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5 CHAPTER VI.
O v, > R
OF THE CLASS OF FISHES,

L

515. Tir fourth and last closs of the Vertebrated sub-king-
dom, cémprises the animals known as Frsmgs, These are destined
to live aitogether in the wadter ; and this circums‘ance has im-
pressed a peculiar “character on their entire orginizatioe: but
the most important differences which they present, wheh we
compare them’with the other Vertebrata, consist in the vonfor-
mmtion of their apparatus for respiration and citculation, They
have no lungs at any period of their lives ; and they breathe by
gills only. Their heart contains but two cavities ; and veceives
only venous blood. This liquid, after having been brought into
contact with oxygen, passes into a dorsal vessel, wlere no new
force accelerates its course through the different parts of the
body. Their circulation dannot, therefore, be as active as among
the higher animais$ and their blood is cold like that of Reptiles.
Their skin is covered only with scales, which, in Som_o:ina‘tances,
are scarcely discoverable, so that the skin appears quite bazo ;
they have no mammary glands like the Mammalia, and they
are ‘reproduced hy mbans of eggs ; lastly, their members have
the form of fins. o lbafl g

516. The exfernal form of Fishes varies; but their body is
generally bnvt little div'rdcd. *Their head, :vl;jch is as broad as
the trunk, 15 not separated from®it.by any narrowing like the
neckof the higher Vertelrata ; 8nd their tail, by its size at its
origin, is not distinguished from, the rast of the body. Some of
these animals are quite destitdto of fins ; but in general “ve find
a considerable number of these organas, plazed,—some on the
central line of #he back or the abdomen, atad consequently single,
—others on the sides, and arranged in pairs (Fig. 245) These
last represent the four limbs, of the other Vertebrated aaimals.

VoL, 1. -
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2 EXTERNAL ORGANS OF FISHES.

The anterior members, which correspord with the arms of Man
and the wings of Birds, are fixed on each side of the trunk,
immediately behind the
head, and are called pec-
toral fins. The abdo-
minal members are less
separated from ach
other, and are generally
found on the lower side
of the body ; they may
be Bitunwd IERROR less Fio, 205,—n‘:A-mln Musrer, showin|

forwarls or backwards, fins; p, pectoral fin v, veditral ano m,‘ﬁ?:lm:n?:
from the under part of ::,‘,f:;‘,":,‘:'d""‘“’ Aol s, NORL s SRS 08
the throat to the com-

mencement of the tail; these are called ventral fins. The singie
fine occupy, as we have already said, the central line of the
body ; znd are divided into dorsal fins, anal fns, and caudal fins,
according as they are placed along the back, under the tail, or
at its extremity. They have all very nearly the same structure,
and consist almost always of a fold of skin, supported by bony
or cartilaginous rays; very nearly in the same manner as the
wings of bats and dragons are sustained by thé fingers or by the
ribs, of the animals.

517. On the external surface of the body, large openings are
_seen on cash side 3 which are placed immediately behind the
head, and which serve as an sutlet for the water that has passed
through the gills. Ir generdi thare is only one on each side »
and its anterior edge is rioveable, and resembles a flap oz"'
valve. There exists omeach side, along the whole length of the
body, 2 series of pores, which is ‘2rmed the lateral line ; these
are the openings of glands imbedded ia the skin, by which the
thick mucus is secreted, that covers the skin of Fishes, and gives

" 4o it ity peculiar slipperiness.

518. The skin is so.netimes almost entirely bare, but it is
gencrally covered witls scul.es. Occasionally these scales haye
the apprarance of coarse grains, at other times they exist as large

tubercles or plates of a considerable thicknuss; but in gener)

"

at
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{ ' SKBIETON OF FISHES. 3

theyfpresent the aspect ef very thin laminm or plates, arranged in
the mannercof tiles upon a roof, and held together in thé folds
‘of the skin. We may compare them to our nails; but they
eoiitain a muth larger quantity of calcareous salts. The colours
‘with which thete nni!ﬂnl.-}( are adorned, astonish us by their
variety and splendour. Soffietimes they can only be compared
to the most brillialt gold and silver ; sometimes these present
tints of the richést green, blue, red, or the decpest black. The
silvery matter, which fréqn .n,f.'ly. gives to them so beautiful a.
metalfic splendour, is secreted by the skin, and s composed of a
number of small polishéd laminz. I - g

519. The Skeletone of Fishes is usually bonr; but zmongst
several of these animals, such as the Rag and the Shark, it re-
mains permariently in a fibro-cartilaginous or cartilaginous state;
and there are even some in which this frame-wWork possesses still
less solidity, and remains pee:fectlz mgmbranous : certain Lam-
preys age in this ccondition; and in this manner they form a
transition between the Vertebrated and Invertebrated animals,—
The bones never have any medullary canal ; and the cartilage
which constitutes their foundation is not the same as that of the-
Mammalia and Birds; for, when boiled in water, it does not
give out any geldtine,

520. The skeleton s composed of the head, te which is

o

.
T10. U6—Skxiwron or Tig Penc,
-

 doined a highly-developed appn;a:‘.us which i§ subservient to &
> = » o




4 BONES OF THE HEAD QF FISHES. ;

respiration ; of the trunk ; and of the members.—The strusture
of the licad is very complicated. At first is scen o centzal or
median portion, composed of a great number cof bopes unitede
together by sutures, and forming a kind of immfoveable kéel;
with which are connected ‘the bones of the jawy the chocks, &o.
This median portion, of which the ‘general form is very nearly
that of a pyramid with three sidds, lating’its summit directed
forwards, has at its back part the cavity of’the cranium ; in
which is placed the apparatus for hearing, as well a$ the brain.
Its middle side 1s hollowed ont to forumathc orbital cavitidk, or ;
aud in front are seep the apertures beldnging to the ‘ofactory
apparatus, #; and a kind of large knob, formed by the vomer,
and serving to supportethe upper jaw (Fig. 247.) We may dis-
tinguisk the bones corresponding with the 9ccipiml,'the temporal,
the sphenoid, thé parietal, the frontal, the etfmoid, and the
vomer; but most of these are composed of several picces, which
never asquire the union thdt takes place gt an early period
among the Mammalia and Birds.—At the anterior extremity of

o B
o o °( pio ,

Fio. 247~Banes of the head of Pik&; ¢, cranium ; or, orbit ; %, nasal cavitios; im,
sntermaxiliary bone ; w, supérior maxillary Dbahe ; £, lakernl partition, separating gills
s . %8

grow mouth 5 3, fo, op, baties of opercaluzy, oF s;llwm.'
‘ N v

ghis ernial portion of the head i2 placodl the upper-jaw, which is
5(,metimess fixed there in af immoveable manner, but in general
preserves great freadom of motion ; ther® mmay be distinguished
i it 0D each side a® ipw’mnxillary bone, placed nedr the medial
Jines and a maxillary bone, which extends ‘sideways, and which
P mdveable npon the first. LR

521.% A chain of small bony pieces exeends";m each side, from

?

i,
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BONES OF THE HEAD OF FISHES. 5

the anterior angle of the orbital cavity to ite posterior angle, and

thus completes the circle of the orbit. Further inwa‘.-’da‘ is

‘seet.l also an eack side a kind of* vertical partition, (Fig. 247 t,)
avlich is susptnded to the skull, and which separates the orbits

] and theechecks»from, the mouth. It is formed by bones cor-
responding with the palatiii®, pteregoid, and tympanic bones of

o
¢ Phoar s or " v
1

L LY

- b i
o Loa ak h r 15 -
¥ia. 249.—Bones of tho head of the Perch, after the removal of the jaws, lateral par-
tition, and operculum, on one side, to show the interior of the mouth, and the ayoid

4 apppratas; ¢, cranfum ; or, orbit; v, vomer-(armed witl’ teeth) ; fm, superior maxil.
lary; dp, teeth Implanted dn the palatine areh ; mi, lower jaw; I, lingual bone; o,

I1ateral branches of tho hyold apparatus; & process for the attachment of these to the
Interal partition ; », v, branchio-stegal 1ays* @, branchill arches : pk, superior pharyn-

-
v
\ geal bones ; ar, artigular surface by which the *ateral partition is attached ; o to A, bony
A framework supporting the pectoral fin, p ; 0 and o', scapua divided into two pieces; A,
> o Bumerus ; ab,bone of the fore-arm ; ca, bone of the carpus ; Jo, coracoid bone. .
> . - -

the ‘higher Vertebrata. “At its under part it gives attachment to
the lower jaw; and behind it is pro’onged in such a manner, as
to form a kind of mayaable flap, which protects the rerpiratory
apparatus, and is termed the operculum or gill-cover. The
lower-jaw is Jormad’ of three pieces on'‘each side. Within the
lateral partitions just' described, and lying at the bottom cf the
mouth, is found “a framev-ork of very compiicated structure,



6 BONES OF THE HEAD OF FISHES. ) j

which serves for the support and protection of the gills, and
which appears to resemble the hyoid bone of higher animals
enormously developed (Fig. 246.) The bone of.the tongue, 4, is
continued backwards by a series of pieces on the“central linv :
and is articulated on each side with a-lateral branch.of great
length and" thickness, which, by itsr opposite extremity, is sus
pended (as it were).to the internal face uf tlie before-mentioned
partition. These lateral branches, formebeof seVeral bones, carry
at their lower border a series of flattened rays, », », curved
backwards, which unite with the ‘opercular bones to complete
the walls of the branchial cavities, and which are knowst under
the name of bmanchio-stsgal rays. Behind these brdnches we
meets -with four pairs of bony arches, a, passing off from the
central portion of the hyoid apparatus. These are'first directed
backwards ; then they curve upwards and inwards ; and at last
they are fixed to the base of the cranium by a series of small
connecting bones, ph, termed the superior pharyngeal. These
arches support the gills, and are thence called branchial arches.
Lastly, behind the last pair of these, at the entrance of the
cesophagus, are seen two inferior pharyngeal bones; which are

_ usually o placed, as to apply themselves against the superior
pharyngeals just mentioned. ® ¥

522. Sush is generally the complicatdd strneture of the bony °

head of Fishes. Some anomalies, however, "are occasionally
observed ; thus amorgst the Syvord-fishes and some other, allied
: . species of Tunny, thie upper jiw

is prolonged, so as to constitute

a kind of beak, like a spit or the °

blade of a sword; which serves

. -~

i, 940, —5worD. pisst, these fish &s a.powerful weapon'*

o : tw attack: the largest marine fini-
mals.  Weshall not dwell here on the comparison of the different
jeces of which the head of Fishesis composed, with the bones
of the head of the Mammslia; as there still exists much uncer-
¢ainty on this point: - Voits
523. The veitebral column, which immediately follows the
head, only preseats two distinct portions, the ope dorsal, the
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other caudnl (Fig. 246); for hero there is neither neck nor
sacrum. The body of the vertebra has a peculiar form, nbomg
diollowed before,and behind info a conical cavity ; thcsc two
¢avities somedimes unite in such a manner, as to form a con-
tinuous passage pand the double conicil cavity, which is formed
when two vertebra are plated together, is filled with a soft sub-
stance. The ring destinedl for the passage of the spinal marrow
is surmounted by*a spifious process; and on each side there is
generally dben a transverst progess more or less distinet, which,

beneath the abdominal cm’lty’, ekténds outw ards, and is usually'

united ewith the cormepondmg rib; but which, in the eaundal
portion of the cokamn, is directed dowﬁwards, .'.md often forms
with that of the opposite side a ring, from the' lower part of
which arises & long nnd spinous process, similar to that which is
situated on the ‘dorsal side of the vertebra.—TFhe ribs are some*
times entirely absent; at other times they surround the abdo-
men, and amongst,a small number ‘of Kishes they are joined to'a
series of single bones, which ought to be considered a sternum.
They often bear one or two pointed projections, which are
directed outwards, and penetrate into the muscles, There are
also, sometimes, similar Processes, which spring from the bodies
of the vertebra®; and it is thus that, in some tribes, such as

* amongst the Herrings,“the small bones of Fishes bogonfe very

numerons. Lasfly, we find on the central line of the body a
number 6f bones, termed interspinous (Eig. 250), which are
ustally applied against the extremities of the spinous processes

¥ » ® " ofthe vertebrae, and which

«  articulate at theu- opposite
ends with the rays of

® . the modian fins, Thgso
mysarcmmchmes ointed
« bones, which arethen term-
ed spinest but they ard
«somchmcs ossified only at

Fio. 230, —Domul Fin, sugported’ on'spiny rays, tk )
7, v, and theso m.tmg o intcrspmom bones, i. i, reir bascs, the remmnd

bemg formed of a Jseries
of little Larhlaglmus pieces, Jomted together ; and often bmnch-

L=

-
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8 BONES OF THE EXTREMITIES OF FISHES.

ing at their summit ; these are termed grticulated or soft rays;
thie caudal fin is entirely formed of them (Fig. 246) ; and some- »
times there are no others. 0 < S »

524. The lateral fins, which represent the merabers, are ters
ininated by rays similar to those of thecyerticab fins, and. andlo-
gous to the fingers. In the pectors! fin are seen, at the base of ('{"w
these appendages, a, transverse series of fous or five small bones 1
(c a, Fig. 248), which are analogous to those 6f the carpus ; and !
these, in their turns, are fixed to two flat bones, a b, which seem
to be the radingand ulna widéned. This apparatus is sufported
by a kind of pony girdle situated immediately behind ‘the ears,
on whigh the operculum or gill-cover is fixed ; and it ‘consists of
thres bones, extendingifrom the cranium to the hyoid apparatus, ;
and prelonged backwards into a pointed process. “The principal ‘
piece which enters into its composition, is that which bears the
fore-arm, and which may consequently be regarded as the hume-
yus, A ; jit is united below with that of the, opposite gide and
with the central prolongation of the hyoid apparatus; and it is
connected with the cranium by two bones (o, 0), which are
_regarded by Cuvier as analogous to the scapula ; and lastly, the
pointed process which is prolonged over the sides of the body,
is ordinarily formed of two pieccs, and may be compared to the
coracoid hone, co.—The posterior memoer i less complicated ; -
the rays of the ventral fin arc only supported ‘on a single bone,
usually of triangular form, which is frequently attaclied to. the
central portion of the osseous,girdle of the snterjor membt.xr, dnd
which, in other instances, is merely suspended by the muscles,
having no bony connexion with the skeleton of the trunk.

525. In Cartilaginous fishes, such as the Rays and the Sharks
(of which the Dog-fish is a,comman spedies), the airangement*
of the skeleton differs from that which we have already deseribed
and exhibits a great resemblance to that of the still.cartilaginou_;
.gkeleton of the Tadpole. The kull is not divided by sutures
and is only composed of o single piece ; this, howeser, is formmi
in other respects very rearly like the skull of ordinary Fishes,
The jupper jaw is formed by pieces :malqgoxig to the palatine
pones and the vomer ; the maxillary and the intermaflﬂary do
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not exist, and are only, found in a rud{mentn.ry state, hidden
under the skin. The lower jaw has in like manner only ofne
Piece on e'wh side, and the opercular nppnmtus is generally
altdgether watiting. The vertebral column is sometimes chiefly
formcd. ofa single tubg,picrced on cach side for the passage of
the nerves, but not divided <into distinct vertebrze. The bodies
of the vertebrm arealso'ffequéntly pierced through, so that the
gelatinous substafice wifich fills up the intervals of these bones
forms a coﬂ'tmucd line through the whole column. The arrange-
ment 8f the bones of the s'houl'\der, of the pelvis; and of the fing,
varies. = Lastly, the hymdmn apparatus which supports the gll]s
is usually’ formed veny nearly in the same manner as amongst
ordinary fish ; but in the lowest groups of.this claks ( amongst the
Lampreys forexample) the branchial arches are absent. ,

526. The gheater number of Fishes swim with great agnht.y s
we are told that the Salmon, for exumplo, advances aometlmes
with a zapidity of. twenty-six feef in a second, and t(a.vols n
one hour the space of from twenty to twenty-five miles. In
general, it is through lateral strokes on the water, by the alter-
nate bendings of the tail and the body, that they can move in
this manner ; and the mfscles which are destined to bend the
vertebral columfh laterally, are so developed, that they usually
constitute the greatest ﬁart of the mass of the body, The fins
on the central lifie, that is to say, the caudal, the dorsal, and
the anal) serve to increase the extent of this kind of oar: but
the lateral fins—the* pectoral and the ventral—act but little in
progression, or forward movement  and their principal use is .
generally to influence the direction of tho course, and especially
to support the animal<n eqilibrinm. °

