, oF RusyinGg Dirps.
L
Cuysores.®
L

The principal clmracteristic of these birds consists
in the undeveloped condition of their Wings, which
are quite disproportioned to the size of the body, and
completely incapable of flight. In some cases, these
rudimentary wings are but imperfectly furnished
with feathers, in others they are. fully plumed, but
even then seem only to be used after the manner
of sails, to catch the wind and thus assist in, run-
ning. They rtin with extraordinary swiftuess, and
hepce the name Cursores, or Runners, is applied to
them with great propriety. The living species
form two families, of one of ‘which the Ostrich,

and of the other, the Apteryx, isethe type.

The Ostriches (Strufhionida) are remarkable for the great size and
strengtly of their legs; the shortuess of their wings is sucl that
they are quite unndapted for flight. A

I'he True Ostriches (Struthio), however, still have their wings
covered with loose and floating plunies of sufficient length to aflurd
them considerable assistance in running, Two species only are
known. The African Ostrich (Struthio camelus), and the American
Ostrieh (Struthio Rhoa). % .

The Afriean Ostrich has only two toes upon each foot; and
the outermost of the two, which is but half the length of the inner
one, is withouta elow.  Tliese binds are very numerons«n the sandy
deserts of Arabia nnid of the intervior of Afriea; they attain the height
of seven or eight feet, live in large flocks, and Juy cgus that weigh
mearly three pounds apicee: in intertropical régions these cges arc
siraply buried in the snd, but beyond the tropics the female sits

# Cursor, a renner, from enro, e 2o, 7

.
-
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upon her exgs, and defends her progeny courngeously, No aninal
cin beat the Ostrich in running. .

The American or Rheea Ostrich is only half the size of the
African bird, and has three toes, all furnished with claws. The
plumage is of little values °

ho*y 373 —AFRICAX OSTRICH,

The Cassowary (Cusuarius) hus wings still shorter than those of
the Ostrich, and quite uscless even in running, Their foot have
three toos'. all provided with nails; their feathers almost reserm-
ble the hairs of a horse¢s mane. But two species are known, one
h{ll"i[']g 1}5 hca«: surmounted by a bény helmet, the other unpro-
:\]»tim.ﬂest w;' re‘_\'ﬁ:lneu:d? covering.  In running, they can ontstrip the

o
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The Bustards /Ofis;. This fine bird is almost extirpated, though
it is still seeri in wide open plains. The last recorded to have been
killed in England was shot near fhie Lizard, in Comwall, in
February, 1842, The male Bustard stands nearly four fegt high.

¥, 374 —GUEAT BUSTARD,
.

The second division of Cursorial Birds form the
tamily of Apteryx (dpteryzide), so called .because

‘they have the appearance of being entirely wingless.

They resemble the Eieu in the general form of
their body and in the nature of their plumage ; “but
are at once distinguished® from those. ostrich-like
bivds by the shortness of their legs, and the pre-
sence of a hind toe, armed with a strong claw on
each foot. A further distinction is affordéd by the
form of the bill, which is elongated, nearly cylin-
drical, and slightly curved; the nostrils are situated
quite at the tip of the upper mandible, and the wings
are so rudimentary as to be completely concealed
beneath the feathers of the body. - . :

L)
-
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Shaw's Apteryx (AI});!‘n:ryx Australis) is an inbabitant of New
Zealund. It stands about two feet high, and its plumage is of o
dork brown colour. It runs with great rapidity, and when pursned ,

|
i
[
X |
takes refyge in the holes of rocks of amongst the roots of trees.
c o
S, 1 R - +

Fiei, 375 —APIRRIN. #

When scized it defends iteelf vigoronsly with its powerful feet. It
i« active during the night, and feeds prineipally npon earthworms,
whieh it eaptures by driving its long bill into the soil.  These birds
live in poirs, and construet o rough nest in the reireat which they
generally frequent.  In this nest the female lays a single egy, about
the size of that of a goose. Their flesh is much esteemned by the
New Zealsnders; who make clonks of their skins and feathers,

-

g~

OrpEr oF Wabine Birps
(FRALLATORES.®

These birds derive their name from their habits
and from the peculiarities of their structure.  They
are characterizéd by the height of their legs, which .
are naked, and thus adapted for wading to a certain
depth into the water, where many species catch
their nrey.  Those genera that are possessed of a

* Grulle, #tilts, 30 called from their stilt-like legs.




WADING BIRDS, 41

strong beak, live upon fishes and reptiles; those in
which the bill is long and fecble, upon worms and
insects: a very small number satisfy their gppetite
by deveuring grain or herbs, and these only such as
live at a distance from water. In a few instances
the toes are partially webbed, @nd in some the
hinder toe is entirely. wanting ; circumstances which
have considerable influence in causing ieir habits to
be more or less aqatic. Their wings are long, and
they generally fly well. ])uring‘ﬂigﬁt their legs are
stretched out behind, while in other birds they are
generally folded befleath the body. They are Sepi-
rable into four tribes, namely, the Pressirostres, the
Cultrirostres, the Longirostres, and the Macrodaotyles.
The tribe Pressirostres® comprehends such genera
as have their legs long and their hind-toe too short
to touch the gropnd. Their beak is sufliciently
strong to pierce the ground in search of worms, and
consequently the smaller species may be seen run-
ning about in meadows and newly- ploughed fields.
Others possessed of stronger bills, lifiewisc eat grain
and plants. In this tribe are classed ¥

Fio. 316.—rNaED PLovie ¢ -
* Pressus, eompressod ; rostrun, the eak.
y
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The Plovers (Charadrios). These birds have no hinder toe, and
n moderate bealk, which i3 compressed and slightly enlarged at the
fip. * They live together in numerons flocks, frequent damp meadows,
and strike the earth with their feet, in order to disturb the worms
upon which they live, - .

We may also mention the Sand-pipers (T'ringa)
and the Oyster-catchers (Hwmatopus), the latter having
a beak straight, pointed, compressed into a wedge
shape, and sufficiently strohg to enable them to open
small shell-fish, upon which they feed. They like-
wise, however, 8ig'in the earth®in search of worms.
Most of the little birds of this tribe make no regular
nest, but® deposit their egos, four in number, in a
cavity. slightly scratched dmong sand and pebbles,

L
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which they so much resemble in size and colour that
they are not easily discovered: or like the Sea-
snipe, they construct on the ground, among long
grass and heather, an apology for a nest composeﬁ
of a little moss and some dried leaves and fibres.
In this the female contrives to place her eggs so that
they occupy the smallest possible space, by making
them all meet at their smaller ends, which taper much
more than the eggs of most other bivds (Fig. 377).
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The Cultrirostres * are known by their large, long,
', and strong beak, which is generally trenchant end
sharp pointed ; in th ey

The Cranes {Grus), however, the bill is -scnrcely longer than the

= FIG. $78.~CROWSED CRANE

head. The common Crane | Grus einerea; is o very beautiful bird,
standing upwards of four fect in height: it bas been celebrated
from the remotest antiquity on account of its periodical migration,
/ which carries it every autuinn from north to south, and every spring
in the opposite dircetion, on these vocasionsCranes fly in numerous
flocks and observe the most perfect discipline.  These birds will eat
wrain, but they prefer insects and worms, which they obtain abun-
dantly in the marshy countries thiy frequent. The ancients fre-
quently make ollusion to the Cranes, because” their high road
‘lnring their migrations lies through Greece and Asin Minor, *
The Herons (Ardea) are more carnivorous in their habits, and
are provided with a long, gharp beak, cloven o bencath the eyes.
+ fhey are likewise remurkuble for Laving the inner edge of the
middle elaw of each foot lLiorny au toothed like & comb. The
d Herons are solitary birds, they roost or perch themselves by the
Lﬁ side of streams, where they destroy much fish,
y The Storks (Ciconia) are furnished with a beak of still more
formidable proportions, and their feet are slightly webbed at the
‘ pose. They have fhe habjt of striking their broad mandibles
sharply together, thus roducing & clapping sonnd, the only noise
that they make. The White Stork (Cieonda alla), very common on
the Continent? builds its nest Jpon stecples, towers, and other lofty

N

) + Culter, the conlter of @ plough : vostruin, a beak.
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objects ; frequently upon a cart-wheel purposefy placed as o seaf-
fold for its accom tion. These birds are not only tolerated, but
they are held in special regard, on account of the services that
they render in destroying reptiles and all sorts of vermin, as well us
oftil, which they greedily devour.

©

e P
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The Spoonbills ! Platalea) resemble the Storks in everything but
the structare of their bealk, which is very peculiar ; it is long, bgroad.
and flattened out near its extremity into a spatula-like plate, 50
feeble as no longer to be it for anything but « bbling in the mud
in search of little fishes or aquatic worms and insects.

‘The third tribe Longirostres,” composed of Wading
Birds, comprehends numerous genera that habitually
frequent the banks of rivers. All the genera resem-

* Longus, long ; rostrum, a heal:,
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ble each other yery much in their form and gerlerdl
habite, and frequently even in_their colours, so that
it is difficult to draw any well-marked distinctions
between them! They are, however, emphatically cha-
racterized by their beak, which is long, slender, and
feeble, so-that it is principally used for probing the
soft earth in search of the grabs and worms upon
which they feed. To this tribe belongs < -

The This (Zbie), distinguished by the shape of its long and

slonder bill, which is thick and aql:lre at the base, but grad:-ally
tapering Lownards its extremity, and bent downwards like a bow the

* head. and sometimes the neck, is partially denuded of fenthers

o ouler tocs are webbed at their base, ind the hinderetoe sufii-
ciently long fo reach the ground. The most celebmted species is
the sacred 1bis of Egypt (This religioen). Dy the ancient Egyptians
this bird was cduco.!m{' in their temples, and embalmeld after its
Jeath. It seems to bave been an object of religious worship on
account of its habit of devouring serpents, or, perhaps, becaunse its
carance was generally simultaneous with the _oyerﬂow of the
Nile, tb which that country gwes 20 much ‘of its (emhty. A

The Scarlet Ibis, met with in the tropical regions of America, 18
a heantiful bird ; its body is of » brilliant searlet, with the wing
feathers of a deep black. TIE may be seen in flocks in marshy places
near the mouths of rivers, and is casily tamed.
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The Curlews
that of the This,

WADING BIRDS.

Fiis 332~ 1815
(Numenius) are provided with a beak, arched like

tapering. alender, and round throughout its entire

FiG, 8% —oumnoy oURrEw.
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lensth; the end of the npper mandible projects beyoud the lower,
and the toes are weblbod near their bases. The Commen Curlow of
onr coast lias been named from its peculiar ery; its flesh is sume-
times caten, but it makes o very indifferent apology for pare,

The famély of Snipes {Seolopacida) have the bi 1 stright, and the
nostrils prolonged Lr]v grooves until very near the tip, whiel
slightly enlarged, and projectsz o little ]‘“'FE'“‘ the Tiwer mandible,

PG, 34, — W00,

The extremity of the bill in these binds ds eoft and very sensitive.
%::cir foet h::'m 1o traces of & web; all of them hae their head
more or less flattencd, and their great eyes™placed very far back,
giving them the appeamnce of being very stupid, and indeed their
linbits quite agree in this respeet with their physiognomy, LAk
The Woodeock (Seolopas rusticgla) ond the Commdn B:mpa
(8. Gallinags) are well-known examples of this extensive family,
ag dre the Tornstones (Strapeclis]. I % ot
Many of these birds migmte nt cerinin seasons, The period o
their migrations is fixed by potnre for ench species,, and it s
remarked that they follow the sune route every year; hepee, in
rtain districts the fowlers or birdeatehers count upon their arr-
::,J as upon rent that falls due on a certuin day, and ealeulate in

rnﬂ\"lm:e the period of their ge. Armed with their nets, and

of the chase, they slation themselves in the
wL i::rli*f:l: valleys theough whl{'h the flocks are o pass, and

gorges an a5 they would the arrival of & milway train,

awnit their coming just
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The family of Long Toes (Macrodactyles)® have their
toes very much lengthened, so as to be adapted for
walking over the floating vegetation of marshes, or even
for swimming, shoukl their possessors happen to fall
from their unstable footing into the water ; nevertheless,
their feet are not webbed. Their beak i8 more or less
compressed at the sides, and ‘iz never so slender or so
long as in the preceding family. The body of these
birds is also remarkably flattened; their wings are of
moderate size or short, and their flight fecble; in all of
them the hind tot is very long. To this family belong

The Jacanas (Parra), distingnishabl®*from all other wading
birds by having their four toes mueh clongated and separate quite to
theirroofs; the nails upon all their®toes are likewise of extraordinary
length and very shurp, from which circumstance they have obtained
the comman name of “Surgeons;” a cognomen, however, which
they rather séem fo deserve on account of the structure of their
wings, which are armed with shirp spines.  All these birds are
extremely noisy and quarrelsome; they abopnd among the marshes
of tropical countries, upon the floating weeds of which they wall by
means of their wide-spreading tocs.

"The Rails ([Rallus) likewise belong to this group; some of them,
as the Commoni Water Rall (Rallus aguaticug) frequent onr brooks

FlG, 358 —1LAXD 2l

and large ponds, where they manage to swim very well, and also to

* uakpds, wacros, long : Sdirinos, duetyles, a toe.
»

.
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yun lightly over the leaves that float.upon the surfuce; they feed
upon little fresh-water shrimps; their flesh $mells of the marsh.

The Land Rail (Rallus Crex), on the contrary, lives and hides
iteelf in the fields, mnning nlong amongst the grass with consider-
able swiffpess; his Latin name Crex i5 eypressive of his ery. He is
sometimes called on the continent the * King of the Quails,” because
he arrives and departs ot the same time as those birds, and lives
nearly in' the same localities, so that the vulgar give him credit
for guiding all their movements, The Land Rail lives upon grain,
ag well as upon insects and worms. . .

The Coots (Fudica), in the shafe of their beak, fhsemble the Land
Ttail, from which they ate distingpished by a broad horny prolon-

K, S50, —LoNauN Ui,

gotion from the beak, that covers their forehaad, “which iz long
and edged upon each side by a narrow ‘border. — Our common
gpecies, the * Watcg-hen,” is very widely distributed. o

Included in this extensive Order we find

The Flamingoes ( Phasnicopterus®), one of the mast extraordinary
ond most isolated genera in the entire serics of the feathered creation.
Their legs are oxcessively elongated 5o as to exceed in their length
those of many wading birds. Their three front toes are web bed s
far as their extremities, while the hinder toe is extremely short ;
their neck is as jong and as slender as their legs, and'\‘.hclr small
" head sapports @ beak of very peculiar construcfion, being so bent
that the upper mandible is nearest the ground when the animal

* golvixeos, phoinikeos, purple ; wrepéy, pteron, & wing.

s L]
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collects its food from the marshy soil. They feed upon shelled
mollusks, inseets, and eggs of fishes, which they procure by means
of thoir long neck and their strangely-shaped beak.  They construct
their nest upon a raised platform that they build in the marshes,
" and sit astraddle upon if during incubation, their long legs pre-
venting them from takips any other position.  Fluningoes are
common Loth ip the old and new world, but they are seldom found
Further north than the 4€th degree of latitnde ; sometimes, however,
they are to be seen on the bunks of the Rhine. ‘

8 O

ParmipEpEs® on Swiadiing Birps.

The last and lowest Order df birds comprehends
those whose feet are specially made for swimming ;
they are placed far bacic upon the body, the legs are
short and compressed, and’ the toes are connected
together by a web. Their plomage is thick and
shining, impregnated with o, and closely packed
with*soft down, so as to preserve them from all con-*
tact with the water in“which théy live. They are

. ° . Ko, 887.—yoor oF rELICAN,

tllso the only birds the length of whose neck some-
ti:(,;]:, I‘n’uﬁh surpasses that of their le'{,;s, thus enabling
b VOLE swimming the s 2 ;

food at the Bottom, SR e g o e

The birds belong; i ivi i
! ging to this order
four sections, as in thg following tablx:g-bo AN
? Pualma, the palm ; pes, the fool —palm-footed.
2 ; * e
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BRACHYPTERES.
DIVERS.

placed so fir back that they are obliged, when
on land, to preserve almost” a vertieal position.
They fly little or not at all . A R TR

Having excessively short wings, und the ,k'gs}

The lhu. free
}ﬁ(;‘;,k,-] or \\-:\nlinlg'\ﬁngs qLONGIPENR?
¥ L exeegzivel P long

Having the wings L : g
of ordinary length, leitlh!"“g um'h.-q
or even very l(ll)“_,’, . e other tocs

placed as to enable membrane, wing
the bird to walk long

when in o horizon- | ey -y %
Sl posttion . Bk The beak covered by a soft -

skin and the edges fur-

nished “with trnsyerse ) LAMEELIROSTRES
ridices or very fine tooth-

likeé points . ., O | e

and  the  feot o l bys & common } TOTIPALMATE

-

. ;

The Short-wings *( Brackyptetes *), exhibit considerable
relationship with the Water-hens. In these birds the legs
are situated further back than in any others, so that they

‘walk with difficulty, and are obliged to stand almost in

an upright position. They swim lpdly on the surface
of the water, and many of thep cannot fly at all &n
account of tho ‘shortness of their wings: they may.
therefore, be regarded as exclusively water-birds; their
plumage is consequently exceedingly thick and smooth,
80 as to have almost a silvery appearance. They dive
with great case, using their wingssalmost in the same
manner as fins, To this family belong

The Divers (Colymbida), distingnishable by théir smoofhi, straight,
compressed, and poinfed beak.  They are,” however, divisible we-
cording fo the strucfure of their feet into X W,

The Grebes (Podiceps ), whicl), instead of fruly webbed feet; oiily
have their toes expanded by the addition’ of folds of skin at fhieir
sides and base. The semi-metallic brillinney of theis plumage often
canses the skins of these birds to be used as a substitufé for furs;
they live upon the marging of lakes and ponds, and make {heir nests
nmong the reeds; under some circumstances they nre said to gathers
their young under their wings. .

—

* Boaxts, brachys, short ; wrépoy, pteron, a wing. e
+ Podex, the rump; pes, a foot—so-called from the legs being
placed so far buck. : :

X2

»
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The Divers, properly so called { Colymbus),* possess the general form
_of Grebes, but have their fect completely webbed, that'is to say, their
toes are united quite to their extremities, where they terminate in
strong pointed nails. These are all Northern birdg, and only visit
ug in the winter =cazon.

F16, 389, —souTiges piven,

The Great Northern Diver { Calymbus glacialis) is frequently seen
upon our norihern consts; they dive with tho utmost fueility, and
live upon fishies and crabs that they cateh under water,

The Fenguirs (Aleide) are known by the beak boing

much compressed and elevated vertically, presenting a

shaxm ridge on its npper margin, and generally grooved
transversely. The feet are completely webbed. a%tl have
no posterior.toc. This family is divided into the Puffiys
and the Penguins,

The Ppﬁn! (led'rcula),‘ have the beak ghorter than the head,
angd a8 wide at the base as it iz long, a stricture which gives these
birds a very remarkable sppearance; the rootof the beak is bedded iu

a fold of skin, while the nostrils arc.only narrow slits placed near its

margin,  Their little wings can searcely sustain thiem in the air
for_an instant, They live upon the seq, and make their nest among
a

woAvu s, colymbetes, a diver.

»

~
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the rocks, Puffins pre found in great numbers on oue northen
shioras, * 2 4

Fio. 0. —rurFix. & -

The Penguins, properly so ealled (Alar), have the bill elongated
like the baide of a knife, and covered with fenthers as”far as the
nostrils.  Their wings are 8o decidedly too small to sustain their
weight that they never fly aball.

The manner in which they feed their young is curions 4nd rather
amusing,  The old bivd gets on s lithle eminenee aid mokes o great
noise, bebweon quacking aud braying, holding its head upin the air,
a4 if it was hamnguing the penguinary, while the voung one stands |
close to if, but a little lower, The ald bird having continned its
clatber for abont i winute, puts its lead down; ko opeis its month
widely, into which the young one thrusts” its head amd appears to
guek from the throat of iks motber for o minute or twa, after which
the clatber is repeated, and e young one fid agiin ; this fewdnmes

_for about {en minutes.—Danwin,

The Common Penguins (Alea forda and pica) are
about the size of docks, while the Great Pengnin
(Alea impennis) equals that of a goose.®  The latter
lays but a single egz, which is spotted with purple.