527. A peculiarity in the o'gamsatlon of Fishes, wlnch is .
a. gieat assistance to them in“swimming, is the exxstence of a
kind of bag filled with air, and consfructed in such a manner as
to be capable of bemg comipressed at will. “This s;mmmm.tf
bladder is situated in the abdomon, and under the dorsal spine;
and it usually comihunicates with the ‘assophagus, or with the
stomach, by a canal, through which thé air contained in its interior
can escape; but ¢his fluid does not appear to penefrate into it by
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10 LOCOMOTION OF FISHES, i
this passage, for it ratlier seems to be the product of a secretion,
having its seat in a glandular portion of the walls of, the reservoir
itself; and sometimes this is cempletely closed, By the movee
ments of the ribs, this elastic vessel is more or le2s®compressed,;
and, according to the spate that it occupies, it gives to, the hody
of the fish a specific gravity, equal,eéuperior, or inferior, to that |
of the water ; and thus enables it to' remafn in equilibrium, fo “{
descend, or to rise, in this liquid. It h& beea remarked that it
is often absent, and that it is generally very small, in%the species
destined to swim at the bottontof tile water, or even to bury them-
s¢lves in the mud, such as the Rays, Soles, Turbots, andsEels.
“528.  Amongst a small number of Fishesy the pectoral fins
have an extreme ot
development, and
thus permit thes
animal to support
itself for some
minutes in the
air after it has
leaped out of the
water. The Dac-
.tyloptems affords an example of this construction. There are
some, Whigh, by crawling, or by repedted leaps, can advance
upon the ground.  Some have been mentioned” which can climb
trees ; but these examples are very rare. i
529. In treating of the organs for moverment,amongst Fislics,
we mus? not omit to mentiona very singular apparatus, which
ig scen In some of these animals, and which enables them to
adherd” with great”firmness to foreign bodies.
This is a flatteaed disc, which covers the upper* -!,
part of the head; and awhich is composed “of a
certain number of aufi]agoinons and moveable
plates, directed obliquely backwards (Fig. 252).
The Fish of the genus Eckineis ave the only
1y 232Svewwe- Species Which present this niode ofsorganisation ;
p15C OF THE ""'"“f' and one of them, which Yves in the Mediter-
and in the AtJantic, and whieh has been for a long time

Fio. %l.—DAmvmrrn:un, oxE oF ThE Fivivo Frsu.

ranc:m



* size of the body ; and tife brain
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NERVOUS SYSTEM OF FISHES. 11

celebrated under the namg of Remora, or Sucking-Fish, (Fig. 253)
has been thg subject of many amusing and absurd fables.
“ It has been pretended that
this small fish supports
itself by a kind of suction’
through the disc just de-
DL T S scribed 3, and the power of
P o0 stopping a large vessel in
rapid progfess has been dttributed to it. "A species allied to
the préceding is very cofambn®in the waters of the Isle of
France » and it appearse that, upon the coasts of Caffraria, it is
employed “in fishing, hy allowing it to " pursue .iﬁsh, and then
drawing it back, by means of a line attached to its tail, as coon
as it has fasteued itself upon its prey. o
530. The life of a Fish is passed almost entirely in seeking
its subsistence, and in flying from its enemies, Its external
senses only appear fo give it a few“obtuse impressions ;. and'ité
faculties are more or less limited. 1t shows no industry, nor '
any remarkable instinct ; its brain is very slightly developed,
and its organs of sense are very
imperfect, The cavity ¢f the
skull is small compared to the

does not nearly oécupy it. Be-
tween its Sides and the brain is
found a spoigy and fatty mass
of a considerable size, particp-
larly in £dult individuals. The
lobes which compose the brdin
"are placed fna row, ofie behind
the other; in front we See the
sfativo gaogli b ey sepne 4 Bture o e
rated from the rest by espedun- , 2 3
cle or foot-stalk ; next the cerebral hemispheres, o4 ; then the
optic lobes, 073 which are often larger thin the preceding ; then

e

the cerebellum, ce ; atd, behind all these parts, the lobds belong-

.

ing to the medulld oblongata, sp. ! . .
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531. The nature of the integumgnts of Fish necessarily
renders their sense of feeling very imperfect ; and deprived as
they are of prolonged members,. ind particularly of flexible
fingers adapted to take hold of objects, it is oy by means of
their lips that they can exercise the sense of <ouch. « The -fila~
ments which are often seen around’ the mouth, appear to inform
them of the contact of bodies. ‘I'he sense <of taste must also be
very nearly absent ; for their tongue i¥ scartely moveable, and
is not fleshy ; it receives very few nerves, and_the® food never

~ vemains long in the mouth. “The' apparatus for smelling is of

wuch more ¢pmplicated structure ; but'.is not arrangedr 50 as to
allow _either @%r, or the water serving sfor Trespiration, to pass
threugh it. The nass! fossa only consists of two cavities, closed
at the back ; each generally opens oht‘gm-ds by” two nostrils,
and is furnished by a pituitary membrane folded in a very
remarkable manner. Thg ear is ngarly always placed completely
within the cavity of the skull, upon the sides of the brgin ; and
simply consists of a vestibule surmounted by three gemicircular
canals, at which the sonorous undulations can only arrive after
having put into vibration the common integuments and the'bones
of the cranium, Tn general we see nofning that ean be compared
to t.hel external ear, to the membrana tj'mpani, or to the drum,
Lastly, the eyes are very large and early.immoveables they
have mo true eyelids, nor lachrymal apparatus. The skin is
continued over the eye, and js thin enough to be traversed by

vthe light. The cornea is almost flat ; the pupil very large, and

“ o hutlittle or not at allcontractile;
»  and the crystalline Jen® is gphe-
rical. ‘These organs generally
\' do not wEually present any pe-
4 ' culiarlty as to their position ;
but amongst some fish there is
5 a remazkable anomaly. Thus,
. amongst the Soies, Plaices,
2 L Turbots, and oiher flat-fish,
they aré not placed as usual on both sides.of the head, but
are both situated on the same side; and this kind of mon-

Rl aaiainn . g S -
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strosity coincides with a, defect of symmetry in other parts of
the body. . : >3
¢ 532, Fishes are very voracious; there are only a few which
1i&'e'princip:;.ll'y on vegetable matter ; ai\d gener:tlly theyvswa:llo.w(
without any seleetion allethe small animals whjch come within
‘o their reach. Some
species are destitute
of teeth, but amongst
the greatest part,
they exist in several
rows, agin the mouth
of the Shark, for
example ; and they
are more commonly
' fOlmd’ not only in
the two jaws, but also on the palvate,( implﬂ“t‘?d on the vomer
and palatine bones,—on the tongue,—upon the interior edge of
the  branchial mhea,—-a“d even in the back of the mouth upon
the pharyngeal bones, which surround the entrance of the e=o-
phagus. 'Phey have never any roots, but are fixed to the hones
which support them'; they fall off nevertheless—probably by a
mechanism analdjous to that of the fall of the horns of the stag

Fio. 2 —HeAmoF SUARK:

* —and-are replaced by néw teeth, which arise sometimgs béneath,

sometimes by the side of the bl"l ones. The teeth with which
the jaws are armed, only serve, 1p general,.to hold or to crush
the prey; those situated at the bottom.of the mouth are rarely’
(in existing fishes at leﬂﬂ.t) Aisposed in_such a manner as to
reduce it. Their form varies very souch ; sometimes they are so
fine and closely set, that they present a’clm i‘sppeamnce of velvet ;
*whilst in other instances they constitute strong hooks_, pln&cs
with cutting edges, or rounded tubercles. A
533. There are some Fish which_ are not supported on solid
matter, and which hvea Onl)"by,§llckipg the liqiids whjch they
draw from the bodies of other animsls; the Lampreys are an
example of this. _Their mouth, instesd- of having the ussml
arrangement, presents a very singular “structure, but one which
is in complete accordance with its functions.. The cartilages,
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which amongst the Rays, &c. form the jaws, are here united into
rings, and support a fleshy disec, the surface

of which is furnished with teeth, whilst
its centre is occupied by tlte mouth. “The
tongue also is sapplieds with teeth,- and

piston ; so‘that’ the ¥nimal can make uze
of this apparatudeithér to fix itself upon
e 957w ov ra% - amofer I:gdvy, or to pump up the fluids on
which it is supported. " hal

- 534, Thy mouth is not surrounded by any salivafy gland.
The czsophagug is short; the stomach and tlfe intestines vary in
size-and form.” The liver is generally large, and of a soft tissue ;
the pancreas is nearly always replaced by peculiaf ccecal appen-
dages placed around the pylorus ; the position of the anus varies:
much ; sometimes it is found under the throat, at other times
under the tail. The kidney% are extremely large, and extend
themselves on both sides of the vertebral column, through the
whole length of the abdomen. Their excretory passages end in
a kind of bladder, whose external opening is placed immediately

belind the anus and the orifice of the Feproductive organs. The

digestive process appears to be performed very Yapidly ; and the
chyle is absorbed by numerous lymphdtic vessels, which empty
themselves by several trunks into the venous system near the
heart. 2 : 2 -
* 535. The blood of Fishes, as already mentianed,'is red ; and
the globules have an_elliptical form, and are of considerable
dimensions.  The heart is placed under the throat, in a cavity
divided from the apddmen by a kirfl of diaphragm, and protected
];¥ the pharyngeal bones ahove, by the branchial arches on the '
sides, and in general by the huméral girdle behind. It is éom-
posed of one auricle, which receives the venous blood colleeted
‘into a lgrge sirfus situated in its xleigl;l;ourllood; and of a ven-
tricle placed beneath it, end giving rise at its anterior extremity
to a pulmonary artery, which is swollen ont at ita origin into a
contracti’e bulb. This véssel soon divides.intq lateral branches,
which gre distributed to the gills; and the blood, after having

moves forwards and backwards like a \)r g—,
Jolel
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traversed these organs, ;passes towards the head by.another

vessel, which jn like manner runs alon g the edges of the branchial
o ¢ .

> - llrmchfal'lr!ery %

, Vessels of the Gills
.. o
. L %
( Arterial Bull v
[ .
Ventricli~.. o
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Fiu. 250, —~CIBCULATING AprPasaTus or-Fism,
arches. These canals then send onf somp branches to the
neighbouring parts, dnd are united togetleer again to form a large -
dorsal artery, which.passes backwards, beneath the wertebral
column, and spreads its ramifications to all parts of the body-

-

-



16 RESPIRATORY APPARATUS OF FISHES.

Finally, the venous biood is mot all djrectly returned into the
sinws, which we have before mentioned ; for that of the intes-
tines and of some other parts; before being sent back into the
heart, is distributed by the portal vein through the liver. «We
“see, then, that the blood, in passing through the cirele of the
circulation, entirely traverses thé respiratory apparatus, as

amongst the Mammalia and Birds; ‘but id this course it only *

passes once into the héart, which consequentiy renders its pro-
gress much slower. The heart itself corresponds ints functions
© to the'right half of the same organ‘ambngst the higher Vertebrata.
. 536. The Respiration of Fishes.is ‘effected by metgs of the
dir disgolved'iq the water; and takes place at the surface of a
multitude of projecting and very vascular membranous plates,
fixed op the external edge of the branchial arches, ¢he position of
which has been already pointed out. In géneral there are on either
side four gills, each composed of two rows of lengthened plates.
In'several of the Cartilaginous fishes, there are five, and in the
Lamprey we find seven. Amongst nearly all the Osseous fishes
: these plates are simple, and
fixed at the bottom only; in
a small number, such as the

S 4
Frat 250 —Hrrpocamrvs.

: * the cont.r;xr_v, ramified, and
somewhat resemble bunches of feathers. Lastly, amongst the
greater part of the Cartilagijious fishes, such as te Rays 4nd

* Sharks, they are fixed tothg skin by their external edges, as

well as to the branchial arches by their internal.
537. The water enccessary foy respiration enters into the
' m‘out.hz_ and by a'movement ofedeglutitiony is forced through thi
openings which exist betweon ethe bganchial arches, and thus
arrives at the gills; after bathing the surface of these, it escapes
.ou'twarsis by the opcniné of the gills. We see, in fact, the
animal altcmnwly'gpenilﬂg the‘mouth, and raising ifs operculum.
Among_st those fish whpse gills are free at their eyternal edge, it
is sut}icxcpt to have one of-these openings on each side; but when
the gillg are fixgd, it is necessary for the cxi'i. of the water to

.
‘

ed Sea Horse, they are, on
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have an opening for every one of the spaces between the gills.
Thus, in the Shark we fifid five, and in the Lamprey (Fig. 285)
seven pairs, “We can therefore know the arrangement of the
respiratory apparatus, by the single inspection of its external
ofenings. It is Also observed that amongst some fishes, the:
witer doed not pass directly from the month igto the respiratory
cavity by the openirgs sitnated between the branchial arches,
but arrives there by a _ganal situated beneath the cesophagus,
[ something like the trachea of the higher animals; the Lampreys

show this kind of structure. - %, B &
538. Fish consume pat a small quantity of oxygen ; some,
however, are not satisfied with that which s disfBlved in the
water, and come to the surface from time to time to breathe
J air. There ar¢ even some which make use of it by swallowing it,
. and converting its oxygen into carbonic acid as it passes along
the intestine ; the Loach of our ponds shows us an example
' of this singular phenomenon.® When «fish remain out of the
water, tifey die in “general very quickly from asphyxia; not
: because they want oxygen; but because the branchial plates,
. being no longer supported by the water, fall together, and thus
cannot so edsily be traverged by the blood ; and becausa these
‘ organs, when dried up, become unfitted to perform their func-
: tions, Thus, the fish thgt perish the most rapidly by exposure
| b . to the air have their gill-
% openings very wide, whith
. facilitate the evaporation
at the smrface of the gills ;
whilét those which resist it
® the best, have very small
apertures, " or else possess © _
“some  receptacle, whefe
they can preserve sufficient
a4 = - water to moisten these

P, 0'?3“ o e ﬁ‘(‘ e t ﬁ@h
s l l (l] ren
10, 2960, —REsmRATORY APPARATUS OF ANARAS. n

- » which .compose the family
‘ of the Labyrinthi&;mg Pharyngeans, sre very mmnrl;al?ls. n;
by this respect, and owe their name to the cellulgr reservoirs o

YOL. 1L * (& -
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18 RESPIRATION AND HEAT OF FISHES.

water placed above their gills. These reservoirs, situated under

the_operenlum, and formed by the plates of the pharyngeal

bones, effectually serve to retain a certain quantity of water,

which keeps the gills moist when the animal ig,in the air. and
- enables it to lve therc for some timpe: hence these fish- are

accustomed to leage the rivers and ponds, which are their nsual

abode, and convey themselves, to «considerable distances by
crawling in the grass or on the grourd. TRhose which present
this labyrinthiform. apparatus in its-higlest degreejof complica-
tion,gand which have receizea the: name of Anabas, not only

Fr. 261, ~ANABAS

remain very long out of the water, but can even, we are told,
climb_up trees. The greater part of the fishes of this family
inhabit India, China, and the Moluccas. One species, the

'_.
7 2B
g

Gourami, which originally belonged to China, and which is

much estSemed for its savoury flesh, Tas bean naturalised in the
p+nds of the Tsle of France and of Cayenne.

539.  As alreaGy statedy Fishes produce scarccly any heat ;
that is, their tempmtnre is usually but fittle above that of the
medium they inhakit. " Thp Tunny, Sword-fish, and their
allies, however, constitute un cxcoptmn to this rule; for they
are able to sustain a fixed temperaturc of about 90°; and they

gre distingnished from other Fiches by the grcatcr redness of , A

their, blood, which results from the” lagger proportion of red
corpuscles. Several of ¢his class have the singular power of
developing Electnclty, and of giving=vpry strong shocks to the
animals which tcuch them. The Torpedo, the Silurus gp

Malapterurus, and a species of Giymnotus, are thus constituted ;-

and® it is a remarkable thing that the elcctrical organ presents g
yery different conformation in each. of them.



BLECTRICAL PISHES ;—GYMNOTUS. _ 19

540. It is the Gymngtus, or Electric Eel, which possesses
this curious ppwer in the highest
degree. It inhabits Southern®
America ; and®very much resem-
bles’ ordingry Edls, except that
it has no fins at the end o its
tail, and that its skim is Withont
any visible scales.* This* fish at-
tains about &ix feet in length ; itg
body is*long, and of unifqrn‘n size, "
and its sKin is covered® with a
viseid matter. It “is Very com-
mon in the small streams and
pools, which ate met with here and there in the immense plains
situated between® the Cfordillems, the Orinoco, and the Banda-
Orientalis of Sonth America ; and we find it also in the riveys,
Meta, Appre, and Qinoco.—The eléctric shocks which ik gives
at pleasure, and in any direction that it chooses, are sufficient '
to overcome men and horses ; and the Gymnotus has recourse to
this means to defend itself against its enemies, and to kill at a
distance the fish that it Wishes to eat; for water, as well gs
metals, transmits the benumbing shock of this singular animal,—
in the same mannep as Yightning-conductors convey éhe “elec-
tricity of the cloitds from the atmosphere to the ground. Igs
first dischafges are in general wegk ; put when it is irritated
and ‘agitated; they become stronger eand stronger, and are then
terrible. When it has thus strucle répeated blows, it becomes
cxhausied, and requires rest, for a longer or sho:ter time, before
it recovers its power of giving fresh shocks, "We are told that it
employs thif time in reloading its glectrical organs, and, thaj

. P
Fio. 262, —Cursnorus.
.

the Ammericans profit by #his cifeumstance to take it without

danger. In order to do this, they drive wild horses into the
Ponds inhabited by these fish ; which, receiving their first shoeks;
are goon stunned and overcome, or ever killed - they then seize_

]

«the exhausted G"mTlOti with nets, or “’ith'hiﬂ‘poons.

541. The apparatus by which the Gymnotus produces these

disturbaxyccs lies along the back of the tail, &nd consists of
el c2 =

-
-

-




20 ELECTRICAT, APPARATUS OF TORPEDO.

four longitudinal bundies, composed of a great number of parallel
rersbranous plates very closely approaching each other; these
are nearly horizontal, and are united by an infinite number of
other smaller plates placed vertically throughout. The small
« prismatic and transverse cells formed by the unjon of these plates,
are filled with a gelatinous matter; and the whole apparatus
receives very large nerves. . = :
542. The Torpedo is a flat cartilagiaous fish, very much re-
sembling the common Rays. Its body is gmooth, and represents

P
wd %

Pro, 263, —Common
worerpo,

F10, 264, —ELECTRICAL APPARATVE OF THR Tonpeoo :—e, brain; me, spinal cord;
o, eye apd optic nerve ; € electric organs ; np, pngumo-gastric nerves proceeding to
the electric orgnn ; nl, branch frdin the' preceding, covéring the lateral nerve; &, spinal
nerves ; b, gills. . w 3

very nearly a circular dize, whose anterior' Bordér is formed by
two pfolongations of the snout, which gi; on each side to join
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the pectoral fins; leavimz between these organs, and the head
and gills, an oval space, in which is placed the ' elect¥ical
#pparatus of these fish. This apparatus is composed of a
multitude of fhembranous vertical tubes, pressed one against
the other, dike the cells of*bees, and subdivided by horizontal par-
. titions into small cells filled with mucous matter ; it is supplied by
several very large bmﬁlchcs.bf the pneumo-gasiric nerves. Itisin
these singulgr orgaﬁs th.:ﬂ? the electricity is produced, by which the
Torpedo can give violent Bi.lock& to those who to.ucll them, and
produceé the same phengmena which in physical experiments
result fr8m an ordinary *elettric current ; such as eparks, che-
mical decoinpositions, &c. These fish are less powerful than the
Gymnotus ; but can neyvertheless strike weith sufficient force to
benumb the *hrms of fhose who touch them ; and it #s pro-
bably by this means, that they seize their préy. It h‘fs been
ascertained that this property ds dePe{‘dem on the posterior lqbg
of the Encephalon; and that by destroy'"s this lobe, or b.Y <utting
the nerves which spring from it, the PoWer. of producing th?se
shocks is destroyed. Several specieS €Xist in the seas which

wash the shores of Europe. 2 - g 3
543. The electrical Silutus or Malapterurus inhabits the Nile

Fio. %5__,_,:“,_:,.,‘,; MALATTERURUS.

L

and the Senegal ; its lefigth is from about tcn 4a fourteen inches;
and it appears to defive the power of gwving eleetrical shocks
from a particular tisgne %situated between the skin of the sides
and the muscles, and hgving .the appearance of a laminated
cellular tissue. The Ayabs give tp this fish the name of Raasch,
which signifies thunder. » Eavs i

544. Fishes"multiply by means of eggs’ and the number of
these is sometimes imMmense, several hundred-thoysands Iving
often produced at & timg. In gencral they have only a foucila-



eSS

22 MIGRATIONS OF FISH.

ginous envelope, and are fertilized after they are laid. Some of

‘hege animals are, on the contrary, ovo-viviparous ; but whatever
may be the manner in whick the young fish are brought into
life, they are from the moment of their birth cempletely aban-

~ doned to themselves, and many of them perish during the garly

period of their existence. There dre a few species, however,
such as the Gobies, which make regular rests for their young,
composed of sea-weed ; and tend them"wvith great care.

545, Itis to the simultaneous devélopment of an”incalculable
number of eggs deposited in tne same place, and to the‘instinct
which induges different fish to follow each other, that vie are to
attribute the union of “certain species in immense and closely-
packed lc.gwn% called,by fishermen shoals of jisk. We can hardly
term these unions, societics ; the individuals of which they are
composed do not assist one another ; the same Wants to be satis-
fied keep them in the same locality, or remove them from it;
and if we see them occamd’hally following an individual as a
guide, it is probably the consequence of a tendency to imitation,
which always accompanies the first dawnings of intelligence.

546. Howeyer it may be, these animals, thus united in
troops, often make long journeys, sometimes to gain the sea,
sometimes to ascend rivers or to change their climate. Certain

fish sead an almost sedentary life, atd remain always in the:

locmlity where they were produced ; others ave always wander-
ing, and a great number of these animals periodically make
Journeys of greater or less, Iength At the time for spamnng:
they generally approach the. coasts or enter the rivers; and in
this manner they sometimes effect an extremely. long passage:
Every year, towards the same pefiod, large numbers of migrat-
ing fish arrive in the same places ; ‘and it is generally believed
that several of these species .egularly migrate from the north
towards the south, and from the south towards the north, fol-
lowing a determined rouw but perhaps it would be more true
to believe, that when thby dlsappear from the shares, they only
“retire into the greater depths of the seas The Herring is one
of the most remarkable Tishes in this rcspcct as well as the most
celebrated dn account of the importance of the fisheries of which

b
J
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it is the object. It inhadits the northern seas, and arrives every
year in innurgerable legions upon different parts of the coasts Jf
Europe, Asia, and America, but hever descends below the 45th
degtee of norfh latitude. Some naturalists think that all these
shoals of kerrings periodivally retire beneath the ice of the polar”
'___ seas, and set out from thi® common retreat in an immense
column, which, by ghbdiv:ding itself, is sprgad out over nearly
all the coagts sititated*Above the parallel which we have men-
tioned. Tley have even gone go far as to trace upon the chart
the jotrneyings of these shoals Tbut this long migration, apd
this confnon rendezvoudin the arctic regiong, are fgg from being
demonstrated ; and there is reason to bélieve that theseevents
do mnot take place in this manner. It s very hear our cousts
that the herrtngs deposit their eggs, and it is probable that the
(' young very soon retire into the depth of the sea, and there
b direct themselves towards the north, where they meet in great
abundance with the small Crustacea and Animaleule, which are
fitted to serve them as food. In the spring, other wants bring
them towards the shore, and cause them to seek shallower and
warmer water. They collect themselves into immense shoals, and «
descend towards the south? but after having arrived in the Baltic,
upon the coasts of Holland, and @ven as far as Brittany, we do not
see them retake the rdute to the mnorth, to pass #he Swinter
under the ice of ‘the pole, and to recommence in the followgng
spring their pretended periodical journey. e .
347. Hdwever this may be, im the months of April and
May,,Hcrrings begin to shoy tl.)emzﬂslves in the waters of the
Isles of Shetlangd ; and, towagds the end of June and July, they
’ arrive there in an incileulaBle number, forming large shoals, |
which sométimes cover the surfe «of the sea to an extent of
several leagues, and whidh are Several hundred fect in thickpess.
Soon afterwards, these fish are spreadalong the coasts of Scotland
and England.  During she wionghs of Septepbér and Petober,
they give place to larger fish ; and frem the middle of October
until the ende of thé year, thoy abound &n the north coast of
France, principally fiom the Straits of Calais to the emowth of
the Seine. In July‘ and Apgust, they generalty remaiw in the

-
- .
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open sea ; but they then come into shelower water, and seek z
convenient place for laying their eggs, where they remain until
towards the month of February. The older Herrings deposit
their spawn the first, and the younger ones nf(;er\vnr‘ds; *hut
temperature and other circumstances #lso appear to have some
influence on this phenomenon ; fér in particular localities, we

find eggs during nearly the wholé year. After this period they -

are thin and but little esteemed ; fisiermen then call them
* shotten herrings.”"  Their multiplication is prodigious ; there
have been found more than sixty thousand eggs in the abdomen
of one single female of moderate size. * We are told that their
spawn sometimes covers the surface of the sea”for a great extent,
andeat a distance appears very much as if saw-dust had been
spread there. Very little is known of these fisi at an early
period. ! ;

548, The Pilchard, the Mackerel, the Tunny, and the
Anchovy, are also Fish of passage, which periodically visit the
coasts, and give rise there to important fisheries. The Salmon
is equally remarkable for its voyages : it inhabits all the arctic
seas, and every spring it enters the rivers in large numbers, and
ascends nearly to their source. In thse migrations the Salmon
follow a regular order ; forming into two lorig files united in
front, and-conducted by the largest feniale, who commences the
march, whilst the smaller males form the réar-guard. These
troops gemerally swim with a great noise in the middle of the
stream, and near the surface-of the water,if the telnperaturt jg
mild, but nearer the bottome if the heat is great. In general
the Salmon advance slowly and by leaping ;' but if some danger
appears to threaten them, the rapmity of their swimming is so
great, that the eye can hardly follow them, If a"dyke or g
cascade opposes their progress, they meke the greatest efforts ¢
overcome it. By supporting themselves against a rock, ang
violently bendihg their body ,in a bow, they throw themselveg
out of the water, and jumep sometimes to o height of from 10 to
16 feet into the air) do as to fall again clear of the obstacle
which intpeded them. The Salmon thus ascend rivers nearly tq
their gorree ; ané then seek in the small streame and quiet places 5
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bottom of sand and grawel, fit to deposit their eggs. Afterwards,

when thinneg and weakened by so much fatigue, they descernd

4n autumn to the mouth of the river, in order to pass their winfer

i the sea. “Phe egos are deposited in a hole, which the female
digs in tle sands The male then comes to fertilise them. The®
young Salmon grow very quikly ; and when they have a..ained
to about the length ‘®f a fdot, they leave the givers to proceed to
the sea, whjich t.h«.’} qurf in turn to enter the streams, when they
have attaifed the lengtln of 16,0r 18 inches, which is towards

the middle of the summer that ?T)llows their birth, Wel 3“,.

a]ready‘scen that the S\m}lov.s, which at the apgyoacht of the
cold scasén migrite sowards the southy (,\'cry year refyyn into
the same places. It appears that the Salmon®has the same
instinct. To’asccrtain.this, a naturalist, named Deglandeg, placed
a ring of coppex’ on the tail of twelve of thesesfish, and set them
at liberty in the river Auzgu, in Bnttany Soon aftmwards
they all disappeased ; but the ﬂ)llownng year, five pf thele
Salmon were caught in the same place; the second year, three;
and the year after, three more.

549. Fhe habits of Fish show but few curious peculiarities ;,
but the history of these®animals ought nevertheless to interest
us, if only on actount of the frsheries fo which they give origin.
* At a period which, is ndt very far removed from oug o¥n, this
branch of industry occupied a fifth of the population of Holqud
and for flie herring-fishery alone, that cowntry covered all the
northern seds with it€ vessels.  In Kagland it has supported a con-
siderable number of good and haudy gailogs ; and even in France,

. where it has less

;mportance, there

are computgd to be"

thirty or forty j.hou-

: sand fishermen, of

2 By which neardy a third

. ® o vonture every year

as far as Teeland and Newfoundland to ¢k for the Cod, a large

and excellent fish, vehich abounds in ‘those parts of tie se, and

which: is found also, jin 4 comparatively,smal numba- in our
0Wn seas. R ) SRS, o
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550. The classification of Fishes mgst generally received is
thatof Cuvier, who made this group his peculiar study. It is
_founded upon the condition of the skeleton, and upon the struco
ture and arrangement of the fins. The first diviston of the class
is into the Osseous and Cartilaginous Fishes ; sand this division
has reference, not merely to the quasitity of earthy matter in the
skeleton, but’ to the number of pieces of ! which the jaws are
composed. Although the Osseous Fishe are’in many respects
the most elevated in the scale, and have the most c‘labomtely-
‘copstructed mouth, yet many of the Cartilaginous Fishes surpass
them iiw-the development of the cerebrai hemispheres, which is
probably to be xegarded as a measure of their compm‘utive intel-
ligerce (Axne Puyson. § 452) ; and we find in many of the
latter group, also, a curious modification of the” reproductive
apparatus, which «enables the young animal to derive continued
assistance from its pnrent. Y et it is in this gmup, also,
that we_ find the very lowest members of the class, in which
the vertebrated structure is almost completely lost sight of
(§ 519). Thus we may regard the Osseous and Cartilaginous
Fishes as forming two parallel series, neither of which can be
regarded as above or below the other. “ Both are connected with
the class of Reptiles by some veny curious links:

551. The sub-class of Osseous Fislivs is divided in the first
instance into the groups Ac;m’mém‘nm’mr, or ¥piny-finned, and
MALACOPTERYGIT, or #oft-finned, Fishes, In the fofmer, the

. first portion of the dorsal, or she first dorsal'fin (when there dre
two) alw:\ys have spingus rays(§ 023) of which there are also
some in the anal, and at least pne in cach ventral. In the latter,
all the rays, thh the Yecasional exéeptions of the first dorsal or
the pect.omls, are soft or jointed. The Aeanthopterygii cannot
be easily again subdivided, excep¢ into #families ; but the Mala-
copterygii may be divided into three orders, according to the
position of the *ventral fins. If these are situated under the
abdomen, the fishes are dbdominal ; if attached to the shoulder,
thg,y are Sub-brachial ; ‘and if wanting, they are Apodal. Each
of these oxders, especially the first, contains numerous families,
552. ,The sub-class of Cartilaginous Fishes is primarily

.
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divided into those havipg the extremities of the gill-filaments
unattached (as in Osseous Fishes); and those having shem
fixed. The former group constitutes but a single order; but
the latter is*igain subdivided into those which have the jaws
moveable, and adapted for mastication; and those which hayé
them soldered into a ring for suction. The latter are termed
Cyclostomi, or cirewar-mouthed Fishes,

553. The follawnng'l‘nble will perhaps enable this arrange-
ment to bé more casily understood. We shall presently find,
liowever, that there are one or t(v‘o small groups not mcludetlm
it, which are separated® from the rest by characters s wemark-
able, as perhaps to entitle them to be ranked as dletmt.t orders.

Acanthoplerygii, spioy-rayed . . ., ... L, Aecanthopterygii.
L/ ventral fins beneath
Osszous i abdomen . , , , { Abdominales.
-rayed{ ventral fi
nlalacop{crygh, soft-ray v 'nlh:):l d:: bf:n'ouh Sub-brachiati.

without Fentral fins A poda. LI
gillsfree. . ....... + « Sturiones

CARTILAGINOUS . , . . {gilll fixed {i::: ?o?;:::go. : gzﬁz:::n“i.

554. The class of Fighes is probably the most numerous of
the whole Vertgbrated series, both in regard to the number of
families, genera, and species which it contains, and inregard to
the number of individuals of the same species. The structure of
a very large proportion of it has been but very imperfeetly
investigated ; and of the habits' of these animals still less is
known. Insteud, therefore, of giving a technical description of,
every family, such as will be found in Oystematic Treatises on
Zoology, we shall confine ourselves to a potice of those groups
which are, of most general interest, either en account of pecu-.
liarities in their structure, or their importance to Man.t It has
been calculated that, exclusive of lakes and rivers, the. stas
occupy full seven-tenths.of the earth’s surface. These seas yield
food even to the depth of several hundred fect ; and, as there is
no obstacle in the water to bar the movenients of Fish, we gee
that their pastuie-grounds are almost unlimited in extent.
Different tribes are tormed to inhabit different situations thus
we have some Fish adapted to live in fresh-water only,—others
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which can only live in salt-water,—and+others, again, which can
pass’from the one to the other without inconvenience, Of fresh-
water fishes, some are the inhdbitants of rivers, others of lakes,
whilst others prefer small streams.  Of the mariie fishes, sdm2
“keep near the shore, whilst others pass most of«their lizes in the

open sea ; some, again, float near the surface ; whilst others _

never rise much abave the bottonf. It is pribable that we might
regard the deeper parts of the ocean as divided (so to speak)
into strata, each temanted by certain species of fish; for it is
quite certain, tliat there is a particular range of depth, in“which
each spiifesis usually found, and beyona which it seldonii strays,
either towards -the surfice or the bottora of the océan. Itis
amoag the Fisnes of shallow waters, and those which habitually
tenant *he higher stratum of the deep seas, that' we find the
most beautiful display of colours ; those of deep waters are for
the most part comparatively dull in tint. This difference is
p;obab]y due to the absence of light, which seems necrssary to
the development of the most brilliant colours; for the dimi-
" nution in the intensity of the sun’s rays, as they traverse water,
is very rapid. What may be the absolute depth’ of water, at
which all light ceases, and death and darkness reign, we haye
no direct'means of ascertaining.” It varies, of course, with the
latitude ; since, thre more obliquely the “sun’s. rays fill upon the
water, the less will .bc the depth to which they will pe'nctl'ﬂtc-

® s
> ”

Orper I—ACANTHOPTERYGII.