* Perhaps we_ought rather to say equalled that of u goose, for
althoneh o fow years ago thess Lirds wern sufficiently common, such

lug been the relentless warfare carried on sgainst them that the
specics is believed by ornithologists to be now totally extinet, |
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et s 1 ble of flight
v ing P ins (Aptenudytes ®) are even less capable o ght
'ghTmilw precesding, !‘lx‘eir little wings are mwrc:«l with apologies
iu:nlgmuur, tlut mther resemble seales, and their feet, which are

Fio. 390, —rexaiys,

placed Turthier back thun® thoss of any other bird, support their
weight upon the swhole length of the tarsus, which js fluttened out

like the sole of the fout of a uadruped. Their feet, morcover, hiave
tie three front toes aompletdly webbed, and the hinder toe directed
mwards, These binds e

1 only met with in the Antaretic scas, and
seldom come on shore exeept to build their nests,

0. g SVO . . .

The family of Long-wings (Longipennes t) compre-
hends ‘numesons hipds #‘%Wnys met. with on the
wide ocelin, and distributed everywhere, so that
they are encountered by navigators in all parts of
the world.  They ams to be recognized by having
their hind-toe free or elgg wanting ; by their very
long wings, and by thejy beak, which is without

. a:frﬁy, apten, umeinged ; ’Bu'm;s. dytes, o da'm—m‘nglm divera,

Longus. fong ; penna, a wing ;

\¢ -
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dentiqulations, hooked at the end in some‘species,
and simply pointed in others.

The Petrels ( Procellaria) have their beaks hooked at the'uxtremily
which selms to be.made of a picee digtinet from the rest. Tl
nostrils nre united to form o tube, laid along the back of the
npper mandible, Their feet present, instead of fhe hinder toe,

Fre. 391, =momey PRTREL

a simplo elaw inserted into the heel. Of all the swimming birds
these are most constantly met with at graat distances from land, o
that when a tempest approaches, they are often obliged to take
rofuge upon shoals, or on board of veasels, They make their nests
in fhe holes of rocks, and are specially.abundant in the Antaretic
Tegions, y ¥
IThe Albatrosses (Diomedea) are the largest of all water-hinds.
The beak of the Albotross is large, strong, and cutting, geemningly
formed of several distinct picces, and terminated by a hook fhed Tias
the appearanee of being fixed on tq, the end. The nestrils resemble
two shiort tubes lnid along the sides of the beak. “Their foet have
no hinder tog, and are even destitute of the little claw thiat we have
nnticad in the Petrels. They inhabit all the scas of the southern
hemisphere, and Tive bn fishes, mollusks, and other marine animale.
Phe species most commonly known (Piomedea exulang) 18 often
called by sailors the Cape S.hw‘p.'mﬂ.ly on account of its size, and
partly from itz colour; it also receives the name of MHan-of-mar hird.
Tt isn great eneniy to flying fishes, These magnificeat birds come
on ghore {o rear their, young : they construct 4 nest of raised eirth on
which they lay theiv eggs, which pre numerons, and &ood to-eat.
The voice of the Albatross ia said to-be as Joud. as that of an Ass,

- ’




-

414 ' SWIMMING BIRDS. '
L

“The Sea Gulls (Larug) have the beak eomprossed, clongated, and
poii.:l&?d.“:ha uppc\:r jug) being hooked near its extremity. Their
nostrily, situated towards the middle of the upper mandible, are
narrow slits.  These are all cowardly butvometous birds, generally

¢ L

Fio. 802.—HeruiNG guLn
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seen flying about near the shore, feeding. upon fish ‘or any dead
carcazes they may happen to meet witls, They make their nests in
the sand orin Ghe clefts of rocks, and lay but few eges,  Sometimes
they are found at 2 congiderable distance inland, wlhich is regarded
as o sign of bad weather,

« 'Wac-Terns or Sea Swallows (Sterna). These birds derive their
name from their extremely long and ‘pointad wings, their forked tail

»nnd short feet, fiving them an Gppearance and mode of flight ve

much rescabling that of the Swallows. Their beak is pointed,
compressed, and staight, and the membrnes that web their toes
deeply notched, so that they swim but little, but they fly over. the
sen with astonishing mpidity, uttering loud cries and eleverly
picking up from the surface of the water the mollusks and littlo

fishes upon which they feed i they may sometimes be seen skimming .
. over lakes and rivers in the interior of the country s
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"Che Skdmmers | Rhyachops) resemble the Bea Bwallows in the
smallness of their feet, their long wings and their forked tiil, but
are distinguished feon all other binds by the extraordinary structure
of their beal—the upper mandible 5 mueh shorter than the lower,
aid both so flattened sidewnys that they resemble horny Liades, the
ealgrea of which meet without fitting into ench other, These hirds,
therufore, only obtain their food by skimming the surfnes of the .
water as they fly, by means of their projecting Tower Jaw.

~ The next family, Totipalmats,* is recognizable from
the cireumstance that all the four toes, including the
hind one, are webbed together by membrane, thus
constituting them the most perfectly constructed for
swimming of the whole race, and yet notwithstanding .
this, they are the only Palmipedes that perch on
tries ; their legs are short, and they are all excellent
swimmers, Lo this family belong , ;

The Pelicans (Pelecanida), comprehending those genera which
hnve o space ob the base of their benk denmded of fenthers. Their
neestrils are glits, the openings of whicli are searcely percaptible; the

# Motus, entive ;' palma, the sole pf the foof ;—so called heeamnsy
{hetr toes oro united together by one continnous web,
x 3

.
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skin of their throat is more or less extensible, and their tongue is very
sm'll“ll"lzz Pelicans, properly so ealled (Pelicanus), are provided with
a beak fhmarkable for its great lemgth; it i5 flattened horizon-
tally, very broad, and téiminated by a large hook. The lower
mandible” is very remnrkable: it consists of two long flexible
branches that fustain o yide muscularbag,  The Common Pelican
( Pelicanus Onoerotalus) 15 ubout the.size of o swan; its plumage
white, with a roseate tint, and the hook ot thu_ end of fts beak blou‘d-
xed it is able toccarry provisions gnd water in the bag beneath its
u'lf'ﬁi' Cormorants (Plulacrocorlie *) have 'thc beak elongated and
compressed, and thesend of the upper mandible hooked; the elaw of

the middle too is toothed like  saw. These birds are proverbislly
vomcious gnd déstructive to fish, They make their nests in the clefts
of rocks, and amougst trees, where they lay three or four exgs.

The Frigate Birds (Pelicanus aguilis) differ from the Cormorants
in baving a forked tail, and both mandibles hooked af the end, Their
flight is so powerful that they are everywhere to be seen in tropical
sens ot immenso distances ffrom land, sweeping down upen flying
fishes, or pursning other birds, which they compel to disgorze their
prey. The spread of their wings js sometimes ten”feet from tip“to tip.

* ganawpds, phalacroz, ald-keaded ; képat, coinx, @ crow—bald-
lieaded erow, A
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Tle Gannets (Sula and the Tropic Birds (Phadton) are of similar
glrocturs and halits, but of smaller dimensions, :

4

Fi, 398, =THE GANSET.

Tn the family of Tamellirostres™ the beak is thick
and covered with a soft skin instead of true born;
its edzes are furnished with ridges resembling little

P $96.—ERAK OF DUCK.:

s

® Tamella, n ffat plate ; vostram, o Lok,
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teath, the tongue is broad and fleshy, and tocthed at
the cmargin. The wings are of moderate length.
These birds are inhabitants of fresh water rather
than of the sea. &

"The Dudks (Anatida)., This extensile genus comprises all birds

having their beak large, broad, and, furnished at the édges with
1 ., . -

: AN S
£ e
Zasapatin

Fis, 307.—me wiLp puoK.

the prominent ridges above mentioned, which allow the water to
escape when the bird has seized its food. The Swans (Cyquus),
the Geese (Anser), ond the true Ducks (Anas), are all included
under the same general appellation,

Few circumstances in the history of these aquatic
raies are more wonderful than their periodical mi-
grations. The Wild Geese, guided by an unseen
wower, seck in spring the wild regions of the north.
! . . s S o d
i companies disposed in regular phalanx.  During
’tl‘le whaie journey the most perfeet order prevails.
I'he conducting of the troop is confided to a chief,

Blaced at the head of twa files, more or less diverging, -
|

it always meeting at a point. The chief, placed at
the apex of this moving angle, opposes the first
resistence to the air; e clears the way, and the

|
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whole band follows him, observing the strictest dis-
cipline. As the duties of the leader are very arduous,
and ashe cannot support them during fhe whole
voyage; he may be perceived,.when overcome with
fatigue, to yield his post to"his next neichbour and
fall ‘again into the ranks at the extremity of one or
other of the files. Some species fly alonegand singly
undertake their loug and tracKless wovage, snIitEr}'
but not unguided by the Hand that points their way.

CHAPTER XXVIL v
 Masrania.® v

ToE GSEE«llltfﬁl elgracter whereby this elass of animals
is distingnished from all others, is that the ecreatures
composing it bring forth living young, which they
suckle, and thus nourish for a time with their mik. In
birds, the duties and the pleasures inseparable from the
necessity of incubating their egizs, and of providing
nutriment for their callow brood, are indeed mani-
fosted to an extent unparalleled in the preceding
orders of Vertebrata ; but it is to the Mammalia alone,

. the most sagacions and. intelligent of all the in-
habitants of this world, that fhe Creator has per-
mitted the full endearment of paternal and maternal
love, has thrown the offspring “absolutely helpless, to
be dependent on a mother’s eare and solicitude, and
thus confers upon the parent emotions that a mother
only knows, the dearest, purest, bestowed 1ipon
animal creation, ’ ]

Besides the leading feature of their “economy,
namely, the production of milk for the nourish-
ment of their young, the Mammalia dre distin-
cuished by the following peculiarities :—They all
breathe air by means of lungs, suspended freely in
a cavity, which is, separated from the abdomen by

# From “ mamma,” the breast —~beeause they suckle their young,
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a muscalar partition, called the diaz;l]zvragm, the
movements of which, by enlarging the chest, are the
prin(;i al cause of the inspiration of air. The heart
15 double—that is, consists of two ventricles for the
propulsion of blood through the arteries, and two
auricles for its reception from. the veins. The mouth
is closed By fleshy lips, and the skin, with but few
exceptions, is-covered with bair. The teeth in
Mammalia are organs of great importance.to the
Zoologist. They are generally- placed in single
series, and vary much in their form, according to the
nature of the food, as well as according to their
hosition an the mouth. In man, there ave in each
{m]f of each jaw two front teeth, having the name of
ineisors or eutting teeth; one more pointed, called
the canine or dog-tooth, or sometimes the eye-tooth ;
two somewhat flattened af the top, svith single fangs,
called jfalse molars, and three, situated behind all
the rest, called #rue molars or grinders. For sim-
plicity, naturalists have invented the. following tapu-
Lu' method af exprgssing the number and arrange-
ment of the teeth, whith is called the dental

Yormula :— : .
QUG g 9-2 _g_3
e g o T s (M=ot

meaning — incisors, two on each side in the upper and
two on cach side in the lower Jaw—eanines, one on
each side' in‘the upper and one oh each side in the
lower jaw—false molars, two on each side in both

voper 2nd lower Jaws—molars, three on egeh side in
both jaws—making in all thirty-two teath,

In those races whicl feed exclusively on flesh, the
molar tecth partake of o cutting charicter, while in
those that_subsist on grain and herbage, the molar
or grinding structuie prevails, Sometimes the
incisors are cunoue_sly developed; in the Squirrels,
Rats, and other similay animals, they~ project for-
wards, and are continually growing; in the Ele-
phant they stand out in“the form of huge curved

W e e e R LS
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tusks, and in the Narwhal one is commonly sup-
pressed, while the other grows into a long, gpirally
twisted, straight tusk, that projects like a. horn in
front 6f its head. The Whale has no teeth; but a
series of horny plates, parallel to each other, depends
from the upper jaw, and constitutes the valuable
substance cahed whalébone. In the Ant<eaters, and
some others of the Edentata, there areno teeth at all,
while the Armadillo has ninetyssix, and some of the
Dolphins have a hundred and fifty.

All the parts of animal structure are in beautiful
harmony with each other, and with the .habits and
instinets of the species.,» The short and powerful jaw
in the Cats (Felids), the Jacerating teeth, the muscu-
lar fore-limbs, their freedom of motior, the sharp,
eurved talons, the flexibility of the spine, and the
straight and sitfiple digestize canal, equally indicate
activity and testify to the possession of sanguinary
and carnivorous propensities. In the Camels, the
prominent lips,.the structure. {f the teéth, the broad
spongy soles of ‘the feet, the gallous, pads on the
limbs, the complex digestive apparatus, and ‘the
water-cells, all point out a creature fitted for feeding
on coarse and thorny herbage, and for traversing sandy
deserts. Neither of these animals could exchange
any portion of its structure with the other, without
serious derangement of the whole. This correspond-
ence of part with pat, and the adaptation of every
organ to the mode of life preseribed is so exactly
maintained, that a skilful compatative anatomist can,
from @ single tooth or bone, build up in imagination
the whole structure of an animal which he never
saw, indicate its form, and pronounce with, consider-
able confidence upon its food, its Dabits, and its
manner of life. ’ .

The classification of the Mammalia is based upon
the structure of their teeth and feet.. These are the
organs that amost affect the conditions of existence
under which each is found. b s

There is, however, one-group, almost limited in

-~ Y
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geographical extent to Ausfralia and its islands, so
eculiarly organised, that they may be considered as
orming & connecting link between the true Mammals
and the Oviparons Vertebrata, and to these rcmrﬂ'k.able
quadrmpeds we must next beg the reader’sattention.

LI
= .
.

SRLC L o Sla et Lis
' 0
3

\

L ]
SUuB-LLASS —OvVo-VIVIPARA.
OrpER I.—MONOTREZLATA. T

The broad characters wltereby a bird is distin-
guishable from a Mammiferons aunimal, a8 we have
endeavoured”to show, are plain and simple enough.
The bird lays eggs and incubates them. The Mam-
mal produces its young afive, and stickles them, yet
strange to say, there are certain creatures so exactly
intermediate in their organization between these two
great classes, that even the anatomist has hesitated
as to which of them they were strictly referable,
although close research has at length-decided their

* place to be among the Mammalia.

o The Duck-billed Platypus { (Oraithorynchus § paradoxus|) is a
quadruped, sbout two feet in length, with a ronnded, flattencd body,
covered with short, soft fur, of a deef-brown. hue ; it has a broad, flat
tail, very short legs, and thetoes are united by & web, which in the
forefeet spreads out considefbly beyond the tips of the claws. Tlis
formation enables it to swim with ease and grace; butas it also hur-
rows in the enrh, fhe free part Of the web folds back when the
animal is thus engaged, and leaves the claws unencumbered, The
muzzle very much resembles the broad flat bill of some of the ducks ;
it'is covited with a blackish skin, which overlaps at ghe edges, and
folds back at the base into a broad margin.  The place of molar teeth
iz supplied by (flght broad, horny excrescences (two on each side.of
each mandivle), of an irregular form, which probably scrve as

¥ Ovum, an eqy; viviparus, giving hirth o living offspring—so
called becauseit is problematjcal whether thoy produce eggs or fiving
young, )

t wdvos, monos, single ; rpfiua, trema, an orifice—i.e,, liaving a
single excretory and.generative outlet, 3

1 mAaris, platus, broad ; xdus, pous, q Foot, -

§ Gpves, Gpwifos, oriis, ornithos, a biyd ; plyxos, rynclios, a Geak.
| il Parmdokical, , .

.

[
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grinders, but have no roots, Theseyes are small but brilliant, and
the orifice of the enr i3 readily detected by its opening and closing
in a living animal, though scarcely perceptible after dedth. ‘This

Fra. 398, —1ie DUCK, BILL.
“

ercature is somctimes called the Water-mole. Tt delights to hagnt
the broad and tranquil ponds that are formed by the expansion of a
stream, in which it swims and dives with great facility. Its
burtow is formed in the banlk, and runs to a great distance under-
oround, sometimes extending even fifty feet. A nest of grass and

=
Fio, SH9.—BUREOW OF ORXFDIORYSCHUS

- woed is formed at the extremity, where the parent rears it young.
The Ornythorynchus inhabits Australia, : o

The Porcupine Ant-eater (Echidna aculsata ) is another Austra-
}ian aunimal, the muzzle of which forms a bealk, but less (}cm«lopud
than in the Duck-bill. "It is clothed with brisily black hair, nmong:
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which are many sharp spines. The tongue iz long, eapable of being
thrust out to o great length, and covered with o glutinous secretion,

by mcans of which it captures the Aunts, that constitute its usual
food. &

Fra. 400.=THE FOSCUPISE ANT-HATES.

.
‘
.

. °
OrDER IL—MARSUPIAT.IAL®

PoucaEp QQUADRUPEDS.

These animals are remarkable for the premature
production of their young, which are born in so early
a stage of their ggwth, that they are incapable .of
motion, and scarcely show the germs of limbs, or "
other extefnal’ organs, These %ittle ones remain .
attached_to the teats of the mother, from whose milk - ¢
they derive their food, and are carried about in &
pouch formed by the skin, of the abdomen, until they *
are able,to Provide for themselves, In some species, :
however, this pouch js deficient. The Marsupial
Zuadrupeds have only been found in America, on the
Australian continent, and in some of the adjacent ' |
lés;nudts: Allstrglia, indeed, with a few doubtful . :

ceptions, produces no indigenons * i ]
animals, but such as belong to ﬁnis Ord;“.umml&m“b o

o + * Marsupium, a pouel, ‘ §’

P . |
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Thuo ]mng?ronu (Macrapuz)* are horbivoroue, and remarkable for
the smallness of their fove-feet, and the length of their hind-legs and
tnil, upon which they =it npright, 28 on a tripod, aud by their assist-
unce eon make prodigions bounds, sometimes elearing o space of

P, 801 —rom vox. KATE A0,

twenty foet at o single leap,  The middle foe of the hind Toot is very
large, and econstitutes o formidable weapon.  The Kangiroos inhabit
Aunstralin,  Oune species (A Majur) stands upwands of six feet In
length, The young are bom in an extremely immature condifion,
nnd ore received at birth inte a pouch or fold of the skin of the
abdomen of the mother, Here their naked aml foeble boficssire
protected from exposure lo the air, and from all injory, until they
are advanced in growth and strfogth.  Within.this abdominal
pocket ore eitonted the fedis, to one of which the mfunt aoimal at 4
very eatly period altaches itself, and from it derives the nutriment,
thut gradoally enables it to maintain an independent life, The
Kangaroo thus earries about its young for a perded of eight months;
a little Kangaroo niny then sometimes be soen putting it head out
of the pomeh, and nibbling the hizh-grass, At length it ventures
*forth s tries its strength alone : but on the least alaom, it springs
amin inte its wonted hiding-place. .

* awpds, makros, long ; wdus, pous, the foot,

n
I *
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The Opossums (Didelphis*) have in all fifty tecth ; their |
tongue is srough and bristly, their tail prehensile, and
partly naked. The thumb of the hinder foot is long, and
considerably separated, from the other toes. Their mouth,
which opens far back, and their large, naked ears, give
them a peculiar physiognomy.® They are fetid and
nocturnal animals, very slow -in their movements; they
lodge in trees, and there pursue birds and insects, but they

do not reject fruits. Abouf thirty species have been
deseribed. .

‘The Virginian Opbssunt (Didelphis Vifginianus) was the carliest
known of the Marsupialia, and is one of Hie Targest of the family.

el

Fiti, 402 ~Vinoniax OSSN,

Jbnds ot the size of a oat, covered with grey f ick 50!
b:n; of no value; Jives on trees throughout i‘l:eyv\'lilt:ll'oﬂl?;lg;e‘(‘lmslt;er:
:ll}l rr:ls(-!;mjib;l‘:tlhfor its singulas habit of counterfeiting death when £
Alprmedl s E;) &geclqs, found in South America, called the
Mou r'\‘{ﬁ'ﬁj: B Fyrina) (Fig. 403), hos the Airsupial pouch
jmperfee Yh Ve }(;pﬂd.to compensate for which the parent carries
;;;a\;ur:lgp p(')]{l !:zr back, where they better maintain their position,
e s and Jeaping movements of the mother, by
tw'lll‘lllngi):ll(?ll’ llm]g. slender, and prehensile tails around hers, ] !
i 10 s{lnﬂr:l)as_y'urmf", have the tail coverad with long hairs,
not preliensi e.» r!“‘)’ inhabit New Holland, and live on insects
* 8o, dis, double ; Termd (-l ok :
t Baads, dusys, hajy ;ﬁ&a’.otl:'uhnis ;:'(;{:?;fmb’ ‘

I
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J

‘ yoracily makes them very unweleome guests, They do not eclimb

and dead flesh.  Sometimes they get into liouses, ‘where their
trece.