555, Of this Order, one of the principal families is that of
Percipe, or Perches; of ~which the coinmon Perch of this
coflntry may be taken as an example. ‘In this group, the body
is oblong, and covered with hard or rough scales ; and the oper-
cular boae is edged with spines or small teeth, which do not,
however, extend over the theek. The Perch is one of our most
common fresh-water ﬁ's’sh‘es, abounding in rivers, lakes, and
ponds, esplecially such as are clear, and lurking ander the banks,
or swimrming nélr the surface. It is spread throughout the

'
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whole of temperate Europc, and is even found in anlnnd other
species are found in Amenca, and in the tropical parts of the
0Old World. “ The food of the Perch consists of insects, worms,
an(l,, small fiches, which it devours with great voracity ; and it
may be rcndercd sufﬁcxently tame, to take these from the hand..
Like the Carp, it is véry tenacious of life; and will live for
many hours if packgd inewet.moss, and occasionally refreshed
with water. The, Basgs is a marine fish, flearly allied to the
Perch in it§ general stzucture ; it is found oa the whole line of
our southern coast ; and associateain shoals, which at the spawn-
ing time frequent the mguths of rivers, nnd even advanee, =, che
stream to. a considerable distance. Tt .wili not only Tive but
thrive in fresh-water, if well supplied with food" ¢ which, in its
natural haunts, consists of small fishes and crustaceans. In
these, and othen speciea, the ventral fins are placed immediately
beneath the pectoral (Fig. 246) ; and Fish in which this arrange-
ment emsts, are clmractensed as theracic.—Other Percida, hove-
ever, have the ventrals situated upon the throat, further forward
than the pectorals; such are said to be jugular. In this group
we find the Trachinus or Weerer, which has the first ray of the
dorsal fin extended into a,very long spine, and has also a strong
spine on each opgreulum, This fish les in the mud, and inflicts
severe wounds with its dorsal spine, which the fishermen believe
to have a poisonous power; the bad character of the wound,
however, imerely results from the rugged nature of the insirn-
ment which,inflicts it. Somethmg of the same kind is the case
with the Perch ; the sharp spineg in its dorsal fin lmvmg been’
known to laoentc the fingers' of those who handle them incau-
tiously.—Another curious genus of this: second group is the
Uranoscoprs, or Star-gazer ; so called because the eyes are situ-
ated on the upper surfacg of the nearly cubical head, and dn‘ecl@d
towards the heavens.s Within the mouth, behind the tougue, is
a long narrow slip, which the fish can protrude ; and which
serves as a bait to aitract the small fishes ‘on which 1t preys,
whilst it is itself concealed in the mud.. One species inhabits
the Medltcrrmean but none of the ethers are eaten.—A third
division of the I‘ercldm comprises those wluch are abdommal
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having the ventral fins behind the pegtorals. This group in-
cludgs the genus Polynemus, which is characterised by the very
curions extension of the rays of the pectoral fins info long filas
ments, which hang loosely on each side of the body; being some-
times prolonged to twice s length, and giving if a very, beantifyl
appearance. The fishes of this genus are found in the seas and
rivers of tropical conntries; they are usugdy very brilliant in
their colours ; and they are regarded as most delicious articles of
food. The Mango-fish of the Ganges is a species of «this genus;
as is also the Suleah-fish of Bengal, to which attentien has
receuznbeen directed, as affording imits air-bladder,a large
supply of excellent isinglass.—Besides the foregoing, there is a
group of Perciam, in which the ventral fins are placed still fur-
ther backwards ; these are for the most part marine fishes, some
of them inhabiting our own coasts, and otners of larger size being
natives of tropical seas. Among the former is the Mullus or
Sirmullet ; which has been ia great repute among epicures from
the time of the Romans, who used to feast their eyes upon the
changes of colour which the Red Mullet undergoes in dying,
before they devoured its flesh. 'I'his genus is quite distinct
from that of the Mullets properly soicalled. Of the tropical
species one of the most remarkable is the Barracuda, a large

and veracious fish, which is nearly as.much dreaded in some -

},lnces as the Shark ; it is, however, a very palatable article of
oo,

556. The mext group includes a large number of Fisles
nearly allied to the Perches, but having the head defended by
spines and hard scaly plates. First among these we may men-
tion the Trigle or Gurnards ; of vwhich swe have several gpecies
on our own coasts ; they are knpwn by the squared fo.m of their
hesds, which are covered with Lony plates. The pectoral fins
are usually large ; and in an allied genus, the Dactylopterus, or
Flying Gurnard, they are of sufficient size to support the
animal for a time o’qt of the water (Fié. 250). The Gurnards
eniit a curious grunting or croaking mnoise at infervals, when
taken out of the sea; anl this they continue for some time,
They are veiy fenacious of life; and mostly’ swim near the
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bottom of the water. g‘hc swxmmmg—bladdor is usually large,
and furnished with powerful muscles for its compression. . To
this group also belongs the genys Cottus, or Bull-head, wluch
ha%a large augd horizontally-flattened head, eyes looking nupwards,
aml its skm alrgost destitute of scales, and of a dusky hue : it
lurks among stones in the begds of rivulets; and its food consists
of aquatic insects orgmalleworms. The Scorpana, or Hog-fish,
has the head flattgned sideways, and armed” with spines; it is
a marine #sh, nssociating in shoals, and haunting the rocky
shores. Allied to this is the Sebastes, or Norway Haddock, which
inhabitg the northern sess, and is an important article o" foud 3
the Greenlanders uvse xts long spines as needies. Anso belongmg
to this group is the G asterosteus, or Stickleback, ‘of which there
are several spacies, some inhabiting salt water, and others fresh.

The body has no proper scales, but is more or less plated at the
sides : and the abdomen is covered by a sort of cuirass, formed
by aunion of the pelvic and humeral beaes.  The common name
of these fish is derived from the circumstance, that instead of
possessing two dorsal fing, it has only one, the anterior being
replaced by a set of sharp spines varying in number ; whilst the
ventral fin is in the form, of ‘a sharp spine withont any rays.
These fishes are active and rapacious, attacking other fishes with
great ferocity, and devouring almost any small animal that
comes within their reach. The Fifteen-spined Stickleback has
been seen 4o undergo remarkable changes in its hue, under “he
influence of derror.

557. We may pass over the Sgw,xun&:. or Maigres, and the -
Searipa, or Sea-Breams, to notice the SatasipesNEs, or Scaly-
Jfinned fishes ; Which are thus designated, from the soft, and even
the spiny, portion of the dorsal fips bcmg so covered with scales.
as not to be msﬂy d,stmgmshed, from the rest of their podics.
The body; too, is usaally itself much eompressed, or flattened
laterally, The Chatodois, which constitute the types of this
fﬂm“y, are beautifully=coloured fishes ¢f singuiar figure, abound-
ing in the seas of the hotter climates. Their most common tin's
are black and yellow ; but metallic blues and greens are not
uufreqqent Sometimes the colours are dxsposed in spots but
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mostly in amppq or bands. They gcneml]y haunt rocky shores;
and gheir flesh is considered excellent food. One species of this
genus, the Chetodon rostratus, js remarkable for tne manner in
which it obtains its insect prey, by shooting drops. »f water from
dts long snout, so as to bring them down within its reach.
Another fish of the same family, ci;lled the Archer, will in this
manner shoot drops of water to the dictance of three or four feet,
rarely missing its aim. These fish u{han, the seas around
Java; and other opecies are l'ound in different parts of the
Indian seas. . “

»3t. The next family, Scomperinr®, or the Maderd
tribe, is one of the greatest importance to Man, from the large
supply of wholesome and palatable food which it affords
him. It consists of a number of species varying consider-
ably in size; but distinguished by - possessing a smooth
skin, covered with a multitude of small scales; and by
Laving a large and vigorous taii and caudal fin. They are
divided into several groups, according to the form of the fins,
tail, &e. In the first of these are associated the common
Mackerel, the Tunny, and others, which are (lnstmgulshcd by
having the hinder rays of the dorsal and anal fins separated
into small fins. The Mackerel is remarkablg for the beauty
of its zolours, in which it is almost pra-cminent among British
fishes; and for the rapidity with which it dies and becomes
taiuted, when removed from the water. The . periodical
appearance of large shoals of this fish upon our, coasts, was
formerly imputed to its mjgration from north to south. But
many facts are oppofed to this idea; and there can be little
doubt that it is an .inhabitant of the deeper parts of the seas
around our island through the, whole yeagr, and that.its appear-
ance on our coasts is solely due 40 its qcekmg the shore, for the
purposa of depositing ite spawn. It is during the months of
May and June.that this takes place ; and these months, there-
fore, constitute the most active season-for Mackercl fishing,
This fish is most 'sbupdant on the southern, coasts of England ;
but instances have been mentioned, in. which ]m-ge shoals lm\‘-»
been met with even off the coast of Greonhn.d —The Tmmg/ is

Js

i
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a rare fish on the shorcs,.fof Britain ; but it is very plentiful in
the Mediterranean, and has heer
knewn and celebrated from the
remotest period of antiquity, at
which we have any mention of-
4 Fish by particular names. Itisa
T M el oy larger and stouter fish than
the Mackarel, though Yearing & general resemblance to it in
form; a spbcimen wlich was caught when chasing Herrings
into Lech Fyne, measured?7 ft. 19 in. in lengthy and weighed
460 1bs. , The Tunnies, Kke the Mnckm:cl, are dispersed th.ough
the ocean during most of the year ; but inthe summer they resort
to the shores in vast shoals ; and a fishery of great importance
is then carried on along the north coast of the Mediterranean,
and in the island of Sicily. The flesh of the Tunny, both fresh
and salted, forms a considerable part of .the f?od of the common
people of those shores ; and the fishery constitutes a large source
of profit to those who reside on the coasts. The Bonito or b.h.'lped-
Tunny, also a native of the Mediterranean, and a rare visitant
on our shores, is a very handsome ﬁsh‘, though _‘““““C‘f thm! t.he
common Tunny ; it is further distmg‘"ﬂhc_d by its great activity
and voracity, being one of the chief enemies of the Flying-fish ;

.and, in common with thesTunny, it can sustain a higher vexper-

ature than most other members of its class‘. : . :
558%. -Another remarkable group of this f_z)xm:ly consists of tne
Sword-fish aad its allies, which have the muzzle elongated into a

spike, which terminates in a sharp-point, s d constl.tu gt
3 formidable wea-

4 pon. These fishes,
;;’;' “of which there are
{  severalspecies,are
usually furrdshed
with a high dor-
sal fin, by the

. Fio. 268.—8wonp-pisn. L4 agency of Which
they are enabled to propel themselves: through the water with
great energy. They sometimes attain the length.of12 or even

VoL, 11, D
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.
15 fect ; and they do not hesitate in agncking very large fishes
(the Tunny, for example), transfixing them with their powerful
spear.» Instances are on record, in which even Men have been
thus destroyed ; and it has not unfrequently hagpened that a

* Sword-fish has struck ae ship, and hag driven its sharp weapon
through the planking. In the Mediterrdnean, where one species
of Sword-fish is not uncommonyeit is regularly pursued by the
fishermen ; and its flesh is much esteesped in some places as an
article of food. Tt+is seldom seen, however, in lafze numbers
together.—A third group of the Scomberides is characterised by
haviia.the rays of the first dorsal fip ntt connected, but, existing
as separate spines. © Of this group we ghall.only stap to notice
the Pilot-fish 3 which has been, from very ancient times, the
3 subject of many
fictitions  state-
ments. By the
ancients it was re-
garded as a sacred
fish, from its being
supposed to indi-
o cate their true di-
xectionto doubtful

Fro. 260.~Piror-Fisit.

voyagers ; whilst, by sailors of the prosent day, it is commonly ,

regarded as a guide to the Shark in its pursuit of prey, and is
?aiid to tempt it to take the bait which has been thresvn out for
its capture. Certain it is, however, that the Pilot-fish will often
follow in the wake of shins for many hundred miles ; thus an
instance has been known, in which a vessel was accompanied Ly
two of this species, during its whele voyage from Alexandria to

Plymouth, which occupied 87 days. The common Pilot-fish of "

tue Mediterranean and Atlantiosdoes pot much exceed a feot in
Iengt!a ; but there is a species on the South*A merican coast, which
occasionally astains eight or nine times those dimensions.

~ 559. The family Z¥ipz* dtrongly réembles the preceding ;
out differs from it “in the high and compressed foxm of the body,
Many of the species composing it are remarkable for the fila.
mentous prolongations of their fins. This ig' the case with ong

. . ;

R
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l of the types of the family, the Zeus or Dory, the peculiar form
and aspect of which will be better understood from the accom-

i panying figure, than from any techinical distinction. This fish has
“ { been in great repute

amongst epicures,
even from the time
of the Romans; it
is not very com-
mon upon our own
coasts, being nearly
restricted=_“Deyon
and Cornwal ; but
it is more aban-
dantin warmer lati-
tudes. The name
- ~ John Dory,bywhich
. Fiu. 270, Tz Donv. 21 it is commonly
A known in this coun-
try, is evidently a corruption of the French jaune doré, or gold

\ 4 Fio. 271 —Brernanis® 3 3

and yellow ; which ‘applies tc the colour of its lighter parts when
z : 2

:
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the fish is alive.—Another fish of thir family, no less remark-
able for its form, is the Blepharis; of which ope species, in-
habiting the West Indian seds, is known under the appellatien
of the Cobbler-fish, probably on account of the Fong thread-like
appendages for which it {s so conspicuous. The rse of these curious
appendages is altogether unknowst,— With this family may’also
be ranked the Coryphana, or Da'?plu';z of tlie ancients ; whichis a
large and splendidly-coloured fish ; celebrated Tor the yelocity of its
movements, and for the variety of tint which its sufface exhibits
mmder a play of light. The “changes of hue which it uidergoes
when’s, ‘=, were a source of great enjoyment to theJuxurious
Romans ; by whose poets this Fish was- much celebrated. The
Declplin of the mod~rns is not a Fish at all, but a Cetaceous

Mammal (§ 211).

560. The two succeeding families,—TENiD.&, or Ribbon-

shaped F\ ish,—and TREDTIDAE, Of Lancel-fishy—must be passed
over with but slight notide. The peculicr characters of the
former are indicated by their name ; the species of which it con-
sists (some of them bearing a very close resemblance to the
Scomberidew), being distingnished by their lengthened bodies,
much flattened at the sides, and haying very small scales.—The
Lancet-fish combine the small scales of the Scomberoid family

with ‘the form and small mouth of the Chafodon ; but their fins’

are not scaly, like those of the latter. They are*among the few
Fishes, which live on sea-weeds and other marine ‘vegetables.
Several of the genera haye sharp spines on the sidés of the ail,
which they can draw ba¢k into g groove; with these they can
inflict severe wounds upon the haunds of* those who touch them

incautiously ; but tliey are peaceful in their habits, never volun- \“: ™

tarily making an attack, but contenting” themselves with repel
ling the assaults of their enemids. y
561. The peculiar stxnctureof the succeeding family, Axa-
BASID®, has been already mentioned (§,538) ; and it adapts them
toa mode of life which %he circumstances of this elimate do not
render necessary. in cold or temperate régions,the ponds and
strexms, which are capable of supporting fish af all, are not dried
up, exept n czasons of extreme drought : but in tropical coun-

L
v
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tries there are many situations, in which there is an ample
supply both of food and water for Fish during the rainy season ;
blit a complete deficiency of both, when this is succeeded by the
periddical drodght. Such receptacles can only be tenanted
by Fish, »which,” like the Anabas, are furnished with the
peculiar pharyngeal 51ppar§tu§ (Fig. 260) for keeping the gills
moist ; since, when ¢he pond or stream is dried up, they can
migrate in search of andther. In the course of these journeys,
they climb 1p steep banks, and even trees; and by a remark-
able instinct, they seem always to travel towards the nearast
water. This family confains a considerable numbere— fenera,
all of which are inhabithnts of fresh-water; nene have been
hitherto found except in the south-east of Asia and the adjacent
islands, and in "Southern Africa.

562, This family is succeeded by that of Mucinipa, or the
true ‘Mullets ; which are distinguished by several remarkable
peculiarities of structure. Their body is nearly cylindrical, and
is covered with large scales; the head is broad and flat, and is
covered with Jarge angular scaly plates ; and the stomach is fur-
nished with fleshy walls, giving it a resemblance to the gizzard
of a Bird. The Mullets dssociate in large shoals, and chiefly
inhabit the montlis of rivers, where they are' often seen making
high leaps. They feed upon smallCrabs and other Crustaeza, which
they swallow entire ; and the almost total want of teeth is com-
pensated by the powerful gizzard, which serves to grind down
their food. The fGrey Mullet is one of those fishes, which,—
habitually living at the mouths ¢ rivers. where the salt and
fresh waters mix,—will thrive well in the latter alone.

563. We may next menfion the BLEnxytbz, or Blennies,
which are elongated Fishes, havibg .a single dorsal fin, a?most
entirely supported upon sifaple fléxible rays. The ventral fins are
placed in front of the pectorals, and have only two or three raysin
each. They live in small troops near the coast ;. and they san ex-
ist for some time without water (their gill openings being small),
tspecially if kept in. moist grass. Many of this family retain
their eggs until they ars hatehed within the oviduct ; so$hatthe
young are produced-alive, fully formed, and capabie of subsisting
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for themselves. The Anarrhicas, or Ssa-Wolf, must be referred
to this family, although differing from it in possessing no ventral
fins, and in hav-
idg the <jaws
and palatearmed
with large tuber-
cular teeth. —
This fish may be
almost regarded
as replading the
Sharkss in  the
Arctic seas ; for
¥ Y72, —DBressv. it  attains the

: ‘ . \ length of six or
seven feet, and is extremely voracious and bold. * [¢5 body, though

massive, isadapted for n?tive and gnergetic motion; 454 its power-

“

. 3
v e P, /3. ~ANARRIICAS .Lunm.
5

ful bite makes it a very formidable enemy. Tt gon enters the
fishermen’s nets, for the purpose of plundering them of the
entangled fish ; and when the fishermen attack it,"and it cannot
dart through the net, it fighws like a Lion. On the cast coast of
Scotland it is not an unfrequent Yisitor; and itg appeara;lco and
habits cause it t> be regarded with great dislike ; neverthelese
ite flash is wholesome and. palatable. Tt is understood to pre;
indiscriminately upon Fishes, Crustacea, and shelled Mollusea ; its
jaws and teeth being capable of breaking the hardest shell. In
the family Gopmas, or Gobigg, we find the same simple flexible
,rays in the dorsal &n, as in the preceding group ; but the ventral
fins aro united beneath the chest, forming a sort of conical
sucker; which the Fish scem to use for the purpose of occasionally
attacking therselves to solid bodies.  Theylive, like the Blen-
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nies, near the shore, ané prefer a clayey bottom, in which they
excavate canals, wherein they pass the winter. In spring, they
Prepare a sort of nest, with sea-weed ; in which the young (often
produced alive, as in the Blennies) are protected; and the
parents exert thimselves considerably to bring them food and to
defend them from their enemies. Several species of Goby exist
in’ the European seat ; but nohe of them are.of much size, or of
any direct value tb Mati. In other seas numerous genera exist,
mere or lesé allied to the Gobies of our own coasts,

564. There are certain spiny-finned Fishes, in which tte
carpal Lones are so elongatéd, as to form a sort of a— JIf wrist,
to the extremity of wkich the pectoral fin is articulated. This
conformation (an approach to which is sen among some of the
Gobies) gives to the Fishes which possess it a very strange
appearance; and enables them, in some instances, to leap up
suddenly in the water, and seize the prey which they observo
above them; in other cases to léap over the mud, somewhat
after the manner of Frogs. From the very peculiar genus
Lophius, or Fishing Frog, in which this character is combined
with some others of a very extraordinary nature, the family
may be designated as that'of Loraiabe, or Anglers. The com-
mon Angler of Our own coasts has an enormous flattened head,
which constitutes the chief bulk of the Fish ; and a toil 20 com-
pressed on each side, that the creature seems composed of little
else than head and tail. On the former, n front of the eyes,
arc two long rays or filaments of a horny substance ; and there
are also four others of a similar ngiure, but shorter, on the head.
The mouth also is furnished with numerous worm-like appen-
dages ; which seem to represent the tentacul» or prolonged lips
of many Invertebratéd animals! This animal is descrihed as
concealing itself amongs¢ marifie plants, or behind hillocks of
sand, rocks and stones; when it opens its great mouth and
attracts small fishes as they sWwim past, by giving a wriggling
motion to the appendages just mentioned, which causes them to
mistake these for worms; so that, in aftempting to seize them,
they fall an casy proy to their subtle and voracionc eramy,
being speedily engulfed between its enormcas ' jawr. The
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hideous appearance of its monstrous an& constantly-open mouth,
weli armed with teeth, has gained for the Angler the vulgar
name of Sea Devil. There are few parts of the British shores
where it is not to be occasionally met with; and when captiired
in nets along with other fishes, it speedily begins to swallow its
companions. On some coasts it is sought for, on account of the
live fish in its storgach. In the Museum of the College of Sur-
geons in Dublin, there is a skeleton of an Angler, about two feet
and a half in length, in the stomach of which is thé skeleton of
2 Clod, two feet long,—in whose stomach again are contained
the skéic==s of two Whitings of the ordinary size,—and in the
stomach of eachh Whiting there lay, wher it was first examined,
nunierous half-digested little fishes, which were, however, too
small aad broken-down to admit of preservation. The Frog-
fish, with all these contents, had been taken by the fishermen,
and offered for sale in the market as an article of food, without
any re‘erence at all to the size of its stomacly which wss not at
all unusual. The contained fishes must have been all swallowed
on the morning on which the Angler was taken ; as they were
all, with the exception of the smallest, equally fresh and undi-
gested.—The Chironectes, or Hand-figh, bears a strong resem-
blance to the common Angler in its structure and habits ; but
its fins ave still more capable of motion, enabling it to walk
aleng the ground almost in the manner of quadrupeds,— the
ventral fins, howevez, in consaquence of their advanced position,
serving as the fore-legs, ard the pectoral fins performing the
office of hind-legs, Tn some ¢i the muddy estuaries of the north
coast of Australia, from whigh the tide ebbs far back in the dry
scason, these Frog-fishes are aburidant, and capable of taking
such wigorous leaps, that those who ha%e visited these places
havq,'j\t first sight, mistaken tliem for’ birds. Their gill open-
ings are very small ; and they can live out of the water for two
or three days. They have the facultywof inflating their large
stomachs with air, so as to give themselves the form of a bal-
loon,—in this respect corresponding with the Diodon.
5€5. The Laprioz, Wrasse or Rock-fish family, are chiefly
remarkeble for their thick fleshy lips ; their jaws are armed with
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large teeth, and their colburs are for the most part very brilliant.
Several species are found upon our own coasts, but they are'noi
i much repute;” and are known among the fishermen by the
nanie of * Old Wives of the Sea.” They chiefly frequent rocky
shores, as their 'name implies.—This family also includes the
remarkable genus Scarus or Parrot-fish ; which is furnished with
large convex roundéd jaws, and these are covered with hard,
scale-like teeth, whichSucceed each other from the rear to the
front in such a manner, that the bases of the newest form a
cutting edge. Numerous species of these fish inhabit tropiczl
seas; mrany of th®m aré remarkable for the brillian~~ of their
colours, whence, perhaps, their ordinary ‘name has been derived.
These Fishes appear destined to restrair the extension of-the
stony Corals,“on the newest layers of which they are enabled,
by the immensé strength of their jaws and «teeth, to browse
without difficulty,—digesting, the animal matter it contains,
and setting free thesearbonate of lidie in a chalky state.

566. The last family of Acanthopterygii is that of Fistu-
LARIDE, or pipe-mouthed Fishes; so named from the curious
conformation of the head, which iz furnished with a long tube
projecting forwards, and Having the mouth with its jaws at the
extremity of thif. There is no'other point, however, in regard

" to which they demand péculiar notice. 9

<

:ORDE‘.R I!I.—X\l Ai;ACOPTERTf(_}II ABDOMINALES.

567. The CypriNipz, or Carn tribe, constitute the first
family of this order; they are characterised by their small
mouth, and by their feéble and gexierally toothless jaws ; but they
have the pharynx strongly toofhed, which compensates in some
degree for the fecble armature of the jaws. They are for the
most part fresh-water fishes, and live on aquatic'plants, These
are masticated in the pharynx, which-is a powerful instrument
of reduction, being furnished with strofgz muscles, that bruise
the food betweep ite teeth and a stony disc fixed at. the base
of the skull.  The common Carp was not origiaally a pative of
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this country, but was introduced from ehe South of Europe ; it
thriwes very well, however, in the most slow-rugning parts of
rivers, and still better in ponds, sometimes attaining the length
of four feet. The beautiful little Gold and Silv& Fish, bdloyg
. *to a small species of Carp, which is very mucls disposed to-pass

into varieties. Nearly allied to %hese are the Barbel, which
o b o

sometimes at- o
tainsthe length
of ten feet; it
ighabits ponds
and shaggish
strearngs; and i
said to plougﬂ'
up the mud
with its long «
snout, 80 as to Fio, 974 —Banngs.

get adgift in the water the hinu.to animals $mbedded «n it, and
thus to attract ’tho small fishes on which it is itself supported.
The Gudgeon, Tench, Bream, Roach, Bleak, Minnow, and many
°t|:i°" ‘]vellt-:nown pond fl.nd river-fishes, belong to this family ;
::e <:v 1:3 ::hcreigl.oa]f]h’. which habitually buries itself in mud when
e ‘;° 5 and the Anableps, which®is remarkable for
eing - apparently possessed of four eye®. This is not, however, *
reglly the case ; for although the cornea and iris are ;lividcd b):
transverse bands, s that there are two pupils on”each side
X (:‘\"m- Puysion. § 533), yet the other parts of ‘the eye are
f‘“gle' The femfﬂe o thi8 specieg brings forth her young.alive
in a state of considerable nd\w;oement. ¥ : i
e 568. (;I:h" f“l:de ._Esocxln.s, or Pike tribe, is nearly allied to
te preceding ; but differs in Imving the jAws and palate usually
®  betet with teeth, and ifi the
voracity of the fishes which
it iagludes. Many of these
v T are inhabitants of fresh
\ ) ‘ waters ; sothers occasionally
ascewd riwers ; whilst otliers again are condined to the sea. The
common Pife ie well known as being ong of the most veracious
- op S 4
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and destructive of all the smaller fishes. Mr. Jesse mentions,
that eight Pike, of about 5 lbs. weight each, consumed nearky
wight hundred Gudgeons in three weeks ; and that one of these
devoured five: Roach, each about four inches in length, within a
quarter of an hour. The Pike not only makes havoc among

_ other fish, but will devour frogs, water-rats, ficld-mice, and the

smaller aquatic birds; and instances are on record, in which
it has even attacked &fan. It grows rapidly, and sometimes
atfains the*weight of more than 301bs, It is a very long-lived
fish,—having been known to attain the age-of 90 years—
and having in one inst@nce (there is reason to believe) lived to
the patridrchal age of 267 years, and attained the length of nine-
teen feet.—The Gar-fish, or Sea-Pike, has a much more elon-
gated moutli, which is not so well furnished with teeth, It is
quick and active in the water; swimming avith considerable
rapidity near the surface, and leaping and gambolling as if in the
exuberance of vivacity. This fish'comes in shoals to the soutn-
ern coast of Britain, in the months of April and May ; and from
its appearing a short .time before the Mackarel, it is termed by
the fishermen the Mackarel-guide. Tt is not in much esteem as
an article of food.—To this group also belongs the Exocetus,
best known as*the Flying-fish ; which is remarkable for the
enormous development of its pectoral fins, and for its pdwer of
sustaining itself upon them ont of water. It is necessary to
bear in nfind that the term Flying.fish has been applied to this
genus, in cdmmon with the Flying.Gurnard (§ 555) ; and that,
although really so different, they liave been continually con-
founded together in the accounts of voyagers. The term F. lying-
fish ought to be restricted vo the Exocetus: which is the one
that best deserves it.s Various upecies exist in different narts of
the' seas of warm latitudes ; aid our own coast has been occa-
sionally visited by them. As elsewhere stated (Axtu. Prysior.
§ 667), their flight throughthe air seems entirely ta depend
upon the impulse they receive from thé stroke of their fins upon
the water, at the moment of quitting it: They are to a certain
degree supported by their wing-like nins, while sailing throngh
the air ; but they do not scem able to raise or. to propel them-
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selves by striking them against it. Tie most usual height of
theis flight is from two to three feet ; but they have occasionally
been known to spring to a height of fifteen or even twenty feet!
The utmost length of their flight seems to be beftveen two hind
three hundred feet ; and its extreme duration aboat thirty seconds.
Few spectacles are more beautiful, than the s.udden rize of a shoal
of Flying-fish from the gently-uniulating sturface of the tropical
ocean,—their scaly surface and extend® find glistening in the
bright sunshine with all the varied hues of the rainbofv,—and the
ggaceful curves in which they move at ‘ln§t terminated by a ‘return
to their native element, from which they presently aga’in spring
up with renewed vigour., These airy exeursions are commonly
rega~ded as octasioned by the pursuit of Dorados, Bonitos, and
~ other fighes of prey ; but this is probably by no mtans the case,
for the Flying-fish seem frequently to rise from the water for the
mere sake of exercising, with pleasyre to themselves, those powers
of movement with which titey are endowed,—just as we see
other fishes gambolling about in their usual medinm. Whilst in
the air, they are often seized upon by the long-winged sea-birds.

569. The next family, SiLURIDE, or Silure tribe, is distin-
tingunished by the want of scales, havhg only a naked skin, in
which large bony plates are frequently imbellded. Many of
them Ifave,the adipose or fatty second dbrzal fin, which is a pro-
migent character of the next family. The species included in
this group are mostly river-figh, of considerable size, inhabiting
warm climates. Many of thsm have the first ray of the pectoral
fin very strong and bgny ;*and the fish can, at pleasure, lay it
flat on the body, or keep it fiyed in a perpendicular direction, in
which case it becompes‘a formidable tveapon, capable of inflicting
very tyoubiesome wounds. There js no snfficient reason, how-
ever, to believe that these wounds are venomous,—The Malap-
terurus, remarkable for its. electrical powers, has been already
noficed (§ 543). 2

570. The two remaining grounps of this order are of great
importance to Man, frém the large supply of wholesome and
palatable food which they“yield. The first of these is the family
SALMONIDE, or Salmon and Trowt tribe ; which is charaoierised
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by having all the rays,of the first dorsal fin soft or juinted;

and the second dorsal entively adipose, being merely a fold of.skin
i-nclosing fat. The species of this family are at once distin-
guiched froni~the Siluridee, by having the body covered with
scales ; they are generally very muscular, and possessed of great

\ strength ; and they are voradious in their habits, feeding rather
“upon Insects, smalk: Crustaces, &c., than upon other Fishes.
The different subdivisicns of the group vary considerably in
regard to the position of the fins, and the degree in which the
moutheis armed with teeth. Most of them frequent the estuaries

of rivers; and ascend tfie stream at regular periods to depos-it
their spawn in its higher parts; and it has been ascertained that

the same fish and their descendants resort in suc¢ossive years to

one particular locality. Nearly all the members of the family

p are clonded with transverse dlfsky pfltchcs when very young, and
A’ undergo considerable changes in their li'very before they arrive at
their full growth. Hence there is fuchdifficulty in determinihy
their species; which is increased by the circumstance, that the
male, in many instances, appears to be capable of Propagation long
before arriving at its full growth. The Salmon of our own
rivers is one of the largest of the whole family ; but in conse-
quence of the eagerness with which it is pursued by fishermen,

it does not often attaiw its full size in this country. “Enor-
mous specimens, however, are now and then captured ; a weight

of 40 lbs.«does not seem very uncommon ; and in 1821, a spéci-

men was exhibited in London, weighing 83 1bs, The usual time

at which the Salmon leaves the sea, is the autumn ; it remains

in the rivers during the winter ; and returns to the sea, after

' having depositéd the spawn; in the spriag. The young fry,
termed Smalts, are carried dowr to the sea in the months of
April and May. In some rivsrs, however, they do not maxe
their ascent until the‘winter; and in others they even deldy it
until the spring. Tl_l&_ee variations appear tos depend upon
differences of temperatare in the rivers-themselves ; since, when
these are very cold, the fish avoid passing the winter in thent.
Before depositing its spawn, the Salmon makes a furrow with

its nose in the gravelly bed of the river; and its eggs, when
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deposited in this, are carefully covered uf. The common T'rout is
entizsly a fresh-water fish, delighting in rivers which have a
rapid current, and abounding also in many stream-fed lakes ; i?
lurks during the day in the deep pools, under the shtadow of large
stones, or under precipitous banks; and becomgs activg towards
evening, when it begins eagerly to pursue its prey, which seems

to consist especially of Insects and aqhatic Yarvee, and of small =

Crustacea,—but also of small fishes, an® thetova of the larger
ones.—The Char is considered as having the mest delicate
flavour of any of the fishes of this family ; it is a lake fish, and
is not very common in this country.—The Smelt resembles the
Salmog in its habits, but is much smaller; 5t has been found,
howgver, to thrive very well when confined to fresh water.—
Several other genera exist in various parts of the werld ; some of
them approach other families in their gerneral structure, and are
exclusively marine in their habits.

571, The only remaining family of this order is that of CLUPEI-
&, or Herrings, and their allies. These have a scaly body like the
Salmon’s, but no adipose dorsal fin; and there is also a differ-
ence in the arrangement of the bones of the jaws. They are for
the most part marine fishes ; only afew species, as the Shad
and White Bait, ascending rivers periodically like the Salmon.
Tl.le Inbits of the common Herring, i regard to its reputed -
migrations, have been already noticed (§ 546) ; notwithstanding
the very circumstantial account given by Pennant, and copied
by later authors, it scems npw to be well: establisked that the
only migration of the Herring,is from the deep seas to the shores
at the spawning season, and from the shores to the deep seas
when this is over. It is a curious-and perplexing circumstance,
that the shoals of Herrings do not continua to resort vo the same
localities ; but that they will leave somn parts of the coast which
they hud been accustomed to visit with regularity, and will make
their appearance on others which they had not previously fre-
quented. Their food copsists of small Crustacea and Fishes;
and it appears that they do not spare the young of their own
race, five, small herrings liaving been found in the stomach of a
large female. They usually swim near the surface of the water ;
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and, like other fishes whaqse habit is the same, their gill-openings
are large, their respiration considerable in amount, their musenlar
energy great, and their demand for oxygen so constant, that,
when taken dob of the water, they speedily die. The Pilchard,
Sprat, Shad, White-Bait, Sardins, and-Anchovy, are all more or
less clmely allied to the Hegring,—the last departing from it

““ihost widely. The wange ‘of the Pilchard, which abounds on
" the Cornish coast, is mgre southern than thit of the Herring;

and the Anrhovy and Sardme replace the Herring in the Medl-
ter—anoan, where
it is unknown.
> The importance of
the' Herring and
Pilchard Fisher-
igs is very great.