S

Fii, 45 —0usE oT0mUM AXD YUUXG

«

'he Phalangers (Phalangiste) are climbers, and are fornished
with @ large opposable thumb,  In theie general form, they some-
' what resemble squirrels; some of them have the skin of their flanks
extended between the Tore and hind legs, so as to form a sort of
parschute, by the 2id of which they take ‘Furprising leaps from pne
{ree to another; these are called Flying Phalangers.

N\
N
Nue

Fi6. AN.—x-onuousti PHALANGRIL,

The Bandicoots (Pcmm:lirl:rj remind us of . the Shrewsandother
small insect-eating qundrupe:ds; They are said to live on insects, for

B —————£IS NS
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.
which diet their teeth seem suited ; but some of the species are also
reputed to feed on roots*and bulbs.
Gunn's Bandicoot { Perameles Gunnii), & pretty creature, about as
large as a Rabbit, marked across the loins with alternate black and

. 405 —GUnn's AN DICOOT.

white bands, is accused of inflicting great injury by destroying bulbs
in mardens. Thése creatdres nre suid also to devour corn in gmna-
ries. as rats and mice do in Europe. =

The Myrmecsbius is about the size of a Squirrel; nearly black be-

Kio  406.—vir thoconn's

~
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hind and bright brown in front, the whole body elegantly crosged by
cream-coloured bands. It has o greater number of teeth than any
other Mammal, except some of the Dolphing abd Armadillos, They
are thus arranged ;—
& 1 —-1° 4 — 4 4 -4
I-; C——; FM i M =52
6 1 —1’ 5—5" 4—4 ° ”
The Wombat (Phascolonys*. Wombat) nfiglzt almost be mistaken
for a Jarge Guing-pig, but its shape is more clumasy and massive ; it
is found scattered ayver the whole ~outhern part of New Holland and
Van Dicinan's Land.  Its feeth resemble those-of a guawing quad-

Fia, 407 = woMiaT, - .

ruped, such as the rat; its head is large, with the upper part flat-
tened : the eyes are yery emall; the cars short and pointed, and tho
nostrils wide apart.  The limbs are short: the feet hroad and naked
beneath. Tl elaws ave large and wolid ; thost of the fore feet bui
slightly curved, hind formed for digging. It livés entirely upon
toots and vegetables, and jts flesh is deseribed as heing exeellent.
It is of considerable size, attaining the length of three feet; it is
therefore a valuable animal, and might be worth naturalizing in this
country.  This eould probably be effected without any diflionity,
specimens broaght to Burope having lived for several years in o state

" of domestication,

The earnivorous Marsupialia are very few in num-

* pdaxeos, phascolos, a poueh ; uds, mus, a moudt.

.
[
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N
{)er_; some of them, however, are formidable from
their strength and ferocity.

'l_.'Be Zebra Wolf, or Native Tiger of the Australian colonists (77 -
lacinus *Yynocephalust), equals a large dog in size and streggth, speci-
mens having been found Your feet in length, besides tlquil. which
45 two mgre, JIE 18 nocturnal, like rgost beasts of prey, feeds on

Kangaroos and other inoffensive animals, and is hated by the settlers

for its depredations among the gheep that pasture on the plains. The

f’olour of this animal is yellowish brown, marked with transverse
ands, : »

* Sup:Crasg I1.* PLACENTALIA
-
Pracextan Quaprupeps'§

- o b d . . 13
In the Placeytal Mammalia the young are born

complct,ely furnished with all their limbs, and for
some time are nourished by milk derived from the
aaterna] breast. They are classified as in the Table
in the opposite page:==~ °

* giraros, thylacos, a pouch ; wdwy, kyon, a dog.

1 wbew, kuvds, kyon, Kynos, a dog ; xepard, ce{imle, a head. e

¥ Animals whose progeny are nourished by the intervention of o
placenta, during the ldtter stages of gestation.
« ¥ Quatuor, jour;, pes, @ fool ;—a term generally applied to the

mammaslin,  « .
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*CETACEA.* *

The Mammalia ate all hot-blooded and air-breath-
' ing animals; ievertheless, even from  this highly-
organized and®highly-gifted"Class, numerous races have
been selected, whose element is the ocean, whose
hpme is in the sleep: The. inhabitants of the earth
have-their bodies supported upop four legs, so that
they are” necessarily restricted in their growth, and
their bulk is apportioned to-the strength of the limbs
that bear their weight; but, in the water, being
buoyed up on every side by the denser medium, the
size of aquatic animals becomes of little consequence ;
thus the Whales attain sprodigious. dimensions, and,
from the inexhaustible sfpij' of food with which
- they are surrounded, find abundant materials for their
sustenance, : ‘

Jhe Cetacea are .mammalia altogether deprived of
hinde bs. The trunk of their body is prolonged
without any line of demarcation into a thick tail,
terminated by a broad fin, very much resembling in
its general shape that of a fish, but entirely composed
of an expansion of.the skin supported by a tough
cartilaginous substance, and, instead of being placed
vertically; to strike the water from side to side, it is
horizontal, 20 that by means of its upward and down-
ward movements, these animals easily come to the
svsface, or plunge perpendicularly into the depths
below ; their head is joined to the body without the
intervention "of any apparent neck, and their arms,
the representatives of the fore-limbs of quadrupeds,
are so flattened and concealed by the skin, that they
might easily be mistaken for pectoral fins. When
denuded of their flesh, however, they present, under a
modified shape, bones and fingers corresponding with
those met with in the Tion or the Bat. Thus, con-

* xfiTos, cetos, a whale.
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structed “entively for swimming the Cetacea are
strictly -confined to the watery element; nevérthe-

Fiti. 400.~1ioop oy DOLI'HINS, MANATEE JN TME DISTANCE,

less; they breathe air by means of lungs, and are
thus perpetually obliged to come to the surface for
the purpose of respiration.  Their blood is hot ; they
bring forth living young, which they feed with their
own milk, precisely in thie same way a8 the terres-
trial quadrupeds, and thus in all the details of their

Q. &

Fid, 410, —povp= oF YHE FIS OF A DOLPHTS.

stracture they differ widely from the cold-blooded, gill-
breathing and oviparous fishes. Diving, as the2 Whales
L u '3
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not. unfrequently do, to considerable depths, their
bodies are subjected on such oceasions to' enormous
pressure, to sustain which their body is enveloped in
a covering that possesses great elasticity. Théir skin
is greatly thickened and made 2p of a'texture of in-
terwoven fibres, enciosing an. immense quantity of
oil or blubber, thus forming an integument ‘admirably
adapted to reSist compresdion. This thick blanket
of fat, moreover, retains the vital warmth, and thus
enables the Cetaceans to inhabit even: the ecoldest
regions of the ocean. Being lighter than water, it
also greatly contributes to the buoyancy of these un-
wieldy animals. A dead wisale floats : but the car-
case, when stripped- of the blubber, sinks imme-
Fdimtely o) s -

The Cetaceans are divisible into two .sections.
Those having a head of p%liinary"proportions when
compared with the size of ‘their body, and those in
which the head is of enormous dimensions. The first
of these will include the Dolphins and the Narwhals ;
the second, Whales, roperly so called.

"T'he Bolphins (De;gkinus) have teeth both in the

< Fuo, 411.<voremiy,
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. - 3
upper and lower jaw, of the simplest structure and
conical in shape. These animals are the most carnivo-
rous, and, in proportion to their size, the most vora-
cious of the Class. .

The Dol , properly s called (Delphinus), have the forehead
arched and the snout g::iot%'al into a gorb of beak.
(

The Common Dolp élphinus delphis) i, provided with from
forty-two to forty-seven slender-curved andsharp-pointed teeth in each

jaw ; it is black above, white beflieath, and from tight to ten feet in *

ength. It is found abundantly around the British shores and all
over the Ailantic and Mediterranean, Itselegant and graceful form,
the extraordinaty flectness with which i€ darfs through the water,
and its agile gambols, have been celebrated in all ages, o .

The Porpoises {Phocena) have no prolonged snout ¢ their muzzle
is short and uniformly: convex.

The Common Porpoise ( Delgifiinus Phocwna) is furnished with com-
pressed, cutting teeth of,a rounded form, about five and twenty in
number on each side of bothyjaws. It is the smalless of the Cefacen,
seldom exceeding four or' five feet in lengilhi; it ig very common iu
all our seas, where it is met with in large shoals, |

The Grampus (Delphinus Qrea) ‘has thick conical teeth, about
eleven in number on cach gﬁ,ﬂ little crooked, the posterior ones
flattened transversely. The body is black above, white below, with

v
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o
& white mark over the eye in the shape of o crescent., The dorsal
fin is high and pointed.  This is the largest of the Dolpling, being
frequently from swenty to twenty-five feet long.  Grampuses are gaid
to attack the whale in troops, harass it until it opens its mouth, and
then devour ifs tongme. -

The Narwhals (Moiodon) have no teeth in the mouth, but and
furnizshed with a straigh d pointed, tuslk projecting from the upper
jaw, and dirceted straight:forward. The form of the head and body
much resembles that of the Porpoises. = Only one species is well
known, namely, :

The Sea Unicorf? (Monodon® molocerost).  The tusk of this uni-
mal is sometimes ten feet long, spimlly twisted, and was formerly
thought to be the Lorn of the fabulous Unicorn. The Narwhal
poasesses, howeyer, the germs of fiwo tusks, one on énch #ide; but it
rarely happens that both grow equally. Usually that on the left
side only iz developed, and the other remains concealed in ifs socket.

In general, this animal is not more than twice or three times the
length of, its tusk; its skin i3 marbied with brown and white; its
blow-hole is at the top of its head ; and, instead of a dorsal fin, it has a

g ridge running along the whole length of its back.

The other Cetacea have the head so large that it
constitufes one-third or even one half of their length.
The skull proper and the Brain have nothing to do
with this extreme disproportion, which is altogether

F1a, 410 —srEmt wiaLe, ° °

" '4 A
whvos, monas, a‘&flc.’ oBovs, d8arrds, odous, odontes, a tooth,
T pdvas, monos, single : regos, cerss, a ko,

%
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e
owing tothe enormous size of the, bones of the face.
& To this section belong

£

R ., The Cachalots (Physcter*), generally called Spermactti Whales

: Theze ardmals have & very voluminons Itad, enormously expanded'

- eapecially in front.  They have no whalebone nor any fectl in the

49 upper jaw. Their lower jn is narrow, qnﬁ armed on éah side with

pft‘ a row of conical or cylindrical feeth, whicll are receivéd into corre-

spouding cavities of the upper jaw when the mwouth is closed, The

upper part of their prodigions hiead is occupied by lgrge excavations, or

: mther eaverns, covercd and separated by eartilaginous vaulte .n'nd

filled with an oil that erystallizes s it cools into the substance well

known in commerce by thesname of Spermaeeti, &he cavitiesin which

the spermaceti is lodged have nothing to do with the rea) skull,

which is rather small, placed beneath them, and contains the broin

in the usual manner. From the head of a single Cashalot are ob-

e, tained from cighteen to twenty barrels of fluid Spermaceti, The

‘ usual length of this gigantic Cetacean is upwards of sevéuty feat,
and its circumference at the largest part fifty-two feol.

The Whalebone Whales (“Balawma t) are provided with heads of
engrmous magnitude in proportion {o the size of their bodies, but not
muel expanded in front, and they have no true teeth. Their upper
jaw has both its sides Tornished with thickly set plates composed

»

Fig. slt—wnare psnfuy, A
of a peculiar horny substance called Whalebone, 'Thcsc plates are

thin un'd fringed at thq[r margiu, forming a kind of sieve, that scrves
to retain the small, animals on which these gigantic creaturcs five.

* duryrhp, physeter, a Wower, of bellurs,
t Balena, a whale: &
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o
The lower jaw, totally destitute of teeth, lodges  flgshy tongue
of stupendous bulk, which, when the mouth is closed, compresses
all the interior of the u{)‘per jaw ond the plates of whalebone
suspended from its roof. This structure of the mouth does not allow
the Whales to live upon animals so large as their size would lead us
to suppose. They subs%grineipally on small fish, but still more on
worms, molluscs, and zoophytes, which become entangled in the
SVie

S

FiG, 416 ~WIALEDONE WilALE.

fringes of their whalebone. The lower jaw is very deep, shaped
somewhat like 'a vast spoon. When the Whale feeds it swims
rapidly just under or at the surface, with its mouth wide open. The
water, with all ifs contents, rushes into the immense cavity and filters
ouf at the sides between the plates of the whalebone, which are so

close, and so fluely fringed, that every particle of solid matter is re-
tnined. P o *

Hzrpivorous CETACEA.

The Herbivorous Cetacea are provided with teeth
having flat erowns, a character that indicates their
mode of subsistence ; accordingly, they emerge from
the water to seek their pasture on the shore. They
have two mummee-on the breast, and hairs like
mustachios ; two circumstances which, when they
raige the body out of the water, give them some
reseinblance to men and women, and have probably
given rise to the ancient fables about Tritons and

h &

\

1.
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Sirens, and more modern tales, of mermaids and
similar monsters. Their nostrils open at the ex-

. tremity of their muzzle. .

The Sia-cows (Manatus*) have a long Whale-like body, termi-
nated by an oblong, val fiy. Vestiges of ‘elaws may T discovered
on the edges of their fin-like paws, indieating the tips of so many
fingers, so that they can us their limbs with tolerable dexterity

o

Fia, 416,—MANATEE.

.

in creeping upon the ground, and in carrying their little Oues;
these fins have been compored to hands,and hence is derived the
name by which they are distinguished. They inhabit the warm
regions of the Atlantic Ocean, neax the mouths of rivers, whieh they
sometimes ascend to a considerable distance. Theg live in flocks,
often land, and are readily approached. They dispiay the greatest
attachment to their cofipanions. The Manati are sometimes fiftcen
or even twenty feet in length; their flesh is eaten and estecmed #

luxury. : '
T‘;?o Dugongs { Halicore t) differ-from the Manati Ly having their
tail-fin sheped like a cresoent, and pointed tusks that protrade
from the upper jaw. They inlabit the shores of the Tndian Ocean.

* From manus, @ hand—furnisked with hands,
+ s, huls, the sea ; xdpy, core, & maiden.
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Onper 1L—THICK-SKINNED (QUADRUPEDS.
PACHYDERMATA® o

The relationshipe between, the Whales and the
Elephant is not yery remote; the bulky- head, the
aiant size, therthick and naked skin, the prolonged
tusks, and the straggling irregularity of the teeth,
are alike indicasive of the aquatic Cetaceans and of
the marsh-loving Pachyderms, that next offer them-
selves to our notice. -

)

. § - - By
Fudl 7. —w AliTehiG, Dl’l.\,\ KPIDOCERUS, AND HIV RN 100N,
.

These animals are remarlkable for the thickness of
their skin, and for having their toes enclosed in
hoofs. They bave a single stomach, and do not

* xexds, pachys, thick ; 35';);:.0, derma, the shin—thick-seinned.

|
'
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chew thé eud. 'Thiz order ineludes the largest
terrestrial mammalia at present in existence., Ex-
cept the horse, they are all clumsy in their shape,
and l#wvé a heavy, indolent gait. They generally
live together in herds, and frequent marshy situa-
tions, where they find yesetationd and roots snited fo
their wants, anc% wltere they can walow in the ‘mud.
Although they resemble® each other 9in the general
features of their economy, they are distinguish-
able by important* particulars. whieh has rendered
it necessary to givide them into the following
aroups t— . -

The Proboscidian Pachyderms arc furmished with a prohdscis; they
have five toes on all thes fest, but g0 entlosed in o aork of hoof of
callons skin, that gheir naile onlyare visible.  This family invlndes
but one living genue, namely,

The Elephants (Llephas), amimals of gigastic size, but mild
and docile in their disposition. Thie proboseis of the Elephant is n
.

Fui, Al —1nAD OF i3IAN NLEFLANT,

with muscles variously interlaced, so that it is moveablo in overy
dircetion, and terminates in a enrious appendage ressmbling o
finrer, This trunk evables the Elephent to seize hold of every-
tl_-.jﬁg he wishes to convey into his month, also to pump up water,
und then to pour it info his- throat, thns compensating for the
shoriness of the neck. By means of this wonderful insbrument,
Elepbants can uproot trees, untiz Enots, open g lock, or evea write
with n pen.  These animals possess a sharf gight; their hearing is
quiclk, their sense of smell-delicate. They are very intellizont, and

u
prolongation of its nogtrils; it consists of o doublé tubdé surromided

L4
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ber kindness as well as harshness. Elephants ysually live
rtggﬁ‘l?er in herds, consisting of from forty to a hundred individuals.
The olGast marches at the head of the troop, and the next in age
witches the rear. They are easily tamed when taken young, and
are employed as beasts of burden, They carry about two thonsand
pounds weight, and will travel withoutiheing yery much futigued,
thirty or forty m¥es a day.  These animdls swim well: they live to

the age of nearly two hin yenrg.  Conscious of their own
massive strength, they feared no enemies, till the aggressions of
o o

Tl il A% SV AL

S -
> u Tl B il o S
». Fu, 4 ln..—u'luuu ELEIILANTS,
9 5 9

man taught them his_ sfiperiority. Inoffensive and peaceful, they
rarely useé their g:gnnhcl wers of injury @ bub when irritated, they
oftzz: exlithit a furious and revengeful ferocity. Heavy and mas-
sive in their struoture, their pilln;- ike limbs seem ill ¢alenlated for
speed, yet fl'\elr “puce,” when theéy have fairly commenced it, from
the length ¢/ their stride, and the” great propelling weight of their
badies, is for a time very rapid, and bears befors it all ordinary

obstagles, clearing a way through the thickest and wost matted
underwood, ' %

Two species of Elephants. are Jnown in existing
nature. y { ey

The Indian Elephant (Elephas Indicus) has an gb-
long head, a eoncave forehead, ears of middling size,

H
|

.
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and four nails on the hind feet. Its tusks are often
very short. ] 2
he African Elephant (Elephas Africanvs) has a

round dhead, a convex forehead; large flattened ears,
and but three nails ,on the hind feet., It is more
fierce than that of Indip; its tusks are much longer,
and the female has them as long as+the male. This
species is not tamed.  © . °

The Ordinary Pachyderms are distinguished by
having no prehensile trunk, and feet provided with
three or four distinct toes: They are divided into
several genera, as n the following Table »—

OLASSIFICATION OF ORDINARY I'ACHYDE?RMS.

Equal, npd the § - \
foot having the | ponr cqual toes ., HIPPOPOTAMUS.
L3

appearance  of
beng forked .

Two large middle
toes nnn_o«lh\\'iit_h

o T strong 003,

Number !ﬂl‘rlwu;,,\tou all whil(&,, the eate-
of their e fech = | ral toes are too
toes short to rest on
the ground ., |

HOG.

Three toes onalld g -

! RHINOCEROS.

Unéqunl, and the feet . ) f

the foof mot{ @i foes Defore :
l TAPIR.

o

forked - < | 4nd three  be-
hipd & .

T'he River Horse (Hippopotamus*) is fdtind in most of the rivers
of Africa, but in greatest numbers south of the equator. These wre
anwicldy looking animals, having their legs so short that'the Ly
almost touchies the ground. The fpet are curiousl construeted, 20 a8
to facilitate walking among {he mud and reeds of 4lie river bhotiums,
and engeble {hem fo swim with case. The hoof is divided into four
<hort, apparently clumsy, and unconnceted toes, and they are able,
through this spread of foot, to walk rapidly througl the mareh.
These animals consork together in docks of from three to thirty,
They choose shallow poarts of the river, where the depth of the water
allows them to Ked their footing, and yet have their whole body
aubrocrged.  Here they Temain all day, swimming off into the deepg,
and diving for their grassy food. They prefer parts of the river

# fxos, hippos, @ lorse ; worauds, polamos, a riven.

L L
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where the currant is not very swift, and are lhun.fom to ‘be l‘ouml in ! |

ull the lakes of the interior. {
Tihe !Iogs (Sus) have on all their feet two .lllddlL toes, which are .5

S, N [

. Fas, 420.—WILD poac. :

.
of large size, and armed withestrong hoofs, and two exterior toes,
which are much shorter, and scnrcely touch the ground in walking.
Their canine teeth bend upwards, so as to form projecting tusks,
_xuul their snout iz*flatiened, and adapted for rooting in the earth.
~ The Rhinoceros ( Riinoceros®). These ave large animals, with each 3a

(1]

.