¥ Fla. 276 —ANCHOVY,

* Some notion of it may be formed from the fact, that nearly

500,000 barrels of herrings only hava becn cured in one year; of
which more than half were exported. The number of persons to
whom this Fishery gives employment in various ways, must, there-
fore, be very considerable, though it cannot be exactly estimated ;
and the value of the produst as an article of export trade is very
important, Thestotal number of persons directly employed in
the Cod and Herring fisheries of Britain, as Fishermen, Coopers,
Curers, &¢., was nearly 87,000 in the year 1836, Of the extent
of the ledmrd fishery some idea may be formed from the fact,
that about 12,000,000 of these fish have been sold for home
conaumptnon alone in a single year; and it is said that more
than this number have been brought into” one port in a single
day. The principal centre of the Ilemng fichery is at Yarmouth
in Norfolk ; that of the Pllcbnrd fishery is the neighbourhood of
the Land’s End.

572, With the precedmg ordcr is arranged by Cuvior the
Lepidosteus ov Bony Pike, which has many of tho characters of
the Pike, with the structure of the héad of the Herring. I!:
differs from both these, however, in havirg the body coverea
with a case composud of dense bony square scales ; which are 50
fitted together as to form a most complete armour. An in-




48 LEPIDOSTEUS.—GADIDE; OR COD TRIBE.

creased knowledge of its intei-naf strucgure, however, and of the
fossjl species most nearly allied to it (which are very numerous
in the older rocks), has led to a very different Position being
assigned to it. Its skeleton differs in many psfticulars from
that of ordinary Fishes, and presents several poipts of n;sembl.an'cc
to Reptiles ; and this approximagion is equally remarkable in
the structure of the respiratory appardtus,—#he air-bladder being-
double, and comxﬁunicating with theogesophagus by a regular
trachea or wind-pipe, furnished with a glottis at itd upper ex-
tremity, so as to be nearly as complete as the lungs.oflghe
Biren. In regard to the order of Squrkid fishes, of wlrigh this is
nearly the only génus at present remaining, but avhich was
oncg the prelominant group of Fishes, more will be said
hereafter (§ 582). The Lepidosteus is an inhabitant of the
rivers and lakes of America, most of thé species being restricted
to its warmer parts.

0

Orper III.—MALACOPTERYGII SUB-BRACHIATTI.

573. The Fishes of this order, from the position of their fing,
have greater facility of ascending and descending, than the ab-

dominal fishes; and the range of depth inhabited by the same

animal is consequently greater,—except where, as in the Flat.
fist, there is a peculiar adaptation to a residence at the bottom
of the sea. The first family is that of thg Gapina, or the Coq
tribe ; which have a long hody, rather slender, and covered with
soft scales,—the head; however; béing naked. They live for t}o
most part in the seac of cold or tamperate clinfates ; and from
their size and théir tendency tq, congregate in particular localities,
as well as from the wholesomenecs and good flavour of their flegh,
they ave probably more important to Man'than any other fami]y,
of Fish. The Cod fishery on the,banks of Newfoundland seng
a vast supply to almost eery part of the World ;" and the amoypg
“caught on the Britisk shores also is very considerable. Ty,
appgarance and quality of the fish vary considerably according
to the naturc of the ground on which it is taken. Its Yepro.

¥
g
: 2
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ductive powers are erormous; the roe of a single female
having been estimated to contain nine millions of eggs. N carly
allied to the Cod, are the Haddock, Whiting, Hake, Ling, Rocl-
lingg Coal.fisk; and others. The first of these is considered as
the most gdelicata of the whole family, When fresh ; but it does
not take salt well ; and for preservation, the Cod and Ling excel
the rest. P o % :

574, The second fanxly of this order consists of the PLECRO-
NECTIDE, or Flat-fish. Th‘ese present several remarkable pecu-
liaritice of structure ; by which they are distinguished, not on]+
from all ather Fishes, but even from all other Vertebrated animals.
Their body is extremely compressed, or flattened at the sides ;
the animal, however, does not habitually swim with these sides
erect in the water, but usually lies flat on the bottom, one side

s being in contact with if, and the other being directed upwards.

The lower side is generally white, whilst the upper is brown ;
and the former is commonly (but ecroneously) regarded as the
belly of the fish, and the Jatter as its back. The dark colour of
the upper surface harmonises with that of the bed on which the
fish lie; so as to enable them to conceal themselves from their
foes, or to watch for their prey, without being themselves ob-
served. Individuals are occasicnally met with, in which both
sides are coloured alike ; “these are said to be * Doubles.” Tt is
usually the coloured side which is doubled ; though it is occa-
sionally the white one. By a change in the position of the
head, hoth the eyes are brought rourd to the light side, so as to
look upwards, when the fish is lying ou the bottom ; this change
may be designated as a sort of twisting-round ; but it also in-
volves an unequal developmerit of the boned on the two sides of
the head, which shows itself in thc mouth. Of the pectora fins,
too, one is usually larger than thé other. The dorsal fin is con-
tinued along the whole of the ridge of, the back, from the' head
to the tail ; and the anal fin usaally forms a like continuens ex-
pansion below, sometimes uniting with the vontral fins, These
fishes have no air-blgdder, and they scem to have little power of
rising from the bottom. When disturbéd, they will raiss thum-

selves into a vertical position, so as to show their white sides ; and
VoL, 11, s
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they then dart along with great rapidity ; but they soon return
30 their usual posture, and glide along with a sort of undulating
motion, at a little distance from the bottom. The Flat-fishes
are very tenacious of life; and the flesh of all of them isaery
palatable, That of the Turbot is considered as the most delicate
afforded by any marine fish. Although most of the species
are exclusively marine, yet tke Floundér and some others-
occasionally ascend rivers, and thrivesin brackish, or even in
: quite fresh water.c Thee®laice,

& b (_’ B T Fiounder, Turbot, Dal; Fi l‘:zkc,
\ A AT Brilt, Sols, and oOther well
A ey known fish of this-family, are .

closely allied to cach other,
both in structuwe and habite:

{ " e and they are all inhabitants
IR of British seas, The Halibwut, \\
XY ] o OF P ~

Fig. 2—~Praice. also an ,inhabitant of the

3 Northern seas, is larger than
any one of these, attaining a length of six or seven feet, and a
weight of 300 or 400 1bs. Tts flesh is rather coarse,and dry, but
it admits of being salted. In some of the Mediterranean species,
the eyes look towards the left side, instead of towards the right ;
the [attex, though the ordinary rule df the family, is sometimes
departed from in other species; the individuals that exhibit the
unusual formation, being said*to be « roversed.” ® As an in-
stance of the extent and importance of she Fishefies, of which
this family is the objecty ite may be mentioned that the Dutch
draw about 80,000 per annum, for the supply of Turbot alone
to the London market ; and it s estimated tliat, of the whole.
quantity brought to Billingsgate, the Putch is ndt more thay L
one-fourth, o s

575, The third and last family of the second division of Soft- i

rayed fishes, {s but a small one $ and consists of a group which
is characterised by the union of the ventral fins into a sort of
sucker, or dise, that tnables them to form a strong adhesion to ;
rocks: end other hard substances. In this manner they can
remain and find their food, in sitnations where every other
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species of fish would be _wept away by the current. From this
curious conformation, they have received the name of Disconorr.
Fheir skin is slimy and naked, or with hard grains imbedded
in il. Their pectoral fins are large ; and they swim with great
vivacity in shallow water, and near coasts. Several species of

A this family, most of them smatl, are found or the south and west

coasts of England. Une of the largest is knewn as the Lump-
Jish ; ithis is found as far northwards as the margin of the Polar
ice, and is a palatable article of food ; its name is derived from
the clumsiness of its form, its height being about nhalf its lengtls,
and its thickness about half its height. The Remora, or Suck-
ing-fish, (§ 529), is placed by Cuvier in this faxpily, although
its disc, or sucker, is so entirely different in its position ; but
he remarks, that it might be placed by itself, as the type of a

J distinet fawily.

Orpzr IV.—MALACOPTERYGII APODA.

576. The fishes in which the ventral fins are always wanting,
form but a single natural family ; MuraND=, or the Eel tribe,
These are at once known by their long, slender, snake-like
bodies, covered with a soft skin, and having the scales very
minute, and often almost invisible. The gill-orifices are ve.y
small, and are prolonged far back, £a that a cort of long passage
is fermed from the branchial chambex to the surface of the body.
In this manner the gills are so mueii shelteced, that the fish can
remain out of the water for a considerable time, without those
organs being rendered unfit (by becoming dry), .to carry on the
respiration. = Of course, the access of water to the gills cannct
at any time be so free, as it is in fishes with large gill-openjings ;
and their respiration may be habitually less. Tt is in animals
with a feeble respiration, ashas been glready remarked in the
case of Reptiles, that we find the greatest teracity of life; and
every one knows the. difficulty with which the Eel is killed—the
most cruel injuries being sustained by it without thq loss of its

vitality. . The ordinary Iels, of which there are several species,
w2
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inhabit ponds, rivers, and the brackisl! water at the mouths of
rivers. In the autumn they make their way to the sea in vast
numbers ; for the purpose, it is believed, of depositing thelr
spawn. Myriads of minute Eels, three or four inches long! are
seen in the spring, making their way up riveds, andodispersing
into the tributary streams as tEey proceed ; but whether the

parent Eels thus rcturn is uncertain. It i& well known that the

o

Fels which inhabit inland lakes and po‘n(}s, whence they cannot
escape to the sea, are able to breed ywithout this migration ; but
vt appears that their season is somewhap later, the water in such
sitnations being colder than that of” the sea in the early spring.
Eels frequently quit the water, in warm, damp nights, and
wander over the grass; either in quest of worms, frogs, or other
food ; or in order to change their loca]itg.—Mnny' of this family

are chiefly marine ; though they occasionally stray into the,

months of rivers: this is the case, for instance, with the Conger,
swhicli is one of the largest of the whole order, sometimes mea-
suring six feet in length, and being as thick as a man’s leg.—
"The Ophisurus, or Snake Eel (so called from its strong resem-
blance to a serpent) of the Mediterrancan, attaing the same
length, but is not so thick. In the g@nus Murana, and its allies,
the pectoral as well as the vential fins are wanfing ; and the gill-

openings'are extremely small. This, tao, is a Mediterranean fish ;°

it~ was much esteemed by the ancients, who kept it carefully in
ponds ; and there s a well-known story of a cruel master, who
caused his offending slaves to be flung alive into “the ponds, to
feed the Murmnse. The coriinion species grows to the length of
three feet or more ; its surfece is mottled brown,and yellow ; and
it is very voracious and ugly. In some of the genera nearly allied
to tuis, the gill-passages unftg, w0 as fo open externally by a
single orifice on the under side of the meck ; and in several of
these, we find the air-bladder almost as completely presenting
the cLaracters of a rudimentary lung, s in the Sauroid Fishes
(§ 588). A

577. The Gymnati, or Electric Ecls (§ 540), and their allies,
have béen separated from the preceding family by some natu-
ralists. on account of the less complete inclosure of the gill-covers
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by the skin, and of the £bsence of the dorsal fin (F ir. 262). It
i8 to the true Gymnotus, that the electric power is confined ; and
the group includes several other generay of which some belong to

the British seas. Of these may be mentioned the Leptocephalus,

or Morris; whiclz is a small riband-shaped fish, with a body so
thin and transparent that its internal stracture can be seen with-
out dissection ; it lurks among sea-weeds, and is very lively in
its motions. The Amnodftes, or Launces,—one of which is known
to fishermen”by the name of the Sand-Eel, and another as the
Sand-Launce,—are remagkable for their habit of burrowing i
the sand,sin which they find the worms that constitute their chief
food. They become in:their turn the prey of tlip Salmoa; to
whose support, whilst they are in the cstnaries of rivers, the
Launces are believed to contribute largely. .

Onrper V.—LOPHOBRANCHII.

578. This order consists of a small group, which is separated
from all other Osseous Fishes by the structure of the gills ; which,
instead of hanging from the branchial arches in fringes of paralle!
fibres, disposed like the teeth of a comb, are set upon thgm in
small round tufts, arranged in pairs. From this pecuiiar con-
formation, the name of the order, which signifies tuft-gilled, sis
derived. The gills are defended by a large aperenlom, which is
attached by a mermbranous covering on all sides, except at one
part where a small hole is left fer the escapeof the water, These

fishes are also distinguished by haviag their body covered with

shields or small plates, which often give it an augular form. In
general they are of small size; and often without flesh. the:
do not present many points of general interest ; but there are
certain peculiarities in their orggnisntion, which are very interest-
ing to the Naturalist. I the Syngnatjus, or« Pipe-fish, which

has o prolonged muzzle like thiat of the Fistulirida (§ 566), the:

€ggs are not deposited as in other Fighes, but are conveyed
into a sort of pouneli, formed by a doubling of the skin under the
body of the male; this pouch is under the abdomen in' some
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species, and at the base of the tail in olhers, In this pouch the
egos become matured ; and when the fry are ready to escape, it
opens and allows them to passout. This contr‘i’xnucc reminds
us of the pouch of the Marsupial Mammalia ; but there is this
striking difference, that in the latter it is the Fefhale whtich affords
this protection to the young, whilst in the, Pipe-fishes it is the
Male. It has been asserted that, even ﬁm‘ar the young have
quitted the pouch. they will return tob'i,t again ; aad that the
parent shows great attachment to, them. The Hippocampus
1 Fig. 259) has a prehensile tail, unfprnished with ‘;m;' finny
expansion ; and is2nabled by its means to climb or hdld on by
the stalks of marine plants. It is only in the dead specimen,
that the neck acquires the peculiar bend, which gives its head the
resemblance to that of a Horse, from which its, name is derived.

The Pegasus, though furnished with a snout, has the mouth |

heneath it ; the pectorsl fins are large, and are spread out in a
wing:like manner; whence these curious Fishes have derived
their name, which signifies Flying Horses.

»

2 Orper VI.—PLECTOGNATHIL

579. We mnext come to another s:null order, which forms a
connecting link between the Osseons and Cartilaginous fishes. It
resembles the lattér, in having the upper jaw attached to the
cranium, in such a manrer as fo posee‘és It little power of
motion (whence is derived the name of the Order, which means
baving the jaws soldered), and also in the imperfect ossification
of the skeleton. * Still, in its general conformation, the skeletoy
rather resembles that of the’l;oﬁy fishes, The gill-lid is cons
cealed under the thick skin, as in the preceding Orders; and
there is but a small gill-opening on cither side: the ribs are
scarceiy developed. This Order includes two families, which are
distinguished by the sfructure of their teetl. In the first of
these, the Gymnodontes, or Fishes with naked teeth, the jaws are
shaped like the beak of a Parrot; and are composed of parallel
plates of a substance resembling ivory.. These are reproduced as
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fast as they are destroy»d by wear; and they constitute yery
efficient instruments for grinding down the food on which these
animals live,—which consists of Crustacea and sea-weeds. To this
family belong ‘the Globe-fishes ; which are so named from their
power of distendiag themselvgs into a s;;hcricnl form, by inflating ;
with air a large sac contained in the abdomen, When thus
distended, they float along the water with the back downwards,
swimming x_)uward:; by fheans of their pectoral fins ; and they are
covered with a series of large spines, which are raised up when
the body is thus inflated, 50 as to form a very efticient means of
defence.~ From this last circumstance, these Fishies have been
sometimes termed Porenpine-fish. There are three gerera in
which this curions power exists ; the Diadon (tsi'o-toothed), in
which there is no furrow or division in the jaws, so that each
seems like a single tooth ;—the Z%riodon (three-toothed), in
which there isa division in the,centre of the upper jaw ; so asto
divide it,»as it weré, into two teeth ;—and the Tetrodon (four-
toothed), in which there is a division of this kind in cach jaw.
Besides these, this family contains the Orthagoriscus, or Sun-fish
(so named from its rounded form), which looks like the anterior
half of a fish cut in two m the middle. It has the power of
floating with its iead and eyes above water ; but not of distend-
ing itself with air; in this state it moves along side‘?’ayg, very
slowly, however ; and appears like a dead or dying fish. The
Sun-fish (or Moon-fish, as it is sometimes called) attains a con-
siderable size; of the short species; which is most remarkable _
for its peculiarity of form, individuals have been frequently
caught measuring four feet in lepzth, and nearly as much in
breadth, ngd weighing 400 ibs. ; and it fias-lgeon stated occa-
sionally to attain double tlvatwv‘\cx'ght. .
580. In the sccond family, that of BAvisting, or File-fishes,
the jaws are armed with a small number of distinct teeth ; the
skin is either rough, or coverédd with very hard scales,— hence
their name, and the mouth is prolonged ints a sort of pyramid,
In their general form, and in the brilliancy of their colours, they
bear a considerable resemblance to the Cheetodons (§ 556) ; and,
like them, they inhabit the seas of warm regions, keeping near
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the surface, or in the neighbourhood of rocks. Some of them
ate remarkable for the appendages with which the body is
furnished, which aré
especially striking in
the alistes peneilli-
gerus 5 their use, how=
eber, is entirely un-
* known.—The Ostra-
cions, or Trunkfishes,
b should probably be
° placed in a edistinct
family, so rémarkably
are they distinguished
Fro. 278, —DArisTR: ;A\‘(‘ LI 8 o by th(i IﬁOdo > o
A e the body is protected.
The head and body are,covered avith plates of bone, soldered
togethee in such a manner ®as to form an”inflexibles cuirass ;
leaving only the tail, the
fins, the mouth, and a small
margin of the gill-opening,
capable of motion,—all of
which moaveable parts pass
throngh openings of the
cuizass.  The greater part
of the vertebrm also are
soldered together. There are no ventral fins, and the dorsal and
anal are small and are placed far back ; there is little flesh.; but
the liver is large, apd abounds in oil. The surface is often
armed with spines.  No species of these singular Fish are known *
in the British seas. ' ‘

Fia, 279.—Truxk-Fsm

Ya



(51
~1

(4

* Orper VII —CHONDROPTERYGII BRANCHIIS
. LIBERIS.