-’

FIG. 421~ sxULL ops JausolEnos, ¥

== "N

foot divided into threetoes. THe bhones of the nose ara very thick, and

* piv, pwds, thin, rhinos, a nose ;*xépas, keras, a horn.

. " 2
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united intom sort of vault, npon which is supported a solid hom,
comphsesd of aggtutinated hairs, They frequent marshy places, and
lwfs on lmli:sm“l the branches of trecs, ¢
T'he Tapirs (Tapir. bhave their nose prolonged into m shart pro-
°

Fi6, 422 ~AMXBRCAN TAVE,

boscis, which, although very moveable, is miot preliensile, like that of
the Elephant. There are several species known. *

The third family of Pachydermata, or hoofed non-
ruminating animals, comprehends

The Solipedes, having only one apparent toe on
each foot, which is enclosed “in a single“hoof.  They
have, however, under the skip, the mdiments of
lateral toes. Only one genus is known, namely, ..

The Horses (Fquus), distingnished by having six
incisors in each jaw; small canines “likeyise exist
in the males, which are wanting in the females. Be-
tween the canines and the first cheek-tooth there is
a space which corresponds with the angle of the lips,
where the bit is placed, an arrangement by which
alone man las been able to subjugate this vigorous
quadruped.

The Horss { Equus Cabailus’, the noble cowpanion of nian in the

s ¥ ' . »

.
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battle and the ¢hase, in the labours of agriculture and of eommerce, is
of unknown origin. It would seem, he exists in a wild state, dhly in
those places where horses, formerly domesticated, have been left in
freedom, a. in Tartary and Americu, In such ;)lnccs they live in
troops, conducted and defecded by an old male, The impoctation of
horses into the latter country dates only about three hundred years
back, and, nevertheless, wild horses existthere in immense numbers,
Tt is assérted that troopd consisting of more than ten thousand
individuals are occasionilly met with. The Horse is distinguished
by the uniformity of his colonr, and by his fail being ornamented
with hair, quite from its origin. - . )

As intrepid a5 his master, the fiorse sces danger enly to face it :
but docile as he is cpumggons, he responds to the slighitest touch of
the rein that guides him. The horse gives himsch entirely up to
the serviee of mankind, nndenstands what isrequired from him, and,
refusing nothéng, labours with all his strength, and even dies
rather than disobey. , o y

The A#s (Asinus)is distinguished From the Lorse by his smull
size, by his long ears, by tha black cross over his shonlders, and by
the tuft of hairmt the end of his teil. oThongh not so puwerful us
the horse, he is more patient and quiet, and searcely less valuable to
the peasant, .

7,
3

Fig. 423 —witn ass

The Ass has been gencrally classed as a variety of the Horse
Dr. Giray, however, who has been followed by Professor Bell, sopa-
rabes tha Ass, under the gencric ame of Asinus, leaving the Horse
alone to fill the genus Equus. )

The Asg, therefore, is not o Horse with a naked tail ; he is no
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mongrel, but like all other animals, has his family, hig rank, and hiz
species.  Although his nobility is not quite so illustrious, it is quite a5
pure and quite ag incient, as that of the liorse.  Why, therefore, is it,
that the Ass, so patient,so sober, so useful, is treated with s6 Tittle
considerafion? Is it because he serves, mankind too well and too
cheaply No one ever secms to think, as, stick in hand, he drives
the overladen slave along the dusty road, that were there no horses
in the world, the Aes would be the mout siseful, and doubtless the
best cared-for, animal iu creatidn.  As it is he is only the second,
instead of Bieing the first; ‘but being second, he is looked upon with
contempt, 1t is by comparisorfonly that heis % degraded: he is
regarded, not in accordince with yhat he is, but with what he is
not ; he has all the attributes belonging to his own nature, perfect
in their kind; but we expect in him theeform %ind qualities of the
horse, which he does not and onght not fo possess. His natural
disposition i3 as humblé as patient, as quict as that of the horse is
proud, ardent, and impetuots. He suffers with eonstancy, aud with
courage, the blows which he dods not deserve; he is content, with the
coarsest herbage; in éverything the willipg slave of man: his only

deficiency is, that he is ndt & horee. ~ AT
The Zebra (Asinus Zubra), very like the Ass in form ‘and propor-
tions, is at once the most clegant, and the most infractable of animals,
His skin has the softness of sating and is adorned with beantiful

Fio d¥—zxupa. )

ribbon-like stripes. In the female, these stripes are alternately
black and white: in the male, brown and yellow. The limbs are
remarkubly slender. These animalg are found in the southern parts
of Africn, and numetous herds are often seen grazing on the exten-
sive plains of the Cape of Good Hope.
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The Quagga (Asinus Quagge) rmen'ihlcs the horse much more than
the Zebra; 1t is striped only on ihe shonlders and bacls:

o A

The Onagga (Asinus nmu?anus), or Mountain Horso, is smnller
than the Ass, and is marked on the head, neck, and trunk, by alter-
nutely wide and narrow black stripes, upon an isabella or bay
ground,  Flis legs und tail are white.

Ororr TIL—RUMINATING QUADRUPEDS.
¢ B
. R UMINANTIA®

. o % @

The grand charaoter given in the inspired volume,
whereby to distinguish thosé quadrupeds which are
specially adapted for human “food, is that * they
dli\'ide the hoof and cheiv the cud,” a deseription so
concise, and at the same time so comprehensive, that
modern science has not been able to improve it. It
embraces, in fact, the extensive Order of Ruminants,

“which next offers itself for our notice. *

The animals belonging to this order are recog-
nisable from the circumstance that they all chew the

* Ruminare, {; chew the cud.

-
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cud.  Secondly, they hdve incisor teeth oniy in the
lower jaw, generally eight in number. Thirdly, they
have on each foot two toes, enveloped in hoofs whic
face eagh other by a flat side, so that they liave the
appearance of a single hoof, split in two or cloven.

The Ruminantia are large gnimals, without much
intelligence ; but whieh, nevertheless, render im-
mense service to man, They furnich him with nearly
all the meat that he eats; their milk supplies excel-
lent food; they possess a fat, named suet, which is
harder than ‘that of “other quadiupeds, and is applied
to many purposes in the arts and domestic economy.
Their skin, prepared by tanning, furnishes nearly all
the leather we unse: th@ir horns, their blood, their
bones, even their itestines, which are manufactured
into strings, are all sefviceable to us. When liwing,
many of them are employed as beasts of burden,
equally valuable in commerce and in agriculture.

This Order may be divided into two sections. The
first comprises such Ruminants as are without horns ;
the second, Ruminants with fiorns, either in both
sexes, or in the male only. e ¢ 5V

RumiNaxts wirHOUT* HORNS,

Ruminants which are entirely without horns also
differ from other Ruminants in their teeth, and
somewhat resemblt the Pachydermata.  They are
the Camel and the Musk., 300y

The Camels (Camalus), comprehending Camels properly so called
and Llamas, differ from all other Ruminintia, in having only six
incizor teeth in the lower jaw, Their feet are not cloven, and Lieve
very small hoofs ; the neck is very long, the limbs by no means
elegant in their proportions, and !Ecir upper lips wwoilen and cleft.
They are all remarkable for extremo gentleness and dociiity, and for
their patience in travelling under the weight of enormous burdens,
The nsual load of a Oamel is from #ix to eight hundred, pounds, arl
with this weight ypon their backs, tiwer will travel from forty to
fifty miles a day xut the swift Camels or Dromedaries CAITYIng
only & single man move with wonderful rapidity : these will traverse
for scveral suecesuive days, from seventy to one hundred miles in the
twenty-four hours, This animal, emphatically described oy the
Arabian epithet the Ship of the Desert, faornishes the only means of

.
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communication whereby many Eastern -nations sepirated from each
other by burning deserts carry on their commerce ; his-strength and
capubility of enduring prolonged abstinence, both from food and
water,"alone render this intercourse possible; and in few instanuces is
the benefience of the Crentor more conspicuous than in, the con-

e R b

Fio, 426—ARABLAN CAMEL.

struction of these invaluable helpmates of the human race. To
enable him to move , with fucility over a soft sandy surfuce, his
feet are broad énd cushion-shaped, and his limbs long; he picks
the thorny bushes as he passes, without halting, and provided with |

FtG, $27.—WATER-CRLLS OF THE CAMPL.

ug'exn"noniir.nry apparatus in his stomach in which he carries water
(Fig. 427), he resists the burnivg heat for ten or even twolve days,
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without drinking : and if during this space of tine his food hins been
still more scanty than his sober habits demand, or the few dates, beans,
or cakes usnally in store for him are exhansted, the fat whicl. com-
poses almost the whole of the lump or humps upon his back serves
as an extra sapply of nutriment: the numps become reduced in
size ; their substance aeabsorbed, is faken into the general cirenla- -
tion, and supports him to the énd of his journey, or until he sinks
under privations which no othz: animal ali'tlﬁrently constituted could
have bome for balf the period. To the svild Arab of the Desert,
the Camel is all that his vecessisies require ; heafeeds on the flesh,
drinks the milk, makes’ clothes and tents of the hair; sandals,

+ saddles, and buckets of the hide ; he conveys himself and family on

his back; makes a pillowrof his side, ans resods to him for shelter
against the whirlwind of sand. Couched in a ecirele around him,
hig Camels form a foeneed and in battle an entréenchment, behind
which lig family and his property are obstinately, and dften success-
fully, defended. »

The ‘Llamas (.Auc}wnia‘) are the representatives of
the Camels in the New World. but possess heither , their
strength nor size. Their proportions are lighter: they

have no humps; and their toes not being joined, are
sufficiently moveable to enable them to climb rocks with

* adx#w, auchen, the throat;—so called from their pendulous
throats. :

o
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the activity of Goats. Two species are known-the Llama I
propec and the Vieunia.

The Llima (Auchenic Lleoma) is met with in the mountainous
distritts of South Ameriea. It is of the sizd'of n Stag and covered
with thick fur of a chestnut colour. At the time of t?)o conquest of
Peru by the Spaniards, jit-was the only beast of burden in that
ecountry, and atx’ll continues to be employed for the same purpose.
capable of makingsshort jonrneys. o -

The Alpaca, or Pgeo, is n variety of the domesticated Llama,
celebrated for its long woolly hiir, which in fineness and elasticity
is not much iifferigr fo the most beautiful wool-of the goats of
Thibets ¢

The Vicunia {Camelus Viewrma) is alent the size of a sheep,
covered with yellow-brown wool, of admirabic finences and softness,
which hgngs like long silk upon iteebreast. It inhabits the Andes
of Chili and Peru, near the line of perpetual snow; and is actively
hunted on aceount of itz wool, wlxicL is nfanufactured into valunble
stuffs and hats? g

The Musks (Moschus) differ from ordinary ruminants
in the absence of horns, and in having long canine tecth |
in the upper jaw. They are beautiful animals, equally
remarkable for their elegance and their activity.

The Musk (Mosehits mosthiferus) is about the size of a goat., It
has no tail and.is entirely covered with huire, so thick and brittle
that they might be almost ealled spines.

i
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The Musks are, however, more especiallyremarkable for the posses-
sion of a pouch, situated beneath the abdomen, which is filled with
that odoriferous substance so well known in medicine and perumery
by the name of musk. Thisspecies nppears to be proper to tit rocky
country extending between China and Thibet.  1f is a nocturnal and
solitary animal, and its timidity is extreme.

. “The other Musks have no musk-pouch. . They all inhabit the hot
countries of the Old Continent, and are the smallest and most clegant
of the Ruminants (Fig, 429). P {

2 - .

RumiNaNTs wiTH Horns.

All the other Ruminants ara provided (at least,
the male sex) with, two horns; that is to say, with
projections of greater or less length, derived from
the frontal bones, and*which do' not exist .in any
other animals. ,These horns are of three kinds.

Sometimes, as in the Giraffe, they aré- envelo
in a hairy skin, continnous with that of the head, and
are never shed. f

Fi6, 430,—8TAG'S HORN IN SUOCESSIVE YEARS.

Sometimes, as in the Stags, the horns are shed
annually; during their early growth they are
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‘covered with a soft velvety skin; but thet have at
their base a prominent ring of bony protuberances,
which, &s they grow, compress and obliterate the
nutritive blood-vessels of this skin, which theh dries,
withers, and is stripped off. The horns, thus laid
bare, become for a 3ehson formidable weapons; but
in time they separgfe from the skull and fall off.
Soon, howevers new ones bézin to,make their appear-
ance, which ultimately become larger than their pre-
decessors, but like them, are destined to be shed at
the end of the year, under thg influence of the
same causzs, Weapons of this description, purely
bony, and liable ‘to be changed periodically, are
called deciduous horns, or antlers., R

A third “kind of horns met with in the Goat,
Sheep, &e., consists of a bony core covered with a
case of elastic substanze (horn): Horns of this
description never fall off, but continue to grow during

the whole life of the animal—these are called hollow
horns. 2 ;

-
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I'he Giraffe (Cameldpardolis) is distingnished from all other
Ruminants by the horns, which are of a conical shape, and always
covercd wigh @ Iml.r{ gkin ; they are never shed, and exist in both
sexes.. This animul is destined to browse upon the foliage and
young shoots of trees ot o height far greator than an{ other unimal
can reach, JWhgn standing on the growad in its wild state, it mea-

. -

- ¢ FiG, 431, —GLRANVE.
-

A\ -

sures, whest full-grown, seventeen feet from the top of its head to
the soles of its forefect. At first view, its forelegs appear twice as
. }mgg us theghinder; but this results chiefly from the extmordinary
weight of the shoulders, Jteis of % gentle disposition, and lives on
the leaves of the acacin trees in the south of Africa, which it gathers

by means of its ‘prehonsi.lc tongue, . . J
The Stags ( Cervus). This genus ineludes all Ruminants jeliose
males have, decidnous horns on the head ; but these horns are (with
the single excoption of the Reindeer ) always wanting in the femule.
o Alkthege animals are extremely flegt dn rimning; their limbs are
Pong and slemsler, the body light, the coat clean dand shining ; in

. ° s
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genersl, they are remarkable for the beauty aud elegance of their
: forms. Ordinarily they shed their horns in spring.

N
.
Fi0. 432.—s7A6. ©
Y3 P 2 ~
L 4

Tue Ruamzavts wite Herrow Horxs

. , : ,
_ - are extremely numerous, and it has been found
¢

necessary to divide them info genera, from characters
of slight importance. To this section belong

Tle Antelopes (Antelope). These creatures very muéh resemible
Stags in the elegance of their sbape and symmetrical proportions.
Of & restless and timid disposition, they are excecdingly watchful,

© of great vivaeity, and remurkably swift and agile; their bound-
ings arc inconceivably lizht and elastic, Ther Lorns, whatever
shape they assume, nre round and ringed ; in some spedies they are
straight, in others curved and spirl,  In some the fomales have no
horas, in others they are common to both sexes. They ag POssRss i
Z Z

. C L
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juost delicate sense of smell ; their eyes are proverbially bright and
beaming, and so flect are they, that tho hunter is often obliged to
call if the aid of a falcon, truined for that purpose, to arrest their
course, s0'that even his grevhounds may have a chance of gvertaking
-them. 'They mostly inhabit torrid regions, or the TotteSt parts of
the temperate zone, frequenting elifis ox ledges of rock, or traversing
vast untrodden ‘'wildernesgpez.  Africa appears to be their, great nur-

Fro, 433, —ANTELOPE,

wery.  Many kinds are natives of Asia, but it is remarkable that.
notwithstanding the warmth of South America, so well suited to
their nafure, only o single species of Artelope is to be found in any
part of the New World. 134 :
Tha Goats (Capra) have their horns directed npwards and back-
wards; their ehin is generally furnished with a long beard, aud their
, forehea concave. All these fnimals.are robust, capricious, and of
wandering habits. ;

» .
. L .
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' » oG, 434 —60ar,
The (Ocis Ammon) is generally eonsidered as the parent

stock of all our varieties of domestic sheep, It is found in great
numbers in Kamtschatls, and on the highest mountains of Barbary,

.

Fio, 435 —nrAp oy TIE ARGALL OR WILD SHEEP. . )

of Corsica, and of Greece, Tt is an agile, active animal, with a very
delicate gense of smell, and is eaptured with difficulty ; its flesh is
much.esteemed.s The Argalis prefer mountainous distriets, and live
in dry and wild places, where they feed on coarse grass and the
v .., shootsof young trees. They are very injuriousin forests. Their milk
v is useful as an article of food, aud the flesh of the kid is 2aten.

o N A g
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The genus Sheep (Owis) is composed of animals whose horns are
directed at first backwards, and then incline spirally more or less

Fig. 435, —sHEXr OF PALPSTINE,

forwards. They have no'beand, and their forchead is eonvex.  They
are #0 well knowh as to require no deseription. :

The genus 0x° (Pos) has the horns direeted sideways, and then
twining upwards or forwaris in form ofa erescent. They are all large
animals, with a broad muzzle, low stature, and stout legs. They are
also distinguished by a fold of skin that hangs beneath the neck,
which is called the dewlap, They delight in moist and marshy
localities, and are slow ayd heavy in their movements,

The Common 0x (Bos Taurus) is too well known to need deserip-
tion. A5 powcerful as ho is docile, the Ox is of great use in domestic
eehfiomy.  He draws wi ns and ploughs; his flesh is eaten both
fresh and salted. By boiling, bis skin becomes glue; by, tanning,
it is converssd Into leather, which is chiefly manufactured into
shoes; the Ymir is mived with mortar, and the horns are converted
into combs, spoons, drinking-cups, and various other ntensils, His
fat makes emdles; from his blood, is obtained Prossian blue, and
from his intestines goldbeaters™-skin; while the milk of ‘the cow
yiclds us eream, butter, and cheese,

The Auroch (Hos Uris) is the largest quadruped belonging fo
Europe. It is distinguished from the domestie 0x vy its arched ‘pro-
minent’ forehead, vather broad than high, by the height of its legs,
and by an additional pair of ribs, Tt is evident, therefore, that it

e 2
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cannot be the original stock of our horned cattle. It is o fierce
animal, at present confined to the great marshy forests of Lithuanin
anid of the Cancagus, but formerly spread over all the temporate
parts of Europe. 2

Fra, 437 —1xprax on s

.

The Bison, or American Buffalo ( Hos Americanus), is smailer than
the auroch but Iarger than the domestio ball.  His limbs and fail
are ghort, the forepart of his body very thick and stfong, but the
croup comparatively feeble: he carries a fleshy hump between the

Fa, 438 —AMERICAX RISON, "
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shoulders, which is considered o deficacy. His head is large, his
horns round, short, and almgst straight, and set wide apart at
the base. A thick eurly wool of & brownish-black colour, which in
winter Yrows very long, covers his head, neck, and shoulders, while
the rest of ‘his body is clothed with smooth black hair. Although
heavy in appearance, he is very swift, and of « savage disposition,
but may be tamed if taken young. These animals live together in
great herds, on ‘the vastyopen sayannahbs and prairies of North
America, and abound neer the sources of the Missouri and Missis-
dp’ﬁ: rivers, and in the neighbourhood of salt marshes.

¢ Buffalo ( Bas bubalus) is origianily ffom India, buf has become
naturalized in Eg}"get. Ttaly, and Grecce;” its forehead is convex,
higher than it is wide, and the horns ure marked in front by a longi-
tudinal ridge. It is’less docile than the ox, bat more robust snd
more ecsily fed. Its skin iz couverted into a strong, durable kind
of leather, m;%‘tlho horns are of a very fine’ grain and susceptible of
high polish, e Buffalo likes to wallow in the.mud ; he 1s an ex-
cellent swimmer, and sometimes divés to o depth of ten or twelve
feet, to tear up with his horns aquatic plants, This creature is with
difficulty subjugated, has great strength, and prefers marshy places
and coarse plants, which the ox cannot’ live on. There i5 & race of
Buffaloes in India, the horns of which measure ten feet from tip to

tip. " “ .
The Cape Buffalo (Bos Caffer) has very large horns directed side-
ways and upwards, flat andeso broad at their base that they neatly

v FiG. 439.—care nuyealo.

cover oIl the forchead. Tt is nevery large animal, extremely fero-
cionsg, ana mhub!la the woods of Coftraria. !

. *w
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) o griviens), Grunti Cow ree-tailed Bu '],

! ‘ ens), ing Cow, or Hi fonile, i

.B n small BIK!cleB, hﬂvlllg its tail cntl'ﬂ:] ("0\’6]’0(’1’ W‘il{:, I‘él“' i l"'
y g haars,

lik T, 440.—5A%s ¢ ’
e those of ho harée. - This tail etill eonstitutes the standard

US:’;}I among the Turks to distinguish theix guperior gilocgs.
i Musk Ox (Bos moschalus) jphabits the most northern pifts

Fin. 411,—NUSK OX, ’
z 3
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of America, under the polar eircle, and elimbs rocks almost as well
ps @ goat. The horns theet at their base in front of their furehead,
almost in & straight line. It stands low, and is covered with tufted
hair thist reaches to the ground. It diffuses o strong smell of musk,
with which its flesh is algo impregoated.  The Esquimapx mako
caps of the tail, the hairs of which, fallin® over their face, defend

them from the mosquitoes. ; e
®

5 -5
%% o : 0

ORDER LV.—-.GNAiva (QUADRUPEDS.
° RopexTIA®

The Quadrupeds that hayp hitherto occupied our
attention, all of them herbivorous, have derived their
food- either from the grass of the'fields or the foliage
of trees, for the mastication of which their teeth are

- admirably adapted. Thg animals that next present

themselves are constructed for devouring less prac-

ticable materials. Fhey live principally upon the

harder parts of veg'et‘abics, the bark, the roots, the

woody stems and even the nuts and stony seeds,

and are ‘consequently provided with incisor teeth,
adapted to gnaw and reduce to fragments the

tongh and resisting substances upon which they feed.

These gnawsng or Rodent teeth consist of four large
incisors, two of which are situated in the front of
each jaw; they are®separated from the grinders by
awide space devoid of teeth, and are neither adapted
for seizang Jiving prey, mor cutting flesh, but are
shaped like chisels, and are thus fitted for chipping
oft angd destroying "piecemeal the hardest and most
intractable materials. In order that they may be
better cgpable of such *employment, these chisel-
teeth afe provided in front with a thin layer of
enamel, hard as the hardest steel, whilst behind, they
are composed of a much s8fter material called ivory,
so that they always present a, sharp cutting edge.
These teeth are constantly’ growing fyom the pulpy
core at their base; but as those of the upper jaw
meet those of the lower. at their tips, they are

a0 . - * Rodo, I (;nam. '
e © 3
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perpetually worn away by their action upon eacl
other, and upon the hard food which they are
formed for nibbling, so that the wearing avay of
the extremities apd the growth from the hases

.

o — " F IORCCIINY .
Veo, L2 —aKULL .:: TORCCTIN). =

balance each other with exact precision.  When,
however, by accident, an opposing incisor is l_r,)st,
or when b;— the distorted union of a broken jaw,
the lower incisors no longer meet the Uupper ongs,
as sometimes happens to a woupded Hare, the -
cisors grow until they project like the tusk of an
Elephant. The Rodents are all tnmd‘ and feeble,
trusting for self-protection to ﬂlghp or conceulmpm:
The prey of ferocious beasts, and birds, and reptiles,
their fertility, by a wise provision, cotmterbalances
their aunual diminution. spread over the éarth from
the equator to the coldeést latitudes, they tenant
rocks and mountains, plains and woods, and often
devastate the cultivated domains of man. “Ahept

¢ half of the Mammalia known belong to this Order,

which-contains above six hundred speciés, ~ Of these,

“three hundred and six are of the Femily Muyride,

the Rats and Mice, while the Squirrels (Seiurida)
contain exactly half that number. Fifteen species
are enumerated by Professor Bell as belonging to
the British Isles.” The Rodentia are elassed as
follows : — '
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The Beavers (C’aslo;) are distinguished from all
other Rodents by their tail, which is horizontally
Hattened, of a nearly oval form, and covered with
scales, They havg five toes on every foot, and those
of the hinder feet are webbed.

v 3 =

The Beaver (Casfor Fiber *) is an thlabitant of the most solitary
parts of North America. ~ It iz also met with in Siberia and
Norway. These animals are alwiys found in_ the vicinity of rivers
und likes; in the summer titey, inhabit burtdws, which they diz
along the sliores, but in winter. they retire into huts, constroe
with the greatest care, on the banks or in the midst of thie water, In
vonstructing these habitations they generally choose the decpest

v

Fio, 443, —TRAVER ; é

pools, which are not likely to be frozen to the bottom; and
they prefer running streams, which enable them to cut the vwood
necessary for their building aboye the sput where they work, and
then the current carries it where it is requireds IZ the waters arc
stagnant they at once commence their houses, but iffit iz running
they assemble together, often two or three hundied in o gang, and first
form o shelving dam or dyke to meintain the water;at an equible
height. This dam is formed of branches interlaced with each other ;
the intervals between them being filled with stones and mud, and
plastered over with a thick solid coat. It is commonly ten or twelve
tect thick at tha base, and is sometimes of very considerable extent,
=0 that at the expiration of a few years it i3 usually corcred with

* Fibcr,uh old name for the beaver, now used as the specific name.
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vagetution, aud thus converted into a‘substantial hedge. The dam
being finished, they seperate into small partics, and sef about the
construction of their huts, which are built against the dam, hut with
less solicity. .Each hut accommodates two or three families: it has
two stories, the upper ane being dry, for the residence of the animals,
the lower one under water, Tor the store of dark, upon whithsthe

feed. The entrance to this habitation is always under water, Thejr
work is earried on in the night only, but With astonishing rapidity.

The Rats (Mus). The tribe of Rats is composed of
a great number of small Bodents, which resemble
our common Rats in the most important points of
their economy. _Their front paws have generally
four toes and a tubercle representing a thumb., The
hinder feet have five complete toes; most of them
live in holes. The species are very numerous:
amongst' them we can only notice

The Musk-rat of Canada (Mue Zibeticus), of the dize of a rabbit, and

of a reddish-grey colour, These animals in winter construct a hat
of clay on the ice, where they live in great numbers,
** The solid structure, framed with fwistederceds,
Plaster'd with mud, and intermix’d with weeds,
Four cubits measures, in its space around,
Raised like a little tusret from the ground.
At top a rounded cupols or dome, f
Twelve inches thick, roofs in this wintry home
+ Here with their young whole familics repose,
Whilst gather'd o'er them rest the winter's snowes.

Fis. 44hi~warmm T,
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The Water Rat (Mus amphibine; is somewhat larger than' the
common Kat, of a dee[: greyish-brown coleur, with the tail as long
as the body. It inhabits the banks of streams, and digs in marshy
grounds to look for roots; it is but an indifferent swimmer sad diver.

The Lemmings (Mus Lemmus), o northern gpecies, the size of a
Rat, with fur diversificel with yellow asid black, are very célebrated
for the migrations they mnke from time to time in mnumerble
troops. They are said o march ine, straight iine, neither river,
mountain, nor any other obatucle arresting their passage, while they
carry devastation into all the lands throngh wiich they pess. Their
usunl habitat seems to 1o the shores of the icy cea.

The Dormice (Myoxis—Rat with o pointed nose) are pretty little
animals, with soft fur, a bairy or éven tufted tail, and animated look ;

s > N

.
Frg. 445, —DORMICE,,

they live on trees, and feed on fruits; they pass the winter in a deep
lethargic sleep, rolled up into o ball. by oo ]

The Rats (Mus Rattus), properly sncalled, feedl clued]y on vegetable
substances, such as gming and roots; but they al=o devour flesh,
and when foreed by hunger, they mingle in fierce battle, and devour

h other. o y 1]
em’:I‘he Hamsters (Mus cricetus) have the same kind of teeth as the
Rats, but their tail is short, and the #ides of the mouth are furnished
with wide sacs or check-pouches, serving to trapsport the grain
which they carty to their subternincan abode, %

The Harvest Mouse (Mi:s messorinis) is the smullest

v

.
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of our native Rodentia. Its nest is a siructure
which, in neatness and
beauty, may be com-
pared fo the productions
of birds, It is usually
composed of blades of
grass, woven into a glo-
“kular form about as large
as a cricket-ball, and so
compeet’ that it may
be rolled across a table
without injury. It is
affixed to the stems of
weeds, or, as in the en-
graving, to the stalks of
growing corn.

The Marmots (Aretomys*)
have short tails, short legs,
and a broad, flattened head.
They pass the winter in lethargy,
in deep holes, the entrance of
which me{ stop with hay; they
i ‘are sociuble little creatures, and
FiG, 446, xest op Tux malvestawovse.  cusily tumed,

The Squirrels (Sciurust) are at once rc_cognised by th.eir
long bushy tails : their head is large, their eyes projecting
and animated, and their form light. They are all re-
markable for their activity, live on trees, and feed upon
fruits. They are divided into Squirrels, properly so
called, and Flyipg Squirrels. «

- - .

The Common Squirrels (S«furus vulgaris) are lively, graceful, little
animals, thet inhabit woods, and make their nests upon the higliest
of the lofticst trees. They build them in a gpherical form, of
exible twigs agl mpss, leaving an 8pening in the upper part, which
they take cargeto cover with o sort of conical roof to keep out the
rain.  In this nest they pass o part of the day. In the evening they
are gay and full of %port, jumping from branch to branch, and uttering
a pretty sharp Whistle, During the sammer, squirrels are busy in
storing up food for the winter. The trunk of & hollow tree is their
usual store-house, to which they have recourse when fresh food grows

gearce, “

- -~ -,
® Zpxros, arctos, a bear ; uds, mus, a rat—hear-ral.
* Sciures, a_squirrel, %
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Fit, 447,—SQUIRIEL.

The Flying Squirréls (Pleromys*) have on each side of the body
@ prolongation of their skin, extending betweon the fore and
hind legs, and forming a pamchute, by the aid of which these

F¥6, 448.—nOCKY MOUNTAIX FLYING SQUIREEL.

* wrepdy, pleron, a wing ; uis, mus, @ mouse or rat—winged-rat.
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ceeatures make extended leaps.  One specics is found in the forests
of Poland and Russia, and another in North Amcrica,

The Porcupines (Hystriz) are known at the first glance
by. the sharp spines with which they are armed. They
live in burrows, and have many of the habits of Rabbits.

The Common Porcupine {Hystrix eristata) is larger than a Hare:
the spines upon its buck arc strong and very long; there is a mane of
long hair on the liead and neck ; the tail is short, and provided with
two’ open tubes rhult make “a nelse, 3‘]1!’:1! the animal shakes them.

I S oot
FiG, 449 —Armicay roRcrpise,

The Poreypine avoids inhabited places, and seloots for its refreat
stony arid hillocks with a southern aspeet, in the deelivities of which
it excavotes deep holes with many outlets, where it lives in profound
solitude and zreat seeurity. It passes the day mm-c-alcc'l at the
bottom of its burrew, and provides for its wants daring the night only.
Itz chicf food consists of herrics, fruits, buds, roots, &e. For the
Pareupine, winter is » time of sleep, but its lethargy does not seem
to be very profound, secing that it makes its appeamance in the first

bright days of spring. This species is commonly met with in
Southern Italy. c

The Haies (Lepus) have a very distinctive character in
their upper ingisors, which are double; that is to say, each
of‘them has'a smaller one behind it.  They have five toes
before, and four behind, The interior of their mouth and
the under part of their foet are hairy like the rest of the
body. . 3

The Common Hare (Lepus timidus, ja of a yellowish grey, the

ears one-gixtl longer than the' head, azh eoloured behind, and black
au ¢he point.  Its dark flesh is good for food, and its far is vseful,

o S
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Tt lives isobated, doss not burrow, and sleeps on the flat growdd,
When hunted, it deseribes n largo eirele inorinning,

The Rabbit | Lepuis cunfeulus) s loss than the Hare; tho eors a
little eharteér fhan the hewd, and the (il shoder than e thigh,
This animal, originally from Spain, is unow spread’ throughout
Europé. Tt lives in ecciety, i borrotes, in which it takds refuge
when pursued, Its flesh 35 white ond agreeable, and differs con-
gidembly from that of fhe Hare, Jdp o domecsticated stabe, the
Rabbit breeds rapidiy, and -becomes varied in colour and in the
toxture of its for. o

The Rat Hares (Lafomys %) have eors of weoderate longih, legs
‘bt litile differont fronm each othes, and o withont o tail ; they are
found in Siberin. X

The Cavies ( Hydrochanis ) have four toes Bafort: and three behind,
nrmel with large nails nod webbed, But one species is known,
naimely, 5 ;

".E']m}'{!up]hu.rn. [Hydrocherus copibare), 08 lorge a8 o small pig,
with o very thick muzzle, short logs, and withont ony tgil. Tt lives
in tmops in the rivers of Guiana and the Amazons.  1f is the largest
of the [Jladeu['in: the Biaver only ot all approaches it in size,

The Guinea Pigs {Aradio) resomble Copylboms in miniature, but

Foi. dbl=—=GUIFEA Igs,

their feet are not webbed. W h::aw but ame spocies, now mnch
bred in Enrope, hevause their odour is thonght to drive away Rauls,
Théy are found in the woods of Brézil and Paragoay.
* aaydr, lagis, o here; uis, mns, & ral,

T Hwp, wilar, water i yoipos, clinitos, a hogp.

(]
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Fiz. 481, —acovr,

The Agoutis ( Chiloromye) have four toes befigre, and three behind.
They scem to represent our Hares and Rabbits in the Antilles, and
in the hot parts of America.

. FiG. $52.—Junnoa.

Y
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The Jernoas (Jerboa), This tribe consjsts of a small number of

Rodents that considerably resemble rats. The tail is long and tufted
at the end; Aut they are most remarkuble frem the structuve of the
posterior extremities, which, in comparison with the *anterior, are
of imnfoderate length,. They are met with from Barbary to the
consts of the Caspian Sea. .

.

r
.

’ ' (8
Orper V.—TooTHLESS QUADRUPEDS. =
~ EDENTATA

The tecth of quadrupeds are simply: mechanical
instruments, adapted 4o obtain and to prepare the
food for digestion, and are, consequently, modified in
their construction, in accordance with:the aliment.
To animals which live exclusively upon the foliage
of trees; the possession of incisor teeth would be
useless, and to others that feed upon such materials
as do not require mastication, teeth of any kind
would be superfluons. To guadrupeds thns circum-
stanced, Cuvier has therefore giyen the general name
of Edentata, .apparently 'impTying that animal$” so
designated are entirely deprived of teeth, as, indeed,
is literally the case with some species, byt in others
teeth do exist, though of a very peculiar structure,
Tﬁt?ay all, however, agree in havipg no front or incisor
teeth. :

The Order Edentata, therefore, includes all quad-
rupeds provided with separatéd toes, that are without
incisor teeth in either the upper’or lower jaw.

* Although associated by a character purely negative,
the animals thus designated present many points of
relationship. Their toes are enveloped ia very large
and strong nails, upon which they walk with difficulty,
and all of them exhibit a slowness, and want of agility,
obviously caused by the structuce and position of their
feet. There are, bowever, certain intervals in these
relations by, which the Order may be divided into
the following tribes :— ™

4 * Edentata, toothless..
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The Sloths (Bradypus®). When on the ground nothing can be
more awkward, more misshapen and more powerless than the Sloths.
Their swort, ungainly”body iz supported on limbs of such umequal
length, thav in order to walk, these animals are obliged to lean on
their elpows; and their thizhs are turned owiwards to such an extent,
that they cannot .briug their knees togethier, Moreover, their hind

(R — doiring .~

.~
sy

Ld
FiG, 453, ~1iEE-TOKD SLOTH, AND GIAST ARMADSLLO,

feet are united to {he logs in suel a manner, that they only touch
the ground by thgir outer edge, audetheir toes are so joined togetler
by the skin, {hat nothing is scen of them but their enormans hooked
nails, and these possess se little movement, that at a eertain age,
they becomo completely soldered, as it were, to the bones of the foot.
When they sit upright, which scems the position lesst inconvenient
to them, their is directed smuight upwards, &0 that it is very
difficult for them ¢ graze on the gmuhd: and if we add to this the

extreme slowness of their movements, to which they are indebted for |

the name they Bar) we might almost be tempted to agree with the
expression of Cuvier, that in,constueting these animols *nature
seems to Lave amused hebself by the production of something
itmperfeet and grotesque.” ¥ J

t is not, however, upon the ground that the habits of the Sloth
are {o bo criticised ; its homs is on the trees, wiiere, amidst the
denso forests ‘that border the wmighty rivers of South America,

* Bpadvs, bradus, slow, heary : ;J;;,. pous, a foot—daw-footed.
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it lives cnt(u-c]y upon the folinge, the buds, wnd the young shoots.
To this singvfar mode of life, the structure of the Sloths is adapted
with the sanfe consummate wisdom and skill*which are weaifest in
all othey works of God. The Sloth spends his whole Jife"in the trees ;
and what is more extresrdinary, not wfon the branches, but under
them—he rests suspended from a bough, aud he slecps suspended
from it. To enable him fo do this, be must Lave o very different
formation from any other qradruped. There is a saying among the
Indians, that when the wind blowse the  Sloth begins to tmvel. In
calm weather he remaing'téanquii, probably notéiking to cling to the
brittle extremities of thé branches lest they should break Wwith him in
mssing from one tree to another? but as scon as the wind rises the

ughs of the neighbouring trees become, interwoten, and then the
Sloth seizes hold of them, and pursues his journey in safety, He
travels at a good rowl pace,.and as he swings himself from tree to
tree with indefatigable industry, scems little to merit the commisera-
tion generally extended to Lk by writers who have nevgr seen him
iu his state of activity. ; "

The Armadillos* (Dasypus *) are remarkable amongst all other
quadrapeds, by having the'head, body, and often thie tail, covered Ly
a hard stony ecmt, arrmnged in compartments something like a
mosaie pavement, 'Chis substance, which may be considered @ kind
of agglutinuted hair, forms a broad buckler over the forchead, o

FiG, 404, —WrEASELHEADED ARMADELLY,
.

second, very large and convex ever the shoulders, a tkird, simila. to
the preceding, on the erupper; and botween tiicss two last, there are
several parallel and moveable bands which allow the body to be
bent. The tail 'is sometimes turnislied with suecessive rings, some- *
times, like the 1égs, only with detachied picees. These animals Liave
large cars, sometimes four, sometimes five toes on thei?*fore feet,

- * Baats, dasys, Iun'r.y ; wdvs, pous, a _foﬁl—-)ud;y-fm;ml.
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but always five on the hinder. Their tongue is eoft, antl bt little
extensible; a few hairs are scattercd between the glates of their ',
armour, or in those parts of the body where these plates are de- .

ficient. The Armadillos vary in size, from that of a terrier dog, to s

that of n hedgdlioz, They wre stont in their body and lown their |

legs; they dig burrows, and feed partly on vegetables, partly on

insects and dead gnimals,  They belong # the warm, or at least the * . |

temperate, parts of Americat Sy ] )
The Ant-eaters (Mizniecophaga) inhabit-the same cowntries as the . \

Armadillos, from v@licb', however, dhey ave readily distingnished.

Their body is hairy, and their muzzle, f!ymwn out into a long, cylin-

drical tube; is terminated by a small mouth, entirely desitute of

feeth. In consequence of the smallness of their manth, their jaws |
can scarcely be separated from each other, nor ean the creatures 4
uso them to seize or compress thiir food ; ebut they are provided 1
with a very lorig tongue, which, when extended, resembles a great ’
earth-worm : this they are sble to protaude toa considerable distance, ’
and as it %s always covered with a viscid tenacious slime, they use 7
it for the purpose of catehing the ants upann which they feed. By .
the assistance of their long and powerfal nails, the Ant-caters tear
Bp the nests of the Termites or White Ants, and at the moment
when these insects sally forth in crowds from their retreat, protrad-
ing amongst them their viscid téhgue, seize tem by hundreds, and
thus eonvey {hem into their mouth. When ot rest. fhe claws, that 7
serve also as defensive weapons, are folded against the wrist, so Y
that as the animel only rests the foot upon the side, jts gait i slow.,

Some ?ecics are furnished with a prebensile tail, by which they

:ulzg_\lzn themselves from the branches of trees, The largest of the
rii , : §

"
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The Taménoir, or Great Ant-Bear [ Myrmecophaga * julxta), does not
possess this fipulty ; it is upwards of four feet long; its tail is fur.
nished with Ling hairs, directed vertically Loth above ands below.,
It is said that it can defend itself against the Jagua®. 1t is g
native of*Brazil and Guigna, It might feem almost incredible that
so0 robust and powerful an animal can proeure sufficient sustenanee
from Ants alone ; but it is not surprising to persons nequainted with
the tropical parts of America, and whi have seen the enormous
multitude of thess animals, that swgrm  jii al parts of the country

29

to such a degree, that their hills, almost, touch ope another for miles

together. The favourite resorts of.the Great Ant-eaterd are the
low swampy savannahs along tle banks of rivers and stagnant
waters, . a ¢ e 9

The Sealy Ant-eaters ( Mauis #) differ from the preceding by
having their body, limbao, and tailtovered with thick scales, disposed

T e
e g et )

N

L
Fiu. 456.—Max1s.