X (\k 581. We aré now arrived at the trne Cartilaginous fishes }
‘ 3

(§ 525); of which the first order so far resembles the Osseous
group, that the gills areconnected externallyswith a single wide
opening on %zach side, furnished with an operculum, or gill-cover.
All thg Fishes of this order are considered by Cuvier as be-
longing to a single fangly ; but they may be probably bettes
nmmge(f under twq families, the ACIPENSERIDE, or Sturgeons,
and the Cumzring, or Chimmras,—the formey having more
affinity to the, Osseous fishes, and the latte? to the Sharks. ‘“The
body of the Stuggeon i= more or less covered with bony plates,

l‘m. 200.—STUncroN.

arranged in longitudinal rows ; .and the head is armed with the

< same. The mouth is sitRated beneath the elongated myzzie, and

is small and toothless. The air-bladder is very hrge, and com-
municates'by a wide opening with the gullet ; and in this, and
other points” of their internal (.onfoxm'\tlon, the Sturgeons show
a considerable approach to the Lizards, whence they are ranked
among the Saurcid fishes (§ 588). The form of the tail is
anot.her mark of resemblance'; for the veriebral column is con-
tinued intb the upper portion of the caudal fin, the lower one
being given off from its enderside,—instead of stopping short at
its commencement, and sending off the upper and lower portions
of the fin in the same manner, as in nearly all other Fishes
(Fig. 246). Sturgeonc like Salmon, Ascend large rivers for the
purpose of spawning; and they are the. subject of valuabie
fisheries. They are more abundant in the Contmcntal pivers
than in those of Britain ; and are particularly numerous in those
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which fall into the Black and Caspitn seas. The common
Sturgeon attains the length of six feet; but the great Sturgeon
has been found twelve or even fifteen feet in length, and weighing
from 1200 to 3000 1bs. The flesh of the former is“very palatable
and wholesome, resembling veal in its charaeter; that of the
latter, however, is not esteemed! The Sterlet is a smaller

species, about two feet long ; which is fétnd in the Russian

rivers, and is considered 2 great delicaly. XIl the species are
valued on account Of the excellent Isinglass which i8 yielded by
their air-bladders ; and their roe is salted and prepared by the
Russians, forming a dish termed caviare: More than 4005000 Ibs,
of this have been prepared in the Caspian fishery, in a single
year —The Ciineripx have the gills not entirely free at their
extremities, but partly attached, as in the Sharks ; “and although
there is externally but a single gill-opcnfng, yet internally there
are five separate passages, terminating in the common aperture.
Tiey lay large, flattened, eggs, included inca sort of leathery
covering ; in which respect, also, they resemble the Sharks.

The commonest species is known under the name of the * King
of the Herrings.”

-
o

Oroer “VIIL.—CHONDROPTERYGIT BRANCHIIS
¢ FIXIS. o

W

582, This order includes the two farailies of Sharks and
Rays ; which, though very different in external form, agree in
many points of internal struckure, and particularly in having the
gills fixed at their extremitios to the outersides of the gill-cavity,
un(:. in having a'series of ape.turs, through which the water
passes out from each branchial drch. 1In these particulars they
correspund with the last order of the class,—that of Cyclostome
Fishes ; but they differ from them in having a much more per-
fect skeleton, and in havirg both pectoral and ventral fins. The
aifferences between the two families of Squarins, or the Shark
tribe, and Ramz, or the Ray tribe, chiefly consist in their
external form ; the body in the former being elongated, and the

)fw,
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tail extremely fleshy ; whilst in the latter the body is short and
flat, the pccb?ml fins immensely extended, and the tail slender
Of the true b.lnearke, there are several species, of which the Wiite-

Fio. 200 —Wiuire Suang.

shark is the most notorious. It sometimes attains the length of
twenty feet, and its maquth is sufficiently wide to enable it to
receive the thigh or even the body of a Man. This species
inhabits most of the segs of warm latitudes ; but it is rarely or
never seen near our own shores. The Foz-shark, ov Thresher, is

F16. 2§2.~FOoX-EIARK.

remarkable for the great development of the upper lobe of the
candal fin, into which the vertebral columnu is prolonged (§ 581);
this being nearl;” aslong as the entire body. This fish is oceasion-
ally met with on our own coasts, and sometimesattains Ahe entiro
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length of from ten to twelve feet. Its jape is not so wide, nor
ore its teeth so formidable in proportion to its size, as those of
the preceding ; but its tail is a powerful weapq’n, and it 15
exceedingly bold and voracious in its disposition. It has Legn
stated on good authority, that it is not uncommen for a Thresher
to approach a herd of Dolphins which may be sporting in unsus-

picious security, and by one splash of its taid to put them all to

flight, like so many hares before a howd ; yét the Dolphin is
gix times the bulk of the Thresher.—The Blue-shark bears more
resemblance to the White in its general form, but is much smaller,
not exceeding six or seven feet in length. 1t is very comanon off
the Cornish coast, and is extremely troublesome to the fishermen
during the Pilcnard-fighing season, cutting their lines and nets,
and devouring the fish—The Porbeagle belongs to an allied

genus, Lamna, which differs from the true Sharks in having a

pyramidal snout, and the gill-openings placed rather further for-
wirds. Tts common nanfe scems to be compeunded of Porpoise
and Beagle; for it bears some resemblance to the former in
:'.lnapc, whilst it corresponds with the latter in its babit of hunt-
ing inpacks. It is occasionally met with on almost all parts of
the British coasts, being found chiefty in currents near rocky
places ; it is' voracious in its habits, swallowing" entire Fishes of
two feet in length.—The Notidamus, which is an inhabitant of
th? Mediterranean, is the largest of the true Fishes, its length
being sometimes as much as thirty-six feet ; but it is compara-
tively harmless, % i ) G .
583.. This family containsumany other genera, more or, less
departing from the ordinary typ&; among these we may mention
the curious Zygana or Hammer-héaded Shark ; which resem-
bles-the ordinary Sharks in the form of its body, but has its
snout prolonged into the form of d double-headed hammer, with
an eye in the middle of each extremity. Tt is occasionally met
with in Enropenn' seas, atfaining” the lpngth of twelve feet,
and. larger ones are said to inhabit the tropieal ocean.—
‘ine Dogfish is nearly allied to the Sharks; and is probably
more abundant on our own coast than any other of the order,
Almost every one wh.o walks along ‘the shore may meet with its
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eggs, which are enclosed¢in flat oblong cases, with a long tendril
from ecach corner, by which it clings to solid bodies, or to sea-
\Qeed In these cases, which are commonlv known by the name

B3 —HAMMER-HEADED SHARK.

of “fairies’ purses,” there is a fissure at each end, which admits
the free access of sea-water to the egg; and through one of these
the young subseguently escapes, The Small Spotted Dog-ﬁsh is
the species most commor on our own shores ; and it xs not only
very troublesome to the fishermen by entangling itself in their
nets, but-also by frightening away the shoals of Herrings, «ec.,
which are :nigrating towards the coast.—The last fish of this
family here to be noticed, is the Pristis or Saw-fish; so named

w1

Fm 204 —Saw.rrsi,

from the extension of lts snout into a*long flat blade, fnrmshed
with a row of sharp spines, resembling iecth, on either side.
With this formidable weapon the Saw-fish attacks the lergest
Whales, and inflicts very severe wounds. It sometimeos attains
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the length of twelve or even fifteen feety This fish is very widely
dlstnbutcd being found in the arctic, antarctic, and troplcal seas;
but it seldom approaches the shore. | 0
584. The true Rays, typical of the family Ratpz, have the
'body so flattened, that the pectoral fins seem like a continuation
of it; and these meet in front of''the snout, and are prolonged

backwards as far as the ventral fins ;" thussgiving to the whole -

body a nearly circufar form. The eyes ure situated on the upper
side of the body, as in the Flat-fish (§ 564) ; but it'will be ob-
served, that the plan of construction’of the Rays and Skates, is
entirely different from theirs, the tsvo’margins being here com-
posed of the edges of the pectoral fins, whilst in the Flat-fish
they, are formed by the dorsal and anal ; and the Flat-fish habi-
tually lying on one side, whilst the Rays, &c., lieson the abdo-
minal surface, where we find their mouth :md gill-openings.
These fish live for the most part near the bottom of the water,
oli beds of sand or mud? When 'disturbed, fhey glide, along in
an undulating manner, with a slight motion of the pectoral fins ;
and if attacked, they defend themselves by lashing violently with
the tail, which is often furnished with sharp spines. In the
Sting-Ray (Trygon), the tail has a single
strong spine, ,notched on both sides. There

tween the Sharks and Rays, by which the two
families arg connected. Most of the family
are extrervely voracious, feedipg oft Fishes and
Crustacea, and on naked or testaceous Mol-
lusks. The fecth aro flattened and Jozenge-
. Fio, S, shaped ; and so powerful are the jaws, that

= they are capable of crushing the” shell of a
Crab with the greatest ease. Séme of the Rays produce their
young alive ; in those which lay cggs, these are deposited in a
horny case, like that of the Dog-fish. Qge of the most common
of the British species is.the Thornback ; so named from the
skin of its back being covered with thorny, tubercles, variable
in their number ; this fisli is taken in abundance in the spring
and smvmer, when ig visits the shallows for the deposition of its

are several species, lntermediate in form be- -

f
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eggs, and it is an excellent article of food. The Torpedo, or
Electric Ray (§ 542), is occasionally met with on the Channel-
chast of Englind ; but it is more common in warmer seas, espe-
cially the M@literranean. It is peculiar, not only from the
possession of the.electric apparatus, bet also on account of the -
fiddle-shaped form of its body (Fig. 263). The Myliobates re-

"“ceives its common nime of Seg-cagle, from having the pectoral

fins of extreme breadth,mo that it much resembles a bird of prey,
with its wfugs expantled. It inhabits the depths of the ocean,
and attains a very large sizd ; in a specimen caught in the West
Indian geus, the length of .the body was 10 feet, its greatcéz
breadth 13 feet, and the length of the tail 15 fect.

L

-

-

Onpir 1X.—CYCLOSTOMATA.

585. The Fishesof this Order aréthe least perfect of the whole
class, in regard to the construction of their skeleton ; and are,
therefore, at the bottom of the whole series of Vertebrated ani-
mals ; which they may be correctly regarded as connecting with
the Invertebrated sub-kingdoms. 8o far are they from having
a jointed vertebyal column, that this is replaced, in the highest
among them, by a sort dt cylinder of cartilage, which represents
the bodies of the vertebra, but which does not show any defi-
nite division into segments ; and in the lowest, this eylinder has
not even the firmness of cartilage,obut consists of a membra-
nous bag, containing a gelatinouse semi-figid substance. There
are no ribs, nor are there either pectoral or ventral fins ; there is,
in some, however, a kind of fin beneath the tail, but this has no
rays. The’ body is usually prolenged, and nearly cylindgsal ;
and terminated by a circalar mouth adapted for sucking. In
the Lampreys there are seven gill-openings on each side; there
are strong teeth in the ring formed by the pair of jaws:and the
inner part of the dise, which may b2 considered as the lip, is
also beset with hard tooth-like tubercles. The tongue, which
moves backwards and forwards like a piston, and which is the
principal instrument in the aet of suction, is* also farnished
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with two longitudinal rows of small 4eeth. By means of this
sucker, the Lamprey can attach itself to the bodies of the largest
. °

el .
Fuo, 295 —Bammey. @ §

. )
fishes ; and is able speedily to pierce through their jfiteguments,
and to prey upon their substance. + The largest speciesy which
attain the Iength of two or three fept, ‘are marine ; the former,
which chiefly ainh:l'ui!b rivers, are sometimes called . Lamperns.
The membersiof the genus Myxine, or Hag, and itz allies, have
not even a cartilaginous ring around the mouth, its, borders being
entirely membranous, and furniched with only one tooth. The
mouth is surrounded by eight cirrhi, or tendril-like feclers ;
which remind us of the arms of the Cuttle-fish in miniature.
This fish is destitute of eyes; and does not seem, indeed, to
have any other special organ of sensation than these cirrhi. The
best known species is known to British fishermen under the name
of the Hay ; it is found in the intepior of other fishes, whose
bodies it has entered for the purpose of devguring them ; and
it seemis-to attack in preference those avhich have been hooked, .
and whiefl, consequently, are not able to defend themselves. As
miny as six Hags have been found in the skin of a single Had-
dock, on the Norway coast, (where this gpecies is emore abun-

+ dant than our own), the flesh of which they had almost entirely

consumed. It is usudlly from twélve to fifteen inches in length,
and of the thicknesssof the “little finger ; and its whale tissues

- are 50 soft, thatit would nof have been supposeds capable of

inflicling any serious injury. Fhe quantity of muens which it
can ‘segrete from its surface is enormous; it has been asserted,
that if a Hag be placed in a pitcher of sea-water, it will speedily
convert'this into ‘a semi-tramsparent jelly ; and that, if placed
n a fresh quantity of water, it will change this in the same
manner. The most imperfectly formed of afl Fish is, probably,
the Amphiozus, or Lancelot ; which has, by many Natu-

£
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ralists, been removed alttgether from the Vertebrated sub-king-
dom, on account of the almost complete absence of what are
u%ually mgnréoled as the distingnishing' peculiarities of that group.
Nevertheless, fin attentive examination of its structure shows,
that.it bears a eloser reseml'glnnoe to the true Fishes than to
any other animals—-('thibit-ing their conformation in (as it were)

' "a degraded form. Ii*is of very diminutive sige, scarcely an inch
,in length, yery slénder,ind almost transparent.  The body is
compressed Interally ; and tl_iere are no pectoral, ventral, anal, or
caudal fins, but only a single dorsal fin, extending the whele
length of the body. Thiereare no eyes, nor. any vestige of any
external orfran, excépt a mouth, which ik surrounded by-small
tentacula, like that of the Hag. , There is-scarcely any trace of
a vertebral column, or of ribs ; yet the muscles are arranged with
i great regularity, “on the plnn. of those of Fishes in general.  One
of the most curions parts of its JStructure is the complete absence
of cerebral hemispheres, and even of ganglia of special sense ;
the spinal cord being, apparently, the only centre of its nervous
system. Thus it may be characterised as one of those expe-
riments prepared for us by Nature ;" exhibiting to us a case, in
which the Cerebrum is never developed ; the phenomena of which
closely correspond with the results that have been obtained
by the artificial removal of that organ. (Anim. Prysiow.
§ 465.) 2

% " a

586. The' Geological distribution of this class presents many
points of the greatest interest to the Hoologisk As might have been
anticipated from what is known of the history of the production

~-of the present crust of the globt, we find remains of Fishes in the
very earliestformations which distiretly exhibit the action of Wier,
—that is, which were deposited’as sediments in the bed of the
ocean ; and this long before we have reason to believe that any land
animals existed upon the surface of the globe. But the Fishes
of this early date were, for the most part, formed upon a very
different plan from those of the present epocy, so that there are
very few of those now existing, which bear any close resenblance

to them ; whilst, on the other hand, the greater: proportion of
VoL, g, v
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the species now existing had no reprisentatives among those,
~which inhabited the primeval ocean. Many of the latter are
known to us only by their scaly coverings, which are frequently
preserved with the greatest perfection, when the ‘internal skele-

" ton has disappeared,—the scales having the hardness of bone or

even of enamel, whilst the skeleton was cartilaginous.—As we
ascend ' towards the newer fortaations, which are nearer the~
surface'of the earth, we find the charadier of* the class gradually
changing,—the forms, which were predominant ih the older’
-rocks, disappéaring one after another, and being repliced by
others, which bear more resemblance to those now existing. It
has heen disoovered by Professor Agassiz, “who has devoted a
large part of 'his lifesto the study of Fossil Fish, that thereis a
constant correspondence between the character of #the scales and
the internal organisation of the fish ; and he has proposed that

J
/

the arrangement of the class shall be founded in the first instance %

t‘x‘pon the form and structufe of the Scalese This classification
has not yet been received amongst Naturalists, as superseding

that of Cuvier ; but the advantages which it presents, regard
to the study of Fossil Fishes, give it a claim to our attention.
—According to Professor Agassiz, a1l Fishes may be arranged
undegr the four following groups : 2

I.°Gixomians ; from the Greeld® yavos, splendour—The
Fishes of this order are covered by angular scales, composed
internally of bone, and cogted with enamel. The scales are
regularly arranged, and entirely cover the skin with an almost
impenetrable armouy,—This order includes the Sauroid fish
(§ 588), of which the Stu;géons and the Lepidosteus are the
only existing rep:eséntatives ; toghther with many other peculiar

foiaas, to which we have nothing at all analogou$ among the §

Fishes now existing. . »

11 Pracopians ; from the Greek wAaf, a broad plate.—
This exder contains Fish whose kin js covered irregularly with
plates of enamel, often of considerable dimensions, but sometimes
reduced to small points, like the shagreen on the skin of the
Shark, and the prickly tubercles of the Ray.—Among existing
fish, this ordes comprehends only the Sharks and Rays and their
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allies ; but these form bu® a very insignificant part of the species
which are to be referred to it. 1 .
The two preeeding Orders are further characterised by the
peculiarity in the form of the tail, which has been pointed out
in the Sturgeons (§ 581) ; xmd} which, athong the existing fishes,
Kis confined to that ﬁ:mily, 'thh the Sharks and Rays, and the
| Lepidosteus. S L g .