5

' like the tiles of a house, these they mise, by rolling themselves
up iuto a ball, to defend themselves against an enemy

The Cape Ant-eaters (Oryeferopus 1) bave long bo(‘uiCeonfonndctl
with the Ant-caters, because they live on the xamg kind of food,

' = TGS - - TS L

* wipunk, pdppnkos, murmes, murmekos, an ant ; payeir, phagein,
to eat—ant-cater, : g
wil Probably from manus, @ hand, en secount of the large fore-claws,
ich are employed in tearing down the nests of the Tcites or
White-ants. A ‘
o1 dpurris, eryctes, a digher; =dus, pous, a frol.
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have the head similarly formed, and the tongue long Hnd extensi-
ble; but they are distinguished by baving cheek-geeth and flat
naile, The strueture.of their teeth-is difierent from that.of all other
quadrupeda ; .they are cylindrical in shape, and traversed with an
infinite number of little canals, like the pares of a cane, *There is
but one species. ;
The Ground Fog (Oryeleropus Copensis) inhabits bhurrows, which
it digs with great facility. ¥
. With the exception of the human race, and a few
domestic animals specially intrusted to the care of
man, no animal is permi{tcd, in a state of nature,
torarrive at old age—that is, such old age as permits
decline and feebleness to dsnrp the place of strength
“and vigour. Mau only, indeed, 1s eapable of such a
privilege, inasmuch as he alone is possessed of that
foresight and intelligence which‘enables him, in the
days of his youth and activity, to provide for the
wants of his deelining years, or trust to his social

position for assistance and support. \

Wherever else we look throughout the broad erea-
tion, violents death awaits alike all living things.
Do the feebler animals betray a lack of cunning or
s wvant of speed ? The destroyer is at hand; the
executioner is at the door. Does thé tyrant fail in
strength or ‘coumge to pursue its prey? The foe
awaits it,"and its doom 1s fixed. No maudlin pity
mterferes with this dread duty.

Decay, disease, deeline, decrepitude, are not allowed
to sully Nature’s works, except where man, per-
mitted for a momenty intgrferes. The agents thus
employed to destroy and live upon the flesh of other
animals, are grouptd together under the general
name of Carnivora or Flesh-eatérs, and are the most -
highly gifted and intelligent of the brate creation.

-
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ORDER VI—CARNIVOROUS QUADRUPEDS?
> > CARNIVORA'® .

Although the epithet cartivorous is strictly ap-
plicable to many of the preceding - guadrapeds, yet
their diet is for tlfe nmst part confined tp small .
animals, such as worms aid insects, as the general
feebleness of their structure and the asrangement of
their tecth alike indicate., But in the Order, upon
the consideration of.thich we are now about to enter, -
the sanguinary appetite is conjoined with strength
necessary for its grafification. The carnivorous quad-
rupeds, properly so called, are at once distinguishable
by the possession of four large, long, and widely-sepa-
rated fangs; generally known by the appellation of
canine or dog-teeth, the use of which is to seize and

hold fast their struggling prey’; between these there .-

are six smaller teeth, i the front of each jaw, called -
inecisors, while the '
cheek-teeth are either
entirely constructed
for cutting and tear-
ing, or ave their
crowns more or less
blunted.  They are
more exclusively car-
nivorouns in proportion oy,
as their teeth are Fia, 437 —sxuns. oF Tionn

more completely trenchant; and such as Live also
upon vegetable food may he recognised by the blunt-
ness of their grinders. Thus, in the Catd, the most
bloodthirsty of the race, the cheek-teeth are flat and
triangular, and their edges eut like the sblades of
a palr of shears; whilst, on ‘the other hand, the
Bears, most. of which feed largely on vegetable sub-
stances, havemearly all these teeth adapted for bruis-

iig and crushi
ing aund crushing,

. * Caro, camis, flesh ; vore, Y6 devour. *
a2
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The teeth next.to the canines are nan‘led false
molarg; to these succeeds a tooth of frreat%ize, called
a lacerator, and behind these are oﬁlem of smaller
dimeisions, which aré generally more or less blunted,
called blunt mplars. Those genera that are provided
with the fewest falSe molaws will, of course, have
their jaws propoitionately short, and, consequently,
stronger and mbre vict-like in their action.

But, beside these differénces in the teeth of the
carnivora, théy differ’ remarkably in the *structure of
their hinder feet. Some of them, in walking, place
the entire Sole of the foot upon the ground, and
this part is destitute of hair,’svhilst others walk only
upon, the tips of their toes, the hinder part of the
foot or farsis being raised from the ground and
hairy; the former are called Plantigrade, and the
latter Digitigrade Carnivota. :

PLANTIGRADE CARNIVORA.
o

. 'The Bears ( Uraus) have three large blunt molar teeth in each jaw,
in tront"of which is a small lacerafor, preceded by a variable number
of very, smnll false fholars; they consequently live almost entirely
upon vegetable food, and scldom eat flesh by choice. They lay the

Fio, 458 —mam,
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whale sole &f the foot upon the ground in walking, whicli gives them’
a heavy, shiffling gait, but admits of the body being reared up,
and sustained M an erect attitude; in'this posture the fore-paws arc
frequently uséd in defence, cither to strike or %o hug an pssfiilant to
death. The feet are furnished with fige toes, armed with strong
curved ond blunt naild, They are generally large animals, with
thick-set bodies, clumsy limbs, and a very short tail; they dig
for themselves dens, or construet shelters, in which they pass the
winter, in @ state of profonnd Sleep, without taking food, and it is in
these retreats that the female rears her exby; usually two in number.

The White Bear ( Ursys marifimus) is* an aniinl of very peculiar .
habits. It lives in the frozen regions of the northern hemisphere,
where it feeds on fishes, scals, and young whales; nevertheless,
even this animal is not edsentially carni¥orous; and’ can bo brought
to live on bread along. He swims and dives with astonishing
facility. White Bears ,are ometimes mot with jiu numerous

Frg. 430,-~POLAR BxAL, L

societies, in which they differ froih other Bears,  which are always
solitary : like the rest of the genus, however, they réquire o retreat
for the wuter; they content themselves with some cleft i the
rocks, or even in & mass of ice, and there, withdut preparing any
bed, allow themselves to be covéred by gnormous heaps of snow: in
this way they pass the months of Janvary and February, in’n state
of profound leﬂmr%y. : 3 3
e Racoons, ( Procyon®) might almost be taken for bears in
miniature, cxcep‘t that they are furnished Wi.th lung tails, grs better

* ooy, ptmsyim, one who snarls like « dog.
o
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climbers, and more carnivorous. They inhabit the fordsts of North
America, where they lve upon ezgs and small birds They are
remarkable for their singular instinct of never (sﬂiillé{\nything until
they hite nlunged it ‘Into water.

The Badgers (Jelesj are likewises plantigrade ‘animals
of nocturngl habits. Their tail is short, and their toes much
concealed by fhe skinof their feet; but they ave princi-
pally distinguished by a pouch situated under the tail,
which furnishesa fatty fetid szcretion. Their fore-claws
are very long, enabling theh to dig i the earth, .

The Common Radger (Meles Furopea), found in nJl the femperate
regions of Europe and Asig, lives at the bottom of ‘n tortuous hole

obli uely exeavated in the ground, and iy about the stature of a
middle sized dog.  Formerly the hnnting of this animal wuas

Fio, 3608 5081,

\J
favourite spéet, and it wns baited 1 i i ich, i
-ayoutive sport, Y terrier dogs, agninst whicl, its
.gil“isl:}m‘:;o‘:l::]"ﬁgmbg ‘l‘«‘llh and its long powerful nnh*s. olm;.)l('d
f ¥ W defend itself., It infliots deep w, 3
lying on its back, fights with 1] its elaws b ok money e

The Glatton (Gulo) very much resembles the Badger, but is more

carnivorons. I‘t inhabits the Artic regions,has the character of being
very eruel, huw’s by night, and is eid to overcome animals of large
sizo by leaping upon tham from o tree. Its name has been derived
fronr: exaggemted acconflts of tho ~vamacity of one 5{‘01:;(’1\. the Walre-

rine, of Nortlh Ameriea, i id £
£y : It is said ot to liybernate during the
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0 * !
Those that ave provided with but a single blugt-molar
behind the lacerator, form a very natural family,
distingziished by the name of Vermiform Cathivora, or
in English Vermin ( Vermes, a worm), on accownt of
their long slender bodies and short’legs. They have
five toes o all their fget, and exhale an odour, more
or less strong, which proceeds from a liquid furnished
by two glands sifuated, undey thedtail. ~Although of

- smell dimhensions, these animals afe very cruel, and

live principally upon the blood of their vietims. To
this group belong the Martens, Polecats, Skunks, and
Otters. : o o

o The Polecats (Putorius) are <the most sangminary of
all; their head is round, and their s)ort muzzle extends
beyond their mouth; their ears agt ‘rounded, and much
wider than long, their fur is thick and soft, their tail is
long, and the glands beneath it seercte a horribly stinking
fluid.  Their mode of life is solitary and nocturnal.
They are found both in the Old and New World.

The Common Pdlecat (Mu:!da Pudorivs) is brpwn, with yellowish
flanks, and white spois on the head ; it is fifteen to cighteen inches
inlength, exalusive of the dail, which i3 six inclhes long. It takes
up its abode in the thyteh of bams, and other unfrequented places,
from whigh it sallies forth at night in search of prey; it glides into
poultry yards, and mounty into dove-cotes, where, without making
much noise, it ¢ommifs sad havor, biting off the heads of the sleeping
bivds, and carryiffs them away. In the country these animals
destroy great quantitics of game; they establish themselves in
rabbit-burrows, in clefts of'rocks, or in the trunks of hollow trees,
whence they come forth by night to prowl in the fields. In the
woods they seek the nests of partridges, and even climb trees in
search of prey; they devour $ats, meles, and field mice, and wage a
constant war against rabbits, which they pursue into their holes,

The Fervet (Mustela fuvw) very much resembles the Polecat, but
its body is.more elongated aund slender, its head narrower, and its
muzzle more pointed ; its eolour is a dun or yellowish-brown. This
nmqml is o_l'lgn.n}ll'\; from Barbary% it hos becore naturalized in
Spain; but ip*his Country it is only domesticated, It is employed
to hqpt rabbits.- i?\'hen let into % rabbit burrew, it is muzzfcd,
that it may not” kill the rabbits in their hole, but only compel

' thefn to comc®out, when they are cxught by o net placed at the

entrance.

The Weasel (Musteln wulgaris) is of o chestnut-brown colour
above, white below, and in length about six inches, with the ad-
dition of, an in/h and & half forthe tail. . Tn its general habits it
resembles®ho Polecat, and is equally destructive to poultry and

¢
e
]
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gamé, In wipter it ?suglly takes «ip_its abode in granares, or
3 2 2 4
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in barns, frequently remairing there till the spring, to give bivth

to its yofing nmong the hay or straw; in such situntions it wages

war more suecesfully than o cat against rats and miee, which ean-

not escape oceauss it follows them into their holes. Indhe spring
v °

Fio. 461 —WEASKL, i

it is to be found along the banks of rivers and brooks, and conceals
itself in thickets, where it catches birds, Tt-is generally by o
gingle bite through the skull, piercing the brain, that Weasels
destroy their victims, .

The Ermine ?Mualela erminea) is another species of Polecat. Its
body is about nine inches long, and its tail about four. This little
animal has two conts. In winter iteis white, with its fail tipped
with black, and bears the name of Ermine, but during the spring it
changes to 4 beautiful brown above, and yellowish white beneath ;
it is then called the Roselet. It is found in the northern parts both
of the old and new continent, The winter skins are much sought
after as furs, and form @ considerable article of commerce. =

The Martens {Mustela) differ slightly from the 4me Polecats in
the structure of their tecth, and their more clongated muzzle: the
gpecies are very numerons, and are scattered ‘over both confinents;
among them we can only notige 5 P

Phe Sable Marten (Mustele Zibellink), so celebrated on account of
the richness of its fur, It inhabits the northern parts of Europe
and Asia, and abounds most in the mountains of frozen countries,
tife intense cokl of which renders them uninbabitéhle by man, As
it is the winter coat only that is s0 highly prized, tLt pursuit of
the Sable is, of all kinds of hunting, the most aniur:)us nm}}peulous,
\ . ’ X ' —" .\’ . '
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(The Skunks (Mephites #) are celebrated for their \intolerable
stenel, which they diffue to a great distance. They inhbit North
America. ~ Ay ) . h

The Otgers ( Lutra) pogsess a pecaliar physiogaomy, w&‘h prevents ) J
them from being confounded witl any of the ucighbouring genera,
Destined, to pursue and to feed on iving fishes, they are @quatic
animals, and fomished with means of swift progression beneatl the
water. Theirdody is long but flattened, aid capable of much Hexj-- N
bility in° swimming. The fff are brogd and webbed, and the tuil -
flattened horizontally, fsmnil#: a mdder.  Their cont is svery thick,

- and formed of two Eﬂrl\'tﬁ of %irs, 'onen silkyp the other wou]l_v: the
- .

©

Fro. 462, —orven.
silky is long.'stm_n; hard, and "shining. and the hairs thicker at the
point thin at their base : thie woolly is short and compnet, forming
an extremely soft fur. Thele animals live chiefly upon fish, after
which thu_v'thvg with peculiar ease and swiftness, capturing their
slippery prey with unerring skill, JLhe result of their fishing is ‘i
always bx'ongh_f; on Innd to be devoured, and the head bitten off as
the first moutlmi: They inhabit hy, laces, and sequestered nooks !
on the banks, or in the neighbourliond of water ; here they make a ‘
bed of dry g ‘?8. and remain concealed during the day, it is only o]
6t night, that they issug forth in searchl of food. { !
Tlic Sea Otter { Musteln lutris) is twice as largo as the common

Otters and its black cont of the vivid brightness of velvet forms one

of the most prcﬁnus furs. This species inhabits Kantschatka, the

* Mephifis, a noxious exkalation. )

|
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most nortl ern parts of Ameriza, and the ;ieighbuuring islands ; geve.
rally it kegps by the seaside, and not within reach of fresh water.

The recond group of Digitigrade Carnivora is
characterized by having two blunt molazs “behind
the ldeerator of the upper jaw; and comprehends the
least sanguinary anjmals of this order. They are of
moderately large stature, bt their courage does
not équal their strength, and they-generally feed on
carrion. This gronp infludesthe Dogsand the Foxes,

The Dogs (Canis) haye their tongnes smooth; their front
feet ave provided with five fingers, while the hinder have
only four. o 7

The Domestic Deg ( Canis Jamiliaris, is diatingt’tished by its 1e-
curved tail: in every other prticular, such’ s size, forms, colour, il
the quality of its haiy, it is infinitely diversified, The conquest
over this race of huimals js the most complete, this most wonderfnl,
and the most useful ever achieved . by mankind. The entire specics
has become hig own property; every individpal is devoted to its
particular master, assumes  his ananners, knows and defends his
property, and remains attached to him till death; and adl this neither
from constraint nor want, but solely fuom gratitude and purt friend-
ship. The swiftness, strength, and soent of thd Dog, have rendered
him a powerful ally to man against, any other afimals, and were’
even, perhnps, nedssary to the establishment of society. 1t is the
only animal that hus accompanissl mankind over‘the whole wopls.

The eygs of the new-born Dog arc clesed, and become opeied
about the tenth or twelfth day after birth ; the first ot of: teeth arc
shed when it is abont four months old, and its growth is completed
in two years. 5 0

The Wolf (Crnis lupus) is distinguished from the Dog by his
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straight tail and his colour of tawny gfty. . This much-ditaded pest
of many European eoustries lives n solitary life, and doed not asso-
ciate with his fellows, uhless pressed by hunger, when, becoming
reckless gnd furious, they join together in packs, and Nymmit terri-
ble depredations among sheep and cattle. The bite of the Wolf is
80 ferocious, that he is saideusually to bring awny the flesh upon
which he has fastened his jaws; his natural disposition, however,
is sullen and cowanlly, and 1t is rurely tRat he ventures to attack
his equals in strength. 3 oi
The Foxes (Canis eulpls) arg distingwishable fronr Dogs and
Wolves by their tafl, which is longer and more bushy, by their
* muzzle, wltich is more pointed, and by the pupils of their eyes,
which in the daytime form a vertical elit ; they diffuse a suffoeating
stench, dig holes in the earth wherein thepreside, and only attack
anininls much weaker than themselves. = The common Fox hoes
rendered himself famous for his trifky and penning. He generally
cstablishes his #bode on fhe edge of o woodsn the neighbourhood of

o *e
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some farm.  1fhe gots entrance into the pou
ar : Itry yard, bo slaughters
tl!lilsttll:}a ’t(:)‘v:zsi'd:mlh_ ldading himself wlt-hl:\ Im"t':;“ ]tl!lcc gsl:cl)lﬁsl: : he
ot ol 5 bo‘qty at some distance; he then returns, and
faking ,n;’o or Porsion, which he disposes of in the same way,
& earc, however, to cliange the place of deposit : this he repeats

several times, His glutt 'l i
R e Uos ‘%llllye.nhoweva, will accommodate itself to

and mice, ke T pressed by hunger- lie will eat fats
s egeu;fl(;'g. rs, toads, and hz:mlg, and even content himself with

L2
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The Civets { Viverra) scem’to complete the chain of relationsls
L between the Dogs and the Cats : like the last; their longux:3 is 2223?
| S and their caws .retmcted whilst walking, =o that they are nlwnye'
t gharp. Thgse animals are provided with & pouch situpfed under

a

the tm% containing n greasy substance, that frequenftly exhales a
strong odour, ] :

| 5 Fio, 405.—CIVET, L
; The Civet, properly 50 called { Viverra, Civetta , often erroneously
y named the Musk-cat, yields o scent that formerly enjoyed a high
\ reputation, It is o native of Guinea, and the central parts of Africa,
\ but can live in temperate and even in cold 'climates, and hns been

acclimatized in Holland, where the inliabitants carry on a consider-

able trade in its perfume. y
| ‘The Tehneumon, or Pharach's Rat (Virerra Ichneamion), is digtin-
| uishied by its large eyes, withe pupi clongated fransversely; it is
1 Targer than pur domestic Cat, but slendar like the Weasel, and of
¢ a groyish colour.  This animal is the farbus Ichneumon worshipped
( by the ancient Egyptiang, probably on account of tha service it
yiu- ¢ renders by destroying great numbers of the eggs of the Crocodile ;

it lives, liowever, upon all gofts of small npimnls, and is kept

in houses for the purpose of lkilling mice and cther unwelcome

o

1

{ intruders, Rk .

_ The last group of Digitigrade Caruivora 18 dis-
tinguished by having no small teeth whatever, be-

i+ hind the lacerators in the lower jaw. 1In this group

{ & most cruel, the most caritivorons, and,

{

are found th vorg
{ their strength, the most formidable of

;  on account o

o
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tlee’ tribe. * They have heerl separated into two
genera, the Hyznas and the Cats. ;

The Hymnas (Hjena) are distinguishnb}e\fmm the
Cats by having only fovr toes, both on their front and
hind feet, by their claws, which are not retractile, and
by the positionof theiy 4ceth, which are so powerful,

o

FI1o 466, —Hyaxa.

that they can crack the shin-hone of an ox. Their coat
is rough, not thick, but composed of long hairs that form
a mane doywnthe middle of t¢he back. Their gait is
singular ; they step out+in front, and always seem to drag
f.ho lnpd legs after thenl. These animals are nocturnal
in their habits ; they live in caverns and bld ruins, They

are exceedingly voracious, and feed more especially on
dead carcases)

The Cats (Felis) are the most formidably armed of all
the Ma maha.  Their body'is fithe and agile, their spine
very flexible, their limbs musenlar, but capable of free,
rapid, and ens,l'getlc movements. The toes are provided
with strongl® corved and gharp claws, wiich are kept

from being 13‘lnnted by a very curious contrivance. Their

'
'y as

*r
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-
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. skull is vhort and roufided, and’ beset externally with
i long ridgs, for the attachment of powerful muscles; their
| e jaws, which are short, and of great strength, are farnished
) with teeth Yew in number, but of the inost frenghdnt and
i? formidable charvactey, and move wpon each other with a

vertical cutting action. Their tongue ¥s covered with

i * numerons horny spinet, set in clgse array, and directed

I backwards, so as to fornt a kind of rasp, with which the

‘ animal serapes the flash opavhich’ it is feeding from the

' bones, o o 9 '
. The mechanism wheréby ‘the points of the claws are

kept from injury is éxtremely beautifnl. ‘Every one who
las handled the velyet pawsof a Cat is aware thai, in its
ordinary condition, the ‘claws nre quite cdncealed, but
that, at the will of the animal, they axg foreibly thrown
forwards, This is agcomplished in the following manmer :
—The last jointJof each toe, the cnd of which is eneased

Fro. 467,—Tok OF L1083 @, with the clgw extended; b, ¢, without the skin,
4 n:uu:u:l anvl extencded. '

by the claw, is, when at rest, drawn buck, either upon or at
1 the side of the preceding joint, by the force of two elastic
+ * bands, as representedq in, the accompanying figure
(Fig. 467 b) ; from this position, however; it /s plucked in
an instant by the tendon which bends the toe, and which
is attached to the base of the claws (Fig. 467 ¢), so that 1t
is protl'udctl ready for action (Fig. 467 Aa); when the con-
. traction ceases, the claw again springs back to its place,
G and, lies concealed béneath the hair at the back of the
ii}' P The silént tread of tlie Cats is Ly _me;fv to

5 {i’loi;'structure, and pm:tly to the elastic pads.wit'h which

-~
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thé foot is provided : these likbwise scrve to\brcak the
shocks to which their,violent leaps would othexiwlse expose
them. : ’ .

The Uats do nof” hunt or pursue their prey,Ybut lie in
wait at the spots to which their viptims are knbwn to
resort, hidden 1f some covert whence they spring upon
the unsuspectirfig animgl avith irreistible force, and with
one stroke of the fore-p;aw, foll if'to the ground.

Y \ . .* .
- Foremost of this exfengiv® genus stands

~ T
The Lion (Fely distingunighed by its uniform tawny colour,
the tuft of hair :?mnd o* its fail, uu’:lt 1¢ mane which ai-ers the
head, néck, and shoulders of the mele: this {5 the strongest and mosf
courageous ofegll 'animals of prey? , Fermerly the species wns
diffused over the thred divisions of he old torld, but ot present
it seems afmost confined to Africa, andl some neighbouring parts of
Asin. The majestic air, proud look, and noble gait of the Lion at
onee proclaim hém monarch of the deserds, whese he reigns supreme,
and uncontrolled. His strength is prodigions; with a single blow

NN

- “ 3 A\A I.

' '/ / i

- ‘l
—_ { f S 1

] 2 R ,;-.)ﬁ/‘ '. 4 -‘" A

B Al

o

"n -
Fe6. 463, —skELETON OF L10Y, )

of his paw beswill break the back of
bound a epiice of thirt o it
ty feel, and drags to great distances ey
St
2 th ) g % his trembling prey from their
coneealment. Thig woar is lollow: and deep, butgwierf irl;?llnlll-iat,g(lll.

orse; he can elear at o

reiteratod. - Nothiog sac s ess frightfal, but short, broken, and’

mes erect anfl bristling, enveloping his

=l
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eyebrows half conceal the pupils of
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i' his flashing eyes; he bures his teeth, and . shows his spine-ch;d
|, tongue, at the same time protruding his elaws, which are as long as
Uy a man’s finger. The Lioness ia destitute of s mane; ghe. goes
' with _\'(:nng five months, and produces but one brood.jn the year;
X A

nurses them with great assiduity, and attends them on their first
exeurgions in search of prey. @
The Royal Tiger (Felis Tigris), the scourge of India, is as large
as the Lion, but with a more el::flted budy and rounder head,
of a bright tawny colour above, pure white underneath, with
irreaular blaek stripes across thebhack., * Its strength and the rapidity Jx
of its movements are such that, during thy march of an army, it has
! been Jmown to suatel a horseman from liis saddle, and carry him off
into the recesses of the woods, without the possibility of réscue, The
sn * Tiger's mode of seizing his prey ig by concealing himself from view,
and springing with a terrific roar upon his vietim, which” he carries
' off, and tears to picces, nfter having first sucked fue blood. The
; "Figress produces four or five young at & litter. - When robbed «f her
cubs, ler rage knows no bounds; ving every dangpr, she pursues |
her plunderers even to the very {ates of buildings, and when the hope
of recovering them is lost, she expresses her agony by hideous and
terrific howlings. : ‘
4 5 @ ©

FiG. 469, —LION.
: her whelps are generally from two to four in nymbér; the parent
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Fra. 470—1iG4n,

The Jaguar, or American Tiger (Felis onca), i3 nearly as large ns
thie Oriental ‘liger, and almost as dangerons. It iz of o bright tawny

- -

Fig, 431, —asavan,

A
colour ahove, sinrked along the flanks
rings. with a black spot in the middle o
white, marked across with black striy

-t A
with four rows of blnqk
f each, Undereath it is
pes. Some individoals are
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black, ongwhich the epots, of a still deeper hue, ave only visible in
certain aspectss It swims and climbs with ease, and preys not anly
on the larger domestic quadrupeds, but also on birds, fish, tortoises,
turtles’ egds, &e.' It must, however, be very hard prassed before it
will atéack man. x : > s

The Panther (Felis Pardalis)is fawn-coloured: above, white under-
neath, with six or seven rgnges of black patches, peseibling rosettes,
that is to say, cach composed of an dismblage of five or six simple
black spots. It very much resembles the Leopard, which inhabits
the same regions. It igone of thé wildest of the feline tribe, always
retuining its fieree aspeet and*perpetuial growfr The female carries
her young nine weeks; they aré born blind, and ‘ontinue so for
nine days.

The Leopard { Felis Iéopardﬁa) resembles tfxe Puntl ier, but has tem
5 ‘

Fio, 52 -anzorann,
~

v . P By
vows of spot, which are of smaller size. «Its habits may be gleaned
from the }ullowing ancedote i— gL : 5

«T was awnkened with a start by an uncarthly mar s of some
animal in extreme tervor and agony, and saw, at a little distance, a
wild bull, on whose neck was erdtiched a Leopard. , Vainly the poor
Dbeast tossed, man, stopped, ronred, apd yelled. In it ¥lind terror, it
even rushed ngainst a tree, and nearly tumble«l_,over with the cecoil.
But, once more anguish lent it gtrength, and it st gut on ano her
race. The exciting spectacle Yasted buf a minute; the bull was lost
to my sight, and presently bis roars ceased. Probably the Leopard
had sucked away his- life, and was now feasting on the carcase.”—
Du_Chaill. . ey :

fhe Lynx (Félis Lynz), or the ihountain Cat, is retiarkable for the
brugh of hair that tips the ears, It is about two ft_ac( and Im_lt' Jlong,
to the origin of the tuil: its cont is red, snotted with brogmish Ted.

i r
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1t'is indigenous to temperate Europe, but las almost enirely dis-
appeared from populous scountries. It is still met with in the
I{:‘wncﬁ. in the mountains of thi kingdom of, Naples, aiid in Africa,
It climbs®the highest tPees of the forest, and there lic® concealed
among the branches, to watgh the Weasel, Ermine, Squirel, &e.
« It commits great haype among flocks, and desfroys o great number of
« hares and gama.  Ifs sight is so Yicrcing thgt the ancients attributed
to it the faculty of seeing thwofigh stone walls: it may, however, be
asserted with fruth thaf it «listinguishéd ity prey at o greater dis-
tance than any other carnivortbus tﬁlm]m ed.g
.« The Commgon or Dofestic CAt (Feif E‘alcw; is originally from the
forests of Europe. Inits wild statd jit is greyish-brown, with trans-
verse undulating sfripeg of o deeper colovr above, and pale below ;
* the nside of the thighs and the forepaws yellowish; and the tail
annulatet with black, When domasticated, é:;‘mi“ in the colour,
finencss, and length of its Iix, a3 everyipdy Knows,

The Amphibious Carnivora ddnstitute the third and
last group of flesh-cating Mammalia, Their feet are
so short, and® so much enveloped in the skin, that
they are but of Jittle use on dry land; but as the

Fio. 4Y3.—500T OF THE SEAL. @, SKELETOX OF THE SAME,

intervals between the foes are strongly webbed, they
form admirable oars. ~These animals, therefore, pass
the greater«part of their Jife in the sea, and seldom
come on,shore except #o bask in the sun, and suckle
their ‘little ones. Dheir elongated bodies; the flexi-
bility of gheir spine, their hair smooth, and tightened,
as it were, against the skin, are properties which,
combined together, make them excellent swimmers.
They are divided into two' groups, the Seals and the
Mogses. « o ° :

The Seals (Phoca) Tlave tfmi; canine teeth of ordinary size, five
toes on all their feet, those of the fare-{eet decreasing gradually from

the thumb or t toe to the little one; while on the hind feet the
great m;fl.wes" ttle toe are the 18ngest, and the fhPermediate ones
wortest.

are the sho The hesd of the Seals rezembles that of o dog, and
tlney possgss gho mild apd inteltigent, gpuntenancd charneteristic
. . ot : & .
° oo
. . ° P

L




on thelr flesh, and clofhe themselves, make their surpmer huts, and
build their boats with their skivs, The chasesof the Seal is their o

Princilml business, and euccess in this pursuit forms at once their
- ortune and their glory. . ‘

The Morses, or Walrus { Trichecuse®), rizemble the Sealsin the limbs
and general form of their body, but differ much in the shape of their
head and tecth. Theis lower Jaw is without gitfier incisors or canines,’
but two enormous canine teeth or rather tusks grow from the upper

y f . U
’ AMPHIBIOUS CARNIVORA. 9
L
¥ ¥ e
.[ of that animal. They live upon fish, always eat in the water, and
can close their nostrils when they dive, by means of a kind of valve.
R Seals exist in great numbers in the Arctic Sgas, and are the prinei
‘;’ support of ‘the Greenlanders and Esquimaus of Labrador, who live
:
|

L, R

F1a. 4T4.~HART SKAL ARD WALNUE “
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‘e jaw and project downwards. TFege remarkable tusks are someiimes

o foet in length, and of proportionate thickness, their chief use
E;ms to be wg?nnble tl\epnnimal to detach from the ground the
substances upon which he feeds, and to agsist.him in dinbing
out of the water on to the rocks where lie sleepa: oThe Walrug,
inhabits the icy seas, it surpasses thé lgrgest cx in t ickness of its
body, which s covered with a smooth and ;cllowixh Tnir, and
attains even to twenty fect i length. Its oil is in greet request, and
tlid ivory of itertusks, which is waeh employed in the arts.

* gplg, Tpixos, th;i:c. Lr’ichos, hair—from the long \_vu'v hairof the
« muzzle. ” : y
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When we reflect -upon the' infinite numbers of
insects, and their widé dipersion, the abundance of
food they afford, and the necessiiy of everywhere
keeping in check thei'r prolific lggions, jt is by no
means surprising that,” even among the higher quad-
rupeds, creatures are founa specially constructed to
wage war with the insect races.

The Shrew, the Hedgehog, and the. Mole, are familiay
PBritish representatives of the families that constitute this
order. They arve all small plantigrade animals with short
Jimbs. 'Their muzzle is more or less lengthened, and the
molar {eeth are furnished with small conical points, g
structure that always indicates an insect diet.

The Shrews (Sorer) have their foet formed for walking or swim.
niing, and are clothed with fur of delicate sofiness.  They have
~ . :
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%-ueml resomblanee to mice, but the snout is greatly lengthened,
hey are fond of the vicinity of water: and one pretty little species,
figured above, is eminently aquatie. It swims and divesgwith great
rapidity aifl elegance. ‘L'he Shrews live in holes thatrthey excavate
in the®arth, They rarely come ont, excppt in the evening, and live
entirely upon worms and insects, Like many*other harmless and °
inoffensive ecrentures, they huve been falsely acenseds of all sorts of *
miquities, more especially of cnusing a%lisease in horses by their bite,
and there are few parishes that hpve |!|dt, ineformer times, had their
“Shrew ash” as ¢ eharm ngxwins( mtcliemf& Perhups they owe
their bad character to the eiregmstance that, although Cats will
readily kill a Shrew, they refuse to eat it, on account of its disagree-
able odour. |, p CHR 2

The Hedgehogs ( rinacens) are distingaished by having their bodies
covered more or less u-.clu-‘i\'fb'“‘ith spines instead of hairs. They
bave the faculty of rolinget iemeelves up jnto a bitil, and thus pre-
senting only an arriy of prigkles pointing in cvery direction,

The Common Hedgehog ( Frinaceus Europus) is well Enown in the
raral districts of thisecountry. Slow’ of foot, it cannot flee frdm

L4 . ‘
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danger ; but in the sharp, hard, and {eugh prickles of ‘its coat it is
endowed with a safegnard more seonre and efficient than the toeth
and claws of the wild esdt, or the flectness of the hare. The Heige-
hog is providedswith powerful muscles, beneath the'skin of the back,
whereby on the slightest“alarm, it is able to roll itselfsep, so as to
enclose the head and limbs in the centre.  The more forcibly+these

muscles confract, the move rigidly do the spines projept Troni erery

e
'



252 INSECTIVORA.

part of its surface, so that it cannot be touched with impunity.
A thorough-bred Terrier will, however, sometimes suceeed in foreing
open the ¢oor Urchin,? at the expense of a-bloody nose and sorely
pricked paws. The yonng Hedgehogs, frequently called Hedgepigs,
are born-blind ; the points,of fhe pricks at the time of birth @lready
project from the sk, but are soft and flexible. The female is a
careful and attentiZe mother, .

The Moles ( Talpa) are evécywhere distinguishable by their subfer-
ranean habits, and by their gtrange conformation, which isadmimbly

“Bai, 47T —u0pE

adapted to their modo of life. Their forc-limbs, very shart, sup-
pqmd by 4 strong and vigorgus ‘tonstruction of t’hc s{muldm-: u&d
wiclded by muscies of enorions sfrength, resemble brond honds,

Fra. 473,—HAND OF MOLE.

“ny )

the paliirs-of which are dirceted outwards and bLackwards: the
fingers are scarcely perceptible, but the nails at their extremitics
ara long, ilat, cutting, and of great strength, wonderfully contrived

\L—l
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for tearingenp the earth, and casting it backwards, as the creaturc
burrows through the soil, an operation in which it is assisted by its
long pointed head and movm‘)lc snout. Thg hinder legsgve dory
teeble, and the animal’s movements upon the ground areas imbeeile
us they fire efficient nndgrneath it. Its Imaring is very acutes but the
cyes are s small, and so covered by the skin, t®at their very exist-
ence might be denicd bysa superficigl observer.e The fur of the
Mole is very peculiar; the hairs, instead®of projecting from the skin
obliquely backwards, ase in mosty anipils, serow perpendicularly
from the surface, so tlid, liku!pm pilg of Velvat, they will lie with
equal smoothness in any direction,. thereby enabling the animal to °
retreat with facility through=the marrow passages of its subterrnean
burrows, ¥ . - e
. .
-

°
° - .

-
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o
The Mammiferous destroyers of insects are by
no means restricted to the suxface of the ground, or

limited by their structure to the parsuit of a few »

beetles, or grovelling larvee. » Many, fuinished with
wings of strange conformation, are permitted to wage
war against them even in their ows element, riva ing
the very Swallows in their power of flight. -

The Bats have their arms, fote-arms, and fingers
extremely elongated, and connected fogether by a
delicate fold of skin spread ovgr, them, much in the
same way that the silk of an umbrella is stretehed
upon its frame, so that they form real wings, as
broadly expanded as tlivse of birds. » Aceordingly,
these creatures fly to a considerable height with
great gapidity, and. with apparent case, wheeling in
every direction in search,of their insect prey, and
erforming the most abrupt evelutions t4 JSsecure if.
The muscles that wield their wings are possessed of
strength proportionate to the movementsythey have
to execute, and in the middie of the breast-bone
there is a ridge or keel like that of birds, so as
to form a lagger surface far their attachment. The
thumb is short, and armed with a hookid nail,
* xelp. cheir, the hand ; wrepdr, pteron, o rring—lunué-y&nge&.

B
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whereby these animals suspend themselves from any
foreign object, or creep upon the surface .of the
ground.  Their ' hind feet are extremtly small.
Their. ears are often yemarkably epread out, gb as to
form, in conjunction with their wings, an enormous
extent of surface, waich is .so sensitive, that the
Bats ean direct themselves into all the nooks of
the gloomy labyrinths in which they reside, pro-
bably by feeling the impalses of the external air.
They are ncetuwmal animals, and in onr climate
pass the winter in a state of Jethargy. During
the day they remain suspehsled in their dark re-
treats. They generally have two little ones at a
birth, which they hold to their breast by means.of
their wing-like arms. ‘e '

The Bats are;divided into several families, some of
which live npon froits; such are  «

The Fox-bats ( Péeroprs *) common in the south of India, Japan,
Madagascar, amd Afstraline  They congregate in flocks, and select-
ing n large tred for their reating-place, suspend thegselves by the
claws of their hind limbs from the naked branelies. They thus pass
the greqter portioh of the fay in skeep; but soon after sunset begin
their nocturnal flight i search of food, directing #icir coursa to the
forests, villages, and plantations. where they great damage by
devouring indigeriminately every kind of fruit; their flizht is slow
and steady, pursued in a straight line, and of long continuance.

The Spear-nosed Bats ( Phyllostoma 1) are distinguished by having
a ‘membrne, like an up-furned leaf, crossing the end of their
noses. Their tongue “ts “capable of great elongation, and ter-
minated by little elevations, which seem to be &0 arranged as to form
nn organ of siction.  All this tiibe is American, They run on the
earth with creater facility thin anyother Bats, and are accustomed
to sucik the blood of animals, To this tribe belonzs .

The Vampire ( Phyllostoma spectrum), which has been acensed of
destroying even men. It is said generally to nlight neargthe feetf,
and fanning the victim with its enormous wings, to bite a piece out of
the %ip of the aregt toe, so yery small, that the head of a pin could
scarcely be reived into’ the wound, yet through this orifice it
contrives o suck blood until gorged. It must not be imagined,
however, thabtife Vampires nre exclusively nourished by the blood
of animals ; they live on insgets, afté the manner of otlier Bats, ns
has been proved by inspectioh of the contents of their stomachs.

The Horse-shoe Bats ( Riiindlophus $) Lave their nose furnished

-
* wrepdi, ploron, @ wing; xous, pons, a foof — wing-footed.
$° dvAAdy, phyllon, a leaf'; ordpa, stomp, a month—leaf-mouthed.
© & M, vhin, the nose’s Adeos, lophios, a s v

g
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with membranes and ecrests of o very complioated deseription, ocea-
sionally presenting altogether somewhat the fizure of a horse-shoe,
They inhabit dark eaverns, where they remgin isolated, gspemded
L

liy their fed), and enveloped in their wings.
- e
» . .

©
|
B e - O
Fio, 479, - HEADS OF RIOXOLOPIUS FERRUN EQUINUM AN MEGADAINMA [Hoys, o
. » >
) The,Comman Bat ( Vespertidio pipestrella) is about the: size of a

monse. Its body is covered with a short dusky fuy, tinged with red 2
the eyes and the ears are small, “This liftle Bit makes itg afpear-
- L
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ance in the twilight of fine summer evenings, frequentifly the sides
of woods, glades, and shady walks; or skimming over ﬁlp surfuce
of ‘quies waters, whera moths, gnats, and other noctrnal insects
are most abundant: but in stormy weather; it remains shut up in
the chinks and fissures of old ruing, or concealed in hollow trees.

+
ol

. -
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Orper IX.—Mamaazza witd Four Hawps.
» % (QUADRUMANAZ* © ¢

There yot remains a spacivys région to be tenanted
with fit inhabitants. '_l‘ll.le vast forests in many parts
of the world constitufe by no means an unimportant
territory. Umbrageous solitudes, through which the
foot of man has never found a path, covering whole
countries with “unbroken.shade, where endless sum-
mer reigns, and fruite, and flowers, and foliage, in
perpetual suceéssion,* furnish inexhaustible supplies
of nourishmént. In these ‘dense woods, where giant
trees are interlaced with creeping plants, innumera-
ble' Monkeys find their hofne, al-:ﬁ spring from stem
to stem, and bough to bough, with wonderful alacrity,
making the woods alive wiﬁx merry gambolings. The
areat feature: whereby the Quadrumana are distin-
guishable, is that all their-four feet.are generally pro-
vided with thumbs, which ave free and opposable to the
other fingers. Althougly a few of them have a con-
siderable resemblance to the human form, they pro-
grestively recede from it until the lower tribes walk
exclusively on four legs, like ordinary quadrupeds.
Nevertheless, the freedom of their arms, and the
structure gf #heir hands] allow many of them to
imitate the gestures and actions of mankind with
ludicrous ness. The entire order is formed for
living in the trees ¢pf trdpical forests where the
prehensile character of their feet renders them per-
fectly at home. Here they run, jump. and drop

from <bough to bough, or spring from tree to tree,

. ¢ & Quatuor, fours manus, a hcnd—four-}mmi;d.'

>
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with wenderful agility, but poorly represented by
any feats of a similar kind performed in a state of
captivitys Anoth®r peculiarity i the cqnséruction
of their hind feet, yhile it incapacitates them for walk-
ing in an erect position, admirablysassists them in
climbing. Their hihder handg, or feet, ate incapable
of being bronght flat'to the ground, as in man; but

when endeavourimg to.st:.ma't}ie wles nearly face

. - »
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each other, and the body rests on the outer edge of
the foot; their legs, too, are very short, bent, and
directed inwards, so that they may be termed bow-
legged.. Their arms, morcover, gre of ipordiuatc
length, and the fingers very long in proportion to the
thnmbs, so thut their, ?rehensile paws, when com-
pared with the humaa band, are -extremely clumsy
and inefficient. It is sufficient, indeed, to contrast
the skeleton of man witl that of ‘one of the most
man-like apes, to perceive the dissimilarify of their
stracture. £

In their geographical distribution, the Quadrumana
must be regarded as a tropical group. They are
found in‘the forests and rocky: deserts of Southern
Asin, - South Africa, and of Sonth Arberica, where
they live in troops, and feed prineipally on fruits,
often descending to plunder the gardens and fields.
In Africa their range extends as far south as the
Cape of Good Hope; & species of baboon-like mon-
key lives on'the rock of Gibraltar, this is their
most northern locality.

in‘ermediate in structure between the Bats and
the lowest forms of Monkeys is a very remarkable
tribe of animals, generally known by the name of

The Flying Cats (Galeopithecns *)." These differ from the Dats
in many important particulars; the fingers of their hands arc not
more elongated thun those of their feet, so that the fold of skin
which oceupies the interval between the fore and hind Jegs ean do
little else than dct #s a parachute, enabling these creatures to take
long sweeping leaps from tree'to frecy These animals nre found in
the Indinn Archipelsgn. Hhey inhabit lofty trees in dark woods,
to which they cling with alt four limbs, and climb easily by means
of their clavs, During the day time they suspend thewselyes like
Dats from the branches, with the head downwards, but at night
they rouse themgelves, and make do active search for food, which
consists of fruits} insects, eggs, binls, &e. They are yery inoffensive,
and generally produce two young ones af a hirth.

‘T Fox-headel Monkeys ( Lenur . The animals belonging fo this
fagnily have thimbs, both upon the fote and hind linbs, which are
well developed, and opposable to the other fingers; but they differ
from tle monkeys in the disposition and character of their teeth,
which an: more or less smdr!e(‘ with sharp points, indieative of their
appetite for jnseets.  Their muzzlé is leng wened, and pointed, their

* yardn, galee, a weasel ; wibnros, pithecos, an ape.
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nostrils arg terminal, their foct thick and soft; and they are farfhér
distinguisifable, by having the nail of the forefinger of their posterior
N hands raised and. hnrpg)ointod. while the nails of the other 1u*nds
") are flat. They are all very active, and havesheen named Wox Mon-
| keys, og account of the shape of their heads. The Lemurs, pro-
. . .

4 Fuo. AEZ—ME-YEDT‘T:D l.l'.’)nm.

s 1led, exclusively inhabit the island of Madagascar, where
{ﬁgly)‘ :;_.,;uu: t:;kc the place of the real monkeys. <They live upon
fruits and small animals, and sewme of >them are t@‘“"‘l to hunt like

do%}e Sloth Monkeys (Stenops® tantigradus 1) have acquired

{heir name from the ¢ treme slowness of {heir movements,  They

..o are noctumal in their abits, living upon insects and small birds,

2 which they approach stealthily 2 the d rk. Tl_xc_\' inhabit the East

Int}‘lﬁ:' Marmozets ( Hapale 3) constitute a lit,t'le gmfp pecyliar to

the New World. They are small, ngreeable-looking animals, with o
enLd head, flat face, lateral nsstrils, and o bushy ta¥, which is' not =

rmthcnsile. ' "On their anterior extremities thieir thumbs are scarcfly

g;;posnble tn their other fingers, and all their fingers except the

s

p
& * T “75‘,6”‘3‘0;03, narrow; Sy, 0ps, a_faoe-—-nérrmq-ﬁx‘oed,
Tardug, o ; gradior, I wal . —slowg-walkiny. " °

o+ 1 dmahds, hapalos, so/t- #° ¢ A
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tlhaib of the posterior extremities, dre firmed with compressed nails,
pointed like claws. DBy the aid of these nails they climltrees like

squirrels, for the conformation of their hands does not permjt them
to skize old of branches like monkeys..  * . ¢

The monkeys of the American gontinent a® dis-
tingnished by Kaving four more teeth than those of
the Old World, making thirty-si€ in all ; their tail is
long, they have np chieek, pouches, the hinder part
‘of their body is bairy, and unprovided with callosities,
and theif nostrils are sithgted, at’the sides of the
nose, not beneath,it. They inhabit vast forests, and
climb the trees with most gurprising agility. Their
lengthy tail gerves them as aotalaﬁcing pole, where-
with -to keep their® equilibriwp while leaping, and
some poSsess the power of wrapping its extremity
sround objects, and holding them with® so tenacious
a grasp, that the animal ean thus suspend itself from

2 Fig, 43&::&)\\':.13:# MONKET,
the branclies as with a fifth hand. . According to the
difference of+ the conformation of the tail, the
monkeys, of ; America are ({ivided' into two principal
groups. j K
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1. Those that have the tail prehensile, or capable
of being twisted round an object; so as to seize it, as
with a hand, distifguished by the mame .of  Sapajéus,
or Capuchin Monkgys (Cebus). . . ;

2. Those in which the tail is not a® all prehensile,
constituting the family of Sakig (Pitheria].

To the former division belong N,

The Howling Monkeys (Jlf_rﬂ;;lz"sl"}.‘ which, ®rom & pgeuliar can- -

formation of their throats, nwe gifted with voices of tremendous power
and volume. Their howlipg, as travellers tell 1 may be heard for balf
a league arounfl. It is more especially it sunrise or sunsef, or or> the
approach of a storm, ghat theyemake the forest re-eelio with their
frightful cries, and somefimeg,*%s it would secm, they have récourse
to this howling to dtive away their enemidd, These monkeys are
very common in the great forests of Brazil.

-——

FIG, 484 ~ORANG:OUTANG, MANDE(LL, AND SPIDER NONKEY.
.
# uuinras, Mveetes, a lellowesr, * 26
t &reAds, ateles, fmperfect—in allnsion o their hdving only rudi-
mentary thumbs, - 2 ; YR
. 3 O L
2B 3

The Spider Monkeys (Alelost) hava the thumbs on their rurc-'.
. » K
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Bands either very minute or entirely wanting. Exclusively arborenl
in their halits, the Spider Monkeys move on the gronnd with a
vacillating cait, dragzing theniselves along by means of their long
fore-arm®, which they se like crutches, the fist being gialf closed ;
or they walk in @ crawling_position, sustaining themselves gn their
“hind fect only, mqumlnnce( by their long #rs, and tail extended
ready to geize, any object which moey help, {)mgmsiun. But among

‘ 4

-
»
-

the branches of tfle trees theit agility is almost equal to that of a
bird : the sensitive fip of the long tuil Mys hLold of u bough with the
fucility and security of a-fifth 1€, while}its grasp is sufficiently
powertul to sustain e weigitt of tlie body ag it swings.

The monkeys of the castérn hemisphere differ ‘
from the American monkeys in' their teeth, which
are only thirty-two in nufaber. élheir nostrils are
placed close together, separafed ‘only by a parrow
. partitior, and in many species the tail is entirely * » <
wanting. They may ‘be Ji\'ided sn aecordance with .]
the following T able :— Feid '
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The Baboons (Cyuocephalus *) are the most brytal and
ferocions of the entiresrace, alike formidable for their size
and“strength ; their dimbs ave short, afid their ugual mode
of progression is on all fours. Inleapin they displag con-

siderablé agility, gnd frequent the wodded mountains end*

* wildest rocks. They feed on fruit and vegetables, and do

much damage by pill bfhg fields and gardens. The
Baboons nearly all inhalkt Adrica. To these belong
. . ‘e -

The ManGrills ( Figf 484). These are améngst the most extra-

ordinary and hideous ereatures imagiablt; their colour is a brown

’ -gmy inelining to ctive,dbeir ehin is furnishesl with a lemon-coloured

. their clieeks are of u brilliant blue, and their nose red,
capecially near the top, where it is “hright scrlet, while the hinder
part of the body is of aeleep violet tint® These, creatures attain to
& very large, size, and arc justly feared & the negroes of the Guines
coast, where they are comuon. iy

The Guenotis or Long-tailed Mdnkéy'ﬁ (Cercq:ilhecus‘[‘)
possess both callogities and cheek-pouches. The species
are very numerouns, and very various in. their size and

.
2
v
¥, 455.—5.\.51.\1'. 4
Jo; -}:‘ct::;;.d fwn‘s‘ kuon, kuncs, a dog; weders;, cephilie, the hewd—
T néonos, c?mof.' a tail ; widnwos, pithesos, @ monkey,
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colour ; they are distributed all over the African con-
tinent, live in large troops, and eommit serious depreda-
tions in epltivated filaces ; many of them are casil~ taned -
they gre of moderate size, and in leaping rrom tree to
tree display wondefful nctivity. “We gire, as an exampls,
s figure of the Longmosed Monkey, or Kakau, so called
from its ery. -~ ‘o

: y R i

The Magots | Tunwsh lmrnL',l'.l!ﬂ-'mil:iﬁi’ueod to o mere rodiment.
The common species, Tnuus sleanus, eovired cntizely with o
brownish grey hair, althotigh a native of Barbavy, is met with on
the suthern gonst of Bpain, and haednkencomplote possession of
the most inaceessible part of the rock of Gibmltur. Tt is the only
anngal of the order Q.!m:lrur;}ufi'a that inhabits Barope, T s casily
teught, when young, o porform various fricks, afid is frequently
exhibited in our streets.  ga

The Gibbons_(Hylohates *) have callosities npon the
hinder parts oivtheif bodies, but have neither a tail nor
cheek-ponches. They are found in the remotest parts of
the continent of Indis, and the adjacent islands, where
they inhabit dense and impenetrable forests, :

The Siamang {Simia + syndactylo $)differs from the otlier Gibbong
in baving the sceqnd and thind tops of the hinder limb partislly
joined together by o narmow fold of skin,  These Apes live together
in numerons bands.  During the day they remiflin silent, eonedaled
nmong the folinge of the trees, bul in the eagdy morning awd evening,
they mnlee the woods to resound with their discordant and frizhtfal
oriee.  They seem to live under the guidamee of active and vigilant
chiefs, All take alorm st the slishtest eound thet they do pot
understand, and eseape into the recesses of the forest, .

* The Gorilla | Troglodites § gorilla) inbabits, g0 M as i ab present
known, & districe extending to about o hondred miles north, and
the same distance south, of the equatnr, and mnging, perhaps, to
three lndred miles from the westorn coast of Africi,  Of specimens
shot by M. Du Chaiflw, the largest mille seems to hiave boon at Jeast
six feoh two inches in lieight so thaty, minling allowanes for the
shartuess of the lower Hmls, the dimensions of & filll-grown male
may be said to equal those of o man of éight dr nine foet high ; and
%t is only in their length that the lower limbs are disproportionate
to the gigaatic trunk ; in the thickness and solidity of their hones,
and in the strength of thelr muscles, these limbs are ouite in keeping
with the rest of the body,  When i an u]m'%ht sition, the aros of
the Gorilli reach to itz koees; the hind hands sre wide apd of

— — e
= g, uiley @ toood or forest ; Balve baing, do go or trovorse
t mupds, simoes, flat-nosal. | ;

gop, eyn, together awith; Gderedos, dictylosea fluger or foe—

liaping confoifed (oes. i .
& rpayhy, trogle, a Tl ar eare ; B, ilun, fo enfer— e whe hides

if CAPErns. |
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wzing size and power, The great toe or thumb megsures gix
lil:x'cmhzeisn‘:i'n cireumfe?-c?nce The palms and so_les. and the naked pm’t
of the face, are of an intenss bluck colour, as is also the breast, The
other part? are thickly elothed with hair of an iron-greys except the
head op whicl it is reddish brown, and the arms, where it is leg and
nearly black, The fgmale is wholly tinged With red.

-

° * Fig. 486, —CORILLA,
L
e

The general appearance of this formidable Ape in his nativg

woods may be gleaned from M*Du Chailln's very graphic descrip-
tion ;—* Suddenl_l_!.n%we were, yet erfeping along in a silence which
made a heavyebieath seem foud and distinet. the woods were at
once filled with a tremendous barking roar. Then the underbrush
swayed rapidly jnst ahead, and presently stood before us an im-
mense Gorilla. - “He had gone. througli the jungle on his all-fours,
but when he saw our party he Srected himzc{f. and looked us boldly
in the face, AR o 0

“He stood about a dozen yards from us, and was g sight T think
1 shall neyer forget. Nearly six fliot highhe provéll four inches
ghorter), with immense body, huge chest, and greal musenlar arms,

with fiereely. glaring, large, deep-gre dyes, ond a hellish, expression >

o
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of fuce, which seemed to mbc some night-mare vigion ; thus stond
before us the king of the African forest. He was not afraid of us;
he stopd there and beat his breast with his large fists till it re-
gonuded like an immefise bass-drum, whichds their mode .of bidding
defiange, meantime aiving vent to roar after roar.” /

The Ourang Outang (Troglodyles Sdtyrus). This ereature inhabits
the interior of Borneo, and other lurge islands“f the Indian Ocean,
and when young, is safll to resemblg man nwre than any other
animal. The body is covered with coarse reddish hair, the face is

. o

o " .

o

Fi6, 487, ~DBORNEAN ORANG.

amooth and of & bluish tint, and the thumbe of the Linder hanls
very short in comparison with the fingers. He is i vid sometiines to
attain the height of seven feet, und possasses gmnt strength and
agility, He dwells in the wildest forests, an Labitually keeps
himself upon trecs, which ke elimbs with the greatest rapidity, and
g)rings from anch to branch vith as much facility as the smaller
monkeys, On the gm’und, on the contmry, the Owang (_)umngs
walk with difficulty, and are- frequently obliged to place theis bands
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uphn the carth,” using their long arms fo miso themselves up, and
swing themselves forward, very much s a man would use'n pair of
crun;ixes. When young they show o great deal of intelligence,
attach thegselves to those wio bave the cave f them, and learm to
imitate many of oug actions. : 5

The MW( glodytds niger) is anotlfer of these approxima-
tions to the human fofm. Tn height it equuls or even surpasses that
of man, Its body isoovered wish black or Sark-brown hair, scantily
distributed in front. Tt i3 o pative of Guines aud Congo, in Africa,
and constryets a dwellin of leaves and foling% It oceasionally arms
itself with sticks andostones, with which it drives away clephants,

G ] H

f € °

Fia, :88.—4:"1!1’“1!!.

and cotiibais the attacks,of its encmics. When domesticated it
becomes sufficiently docile to sit at a table, aud take its fool, us
though in ridiculous burlesqpe of human manuers.

o -

o

.
o o
OrpER—MAN  (Bnrangs).

o

Foremogt of, the m#mmiferous division of the
animal creation standy May, constituting an order
apart in the class to which he is zoological ly related.

The highest of the* quadramana, as we have
already seen, are constrnctéd to reside amid the
trees of the' forests, but are ill adapted for treading
on the ground, or for sustaining themselves in an
upright posivion. The fobt of Man, on the contrary,
(a very different instrument from the hinder hand of
the most man-ike ape) is as adwirably contrived for

maintaiizg him in an erect posture as the pre--

hensiie limbs of the monkey are for its life among

'
)
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the bramches. The sole of the human foot is broadly
expanded, to.support the leg, pliced vertically above
it ; the heel is cushioned beneatht so as to bear the
whol® weight of sthe body, without inconvenience.
"The toes are short, possessing little? flexibility, and
the great toe, the representative of *the thumb, is
placed upon the same plane as ‘the rest. A foot thus
constricted, althofigh well suited for progression, is
quite unserviceable &s an’‘instrument of prehension,
and, seeing that the hands of Man are equally un-
adapted for walking, it follows that he is the only
anithal in creation that can with propriety be called
two-handed. and. two=footed, bi-manous and bi-ped
Man therefore stands upon his. feet only,

“PErect and tall,” P

his hands and arms being deft free for other purposes.
The hands of Man, moreover, wlich derive so many
advantages from their compléte freedom, are equally
remarkable for the perfestion. of their structure.
The thumb, proportionntely longer, than in any
quadrumanous animal, cbnfers far greater facility in
handling small objects. The nails are so mranged
as to support the Iggans of touch without in any way.
interfering with tife delicacy of their perceptions, and
thus the human hand becomes at once an instrument
of sense, and a machine of matchless capabilities.

A special® attribute conferred upon Man alone of
all the mammiferous races, is his power of articu-
lating sonnds, and thus compmunicating with his
fellows by a mode of all others the most convenient,
and if we add to this the facllity he has aequired of
recording by written characters the results ot his

experience, We Perceive at once the superiority of

his condition. _ ; ;
Thus placed above the biuie croation, Man forms
the culminating oint of the great scheme qf nature
here below, while his intellect}lal superiority, and,
much more, his immortal destiny, ally hiia closely

with higher and unseen existences.
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Our task is ended ; and yet before bidding adien to

the reader, who had accompanied us through this

long jollrney, let fis pause to cast one parting look
upon tke wontlrous spectacle presented to our con-
templation. ., Elrth and air and water filled with
life, in infinite Abundande, life jp innumerable forms,
equally beautiful, and yet so diverse. In réviewing
the multitudinous races com'posing the animal king-

dom, it has of course béen recessary to describe .

consecutively thee different classes and»orders in
which they are grouped by naturalists, as though
they formed*but qpe extend&d line, and thus in a
somewhaf; arbitrary manyer toeassign to each a place
in the lengthy procession. To snppoge that such
is their natural arrangement would, however, be to
fall into a very serious error. Although widely
separated in our pages, the Tiger-beetle and the
Tiger are, in their Pespective spheres of action, pretty
amuch of equal rank, gnd we are inclined to think
that in its own element the Cuttle-fish holds as high
a place among .the Mpllusca as the Lion does among

uadéupeds. . The.* vast ¢hain of bejng,” there-
ore, composed of numerous successive links, exists
only in the, imagination of the pget, and the young
naturalist would be grievously misled by the adoption
of such an idea. ']5)9,‘ animal creation may be more
properly compared to some vast city, from the gate
of which several main thoroughfares diverge, each
leading to a different ‘quarter of the town, but all
dividing into labyriiths of streets, inhdbited by
artizans ef various occupations, busily labouring for
the general welfare. 1t is only by such a view as
this, that w2 ean at-all understand the intricate
dependencies whereby so many creatures are com-
bined in ong Vast system, carrying out harmoniously
the laws imposed upoh them by their GreaT
CREATOR. s
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