II1L. Creyorpians; frfm the Greek KTeLs, genitive krevos, a
comb. The €tenoid fish are covered with horny or bony scales,
Jagged Tike the teeth of a comb on the outer edgel  The Perch=
and many other existing geénera are examples of this order,
which contding but few fossil forms, 2 . .

IV. Cyecromraxs; from the Greek svmos, a circle.—The
Tish of this last order haye their scales smooth and simple-at the

. margin, and oftelf ornamented at the upper surface. The Fur-
K ring, Salmon, &ec., are referred to the Cycloid order ; which,
with the preceding, includes all the® existing species, witk the
exception of the few that have been already mentioned as
belonging to the preceding groups.

587. Now the Fish of the oldest or Palmozoic strata belong
almost exclusively to the fifst of these divisions ; and of eighty
species of Ganoid fish,—which are all that have been bit’herto
described,—upwards of fifty are exclusively met wite in the
Old Red Sandstone formation alone. Many of the forms pLe-
sented by these are most extraordinary,—bwing totally unlike
any with whith wg are acquainted among existing species,—and
indicating an obvious mixture gr cembination of the characters
‘of the class of Fish with those of .the Crustacea, Indeed in
wegard to the real nature of sorfie of the spet;i%ediS(:O\-cre(l a few
Years since ifi Scotland, even Agastiz was at first undecided;—
sostrong was the resemblatice presented by them to certain formns
of Crustacea, especially the T'rilobites hercafter to be deseribed
(§ 764) ; and it was not gntil connecting links svere disosvered,
in which the distinctive characters of the true Fish were more
obvious, that the natire of the first could "be cortainly deter-
mined. The head.and body of many of these fish were'covered
by large. hard plates; whilst the intcrnal skeleton, f_'ro‘in the

r2 4
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entire absence of any remains of it, seerts to have been composed
of soft cartilage. In the Cephalapsis (or buckler-head), the head
was very large in proportion to the body, occupying one-third bf

its length, and being rendered of enormous breadth by twocres-

~ cent-shaped wings, extending backwards and catwards. In the |

Ptericthys (or winged fish), the pl.::tcs both of the head and body 2

were very large, and consequentiy few in*number ; it was foe-"
nished with a pair of wing-like fins, flaced far forwards, and
terminating in a kind of hook, or strong ‘cutved poiht ;- and the
tail, which oceupied more than a third of the total lengthi of the
animal, was straight, pointed, and‘covered with small tubercu-
lated angular cales.  *“ Most probably the tail was émployed as
the-principal organ of locomotion ; the pointed fins being elevated
at the approach of danger, and the animal in this'way rendering
itself as unapproachable and as difficult to be swallowed as its_

form would admit of.” The Cocosteus had a body of triangular 5

shapa, tapering away towards the tail ; and was covered almost
entirely by a central plate, much larger than any of the others,
baving a continuous ridge along the middle of the back ; it was
also furnished with a couple of defensive fins, situated near the
head, like those of the Ptericthys. The tail evidently possessed
a vertebrated structure; and itewas by this that the animal was
most certainly recognised as a Fish,—lte jaws and teeth having
mwgre the characters of the nippers of a Lobster or the mandibles
of a Beetle. Thes teeth were chiselled, a8 it were,’out of the
solid bone of the jaw; just as the teeth of a saw hre cut out of
a plate of steel : and the linerof opening of the jaws was vertical,
as in the Articulata, instead of being Aorizontal, as in the Verte-
brata. Remainsof this fish are Yound very abundantly in some -

situations ; varying from a fow inches to two feet in length.— ‘\

The other Fishes of the Palmozoic epcch were, for the most part, =
less widely different from those of the present day ; one remark-
able grnus,may be mentioned, the Holoptychius, which excecded
most of the others in tize, and was evidently adapted to prey
upon them. The name of this fish is derived from the large
undulating furrows marked upon the surface of its enamelled
scales, which give them a most beautiful appearance ; these scales,

e‘
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by their strength and n’agnitude, seem as if they might have
served for the armour of a Crocodile ten times the size of the
fish. Tts lncgg, also, was inclosed within bony plates, whose
uppér surface was covered with rough tubercles of enamel; and
the jaws, likewis®, were composed of bone, whose outer surface
A Was polished, covergd witly enamel, and unclothed with skin.
| Arow of thickly~s.ct.°poi.ntcd teeth fringed the enamelled edges
of the mouth, and corresponded to the lipg of ordinary fish 3
whilst within this was a second and wider range of teeth,
at least twenty times th? bulk of the others. This, and some®
other allisd genera, Jwere evidently the < pirates” of their day ;
the extraordinary armature of their jaws being §n conformity
with the remarkable defences, with which tRe bodies of the fishes

that served for their prey were endowed, .
kﬁ_A 588. As we pass from the Old Red Sandstone into the newer
rocks, we meet with a changesin the gharacters of the Fisly,
whose remains are itibedded in them. 4l those Just descfibed,
with the exception of the last, disappear ; and they are replaced
by others. 8till we find that of the Fish contained in the
Mountain Limestone and the beds associated with it, a large
proportion belonged to the order Ganoidians ; but, among these,
the Saurcid fishes now pgedomifmte. These are at once, dis-
tinguished by the peculiar form of their teeth: wRich are
marked by longitudinal furrows like those of Crocodiles ; arel
which havé a conical hollow at tle base, i which the next
tooth is prepz;red,.ns it many Reptifes. So strong, indeed, is
the resemblance of both the testh %ind scades of several of the
Fishes of this group to those of eome Crocodilian animals,
'f-‘hat, when first discovered, they were immediftely referred to
that class. The dimensions of =the” teeth of the genus Megatice
thys (large fish), far exceed those of any other fishes teeth, that
have been yet examined ; one of them having been found to
measure nearly four inchesen length. with a bresdth at tim base
‘of nearly two -inches. The large teeth are=accompanied by
séveral very small ones, which alternated with them, and were
distributed over the whole of the inside of the mouth. Seales of
this fish liave been met with as much as five inched in djm?:eter-
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There is some reason to think, from the character of the other
“fossils with which its remains are associated, that this Fish was
an inhabitant of fresh water, like the compamtivg-ly diminuti¥e
~ Lepidosteus of the present day (§ 072). The Satroid fishes pre-
dominate in an increasing degree among tlre genera of the
Ganoid order, as we rise tl-roug{x the newer strata; and at
last they become ghe only veprefentatives® of that order. It 15 1
between the Oolitic and Chalk periods, that we fipd the most
~ remarkable change in the proportion which the Fishes of this
“group bear to those of other orders; for, whilst the Oolite
includes the remains of numerous fishes of the Ganoié order,—
many of thenf Sauroid fishes of great size and strengfh,—we find
but very few in thes=Chalk and later formations, and even these
are of diminished size and ferocity ; so that, by this gradual
change, the order has now become nearly extinct, as nlrendy‘
mentioned. i A ‘
599, Itis in the stratd of the Carboniferous order, or the
Mountain Limestono and the overlying beds of the Coal series,
that we encounter the first appearance, in any considerable
proportion, of the Fishes of the Second order, ox Placoidians.
These do not depart so widely frofa the forms with which we
are familiar at the present day, as did the” earlier Ganoidian
Fishes ;obut it is interesting to remark, that the greater number
of the early Placoidians did not bear a resemblance to the Sharks
and Rays which are most abundant at the present fime, but to
some that are now regarded as aberrant forms, deparated from
the rest by peculiavities of *cgnformation. This is the case, for
example, with the .C'cslrac"au Philippi, or Port-Jackson Shark ;
which has the margins and inner surface of the jaws covered
with flat pavement-like tedth,, disposed in an dblique row; !
whilst the front of the mouth 1s arméd with sharp, angular, and”
pointed teeth, more resembling those of the ordinary Sharks.
The letter are evidently adapted for, seizing and retaining the
food ; the former.for crushing and bruising it. These teeth are
rarely found connéeted together in a fossil state. Now, of the
fodsil Fishes presenting these peculiarities, and referved on that
accotint to the family Cestracionts, remains are found even in the
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Palicozoic strata; theyebecome more numerous in the Car-
boniferous series ; they are very numerous in the Lias and Chalk.
fBrmations ; But there they cense almost entirely,—the strata of
the Jlertiary Series scarcely containing any of them, and the
Port-Jackson Shark being the only representative of this family
at the present day.— Intermediate between these and the ordinary
Sharks was another Samily] to avhich the name of Hybodonts has
been given. The teeth of this division Were stronger and
blunter tham those of*the true Sharks, but*were not so much
flatten®d as those of the Cestracionts; and theyeseem to have,
been adppted for cnttiwg, earing, and bruising substances of
considerable hardness. The Fishes of this family seem to have
made their first appearance in the later part of the Coal forma-
tions ; they were very abundant during the Oolitic period ; but

: ceased entirely at the *commencement of the Chalk doposm —

Lastly, the ordinary Sharks, constltutmg the Squaloid family,
which are dnstlnguwhed by théir sharp fancet-like teeth, have 10
rcprcsentatwos among the Fossil Fishes of older date ; but their
remains are first found in the Chalk formations, and extend
through all, the newer strata down to the present time.—The
Rays, also, of the earlier periods had teeth more flattened than
those of later epochs; and we, find from their fossil remains,

+ that some of the forms, ®hich are now regarded as egeeptional

or aberrant, were formerly more abundant. Thus of the
Myliobatis or Eagle-Ray (§ 584), of which five species are at
present knotvn, fifteen fossil species have been discovered.

590. The Ctenvid and Cyclmd Fishes make their first
appearance in the Chalk formz\fxon when all the previously-
existing genera of the Gandid and Placotd grders had become
extinet, arfl when the new ongs that were brought into existence
were (as we have seen) far lesshumerous than before. Therefs,
then, a sort of boundary line at the base of the Cretaceons or
Chalk deposits, which divides the class of Fishes in a most
remarkable manner ,——all those belows that lme in tbe order of
the strata, or (in otlier words) all those which existed at a period
anterior to the deposition of the Chalk, having belonged te the
two first orders, those with enamelled scales ;—whilst by far the
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larger proportion of those existing afa subsequent time, as at
the present epoch, belong to the two orders with horny scales,
which comprehend at least three-fourths of thy 8000 liviag
species of Fishes known to Naturalists, Of the Tossils of .these
last orders, which abcand in the formations of the Tegtiary
period, it is sufficient to say, that they may nearly all be referred
to families which' have been described as now existing; that i ;
many of them belong to the same getera with recent Fishes;
but that it is doubeful if any of them are of the same’:pcciea with
those now teranting our seas. :

591. The sketch here given of the principal groups of Fossil
Fishes, is sufficient to illustrate some very interesting points in
the history of his clags. In the first place, we see that the first-
created Vertebrated animals so far resembled the sInvertebrated
classes, as to possess a very dense external skeleton ; whilst their,
internal skeleton was so soft, as not to be capable of being pre- Z‘!
scrved ; and it appears to have been to the Grustacea, which are
among the highest of the Articulated series, that these Fishes
were most nearly related. On the other hand, among the Fishes
of the present time, the Cyclostomata, which presgnt the cha-
racters of the Vertebrata in their-most imperfect form (§ 585),
are rather analogous to the Annelida, or Worm tzibe ; with which,
indeed, some of them were actually classed by Binnzus.—We
may next observe, that the covering of dense enamelled scales,
in which all the Fighes of the earlier formations wers inclosed,
rendered necessary a peculjar conformation in the mouths of
those, which were destined ta prey upon them and to restrain
their multiplication. Thus we find the mouths of the predaceous

f

1

.

Ganoid fishes, such as the Holop.‘ychim and its allies, and in
thosg of the Cestracionts and Hybodonts, a pavementslike cover- iy,
ing of flat cnamelled tecth, adapted ta crush the hardest sub- =
stances. But when the enamelled-scaled Fishes had given place
to those furnislied with a softer covering, we find these enamelled
pavements of the jaws replaced by sharp cutting teeth,—the
predaceous Ganoids disappearing altogether,and the Cestracionts
and,Hyhodonts giving place to the Sharks,—What was the
purpose,for whigh all the earlier racesof Fishes were provided
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with the enamelled cover®iz so often alluded to, and why these
races should have given place at a later period to others so differ-
ently constltut’d we have no certain means of knowing. It has
been sugg gested By Dr. Buckland, that the purpose of this cuirass
may have been, toslefend the bedies of tife animals ¢ 'lgamst. waters
that were warmer, or sub_)ect. to more sudden changes'of tem-

'peramre than could b® endured by animals, whose skin was pro-
tected only Ly suchthin fnd often dwcouncct.e coverings, as the
membranous aand horn¥ bC-l]CS of most modern Fishes. Such
changes®of temperature were "more frequent, there is good reason o
to believes in the earlier efochs of the Earth's lnstory, than they
are at the 'present Yime, for reasons which wnllobo clsesghere
explained. (See Treatise on Geonogy.)

592. It may be further remarked, that the history pf tho..
_Fossil Fishes most (.learly proves, that thc first-created forms of
Animal life were not the least perfect,—ah some have maintained;
and that there is not a regular successton of new races, incregsing
in elaborateness of structure, from the oldest to the most recent

" formations. For among the earliest races of Fishes, we find that
those of the Sauroid family, which had many characters of eleca-
tion, held a conspicuous place; and that, when these were
replaced by the class of Reptiles, which was called into existence
as soon as therdvas any Lftad for its habitation, they ¢gas®d to
exist, and were succeeded by races of Fishes wluch must be

regarded asfower in the scale. . ~
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CHAPTER VII. ',

5
GENERAL C.IARACTERS OF ARTICULATED ANIMALS.

593. Tae animals of which is composed the Bub-Kingdom
ARTICULATA, not only present an internal structure Which is
essentially different from that of the Sther three divisions of the
Animal ¢eries, but are likewise distinguished by extérnal charac-
ters, which are usuelly so definite and evident, that they may be
almost nlwnys recognised at the first glance. Their entire body,
in fact, is divided (more or less obviously) into segments ; and
seems. to be composed of a series of rings placed in a line. ln
soma Articulated animals; this ammlar (ring-like). nppcnranco

results merely from a certain number of transverse folds, which |

furrow the skin, and encircle the body ; but in the greater num-
ber, the animal is enclosed in a sort of solid armeur, composed

i ma\\\x\\\“‘“\“‘m R

”«3?;;:’; :

L)
Fro. 287 —Tvnos,
Y

of a series of rings, united one to another in such a manner as to
allow them a certamn degree of Ynovement. This envelope has.
‘ases analogous to that of thes internal framework of Vertebrateq |
animals ; for it determines the gemeral form of the body; it”
protéets the soft parts; it gives points of attachment to the
musclgs; and furnishes them with levers, by their action on
which the movements: may be effected with. precision and
rapidity. Ience it may be termed an’ external skeloton, Tt
must be borne in mind, however, that the hard substance
of which it+is composed has no analogy in structure, or in

>
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mode of growth, with th® dones of Vertebrated animals. It con-

sists, in fact, of the skin, consolidated by the deposition of horny-
or calcareous fiatter in its substance ; and instead of being able

to gPow in all’directions in the manner of bone, it undergoes

very little changeswhen it is gnee fully¥formed, and it cannot be

made to increase in size excep by addition to its edges.

594. The different%ings, or segments, of the body of an Arti-
culated anigal, al\\?ays b®ar a strong resemblance to each other;
and sometinfes, as in the Julus (Fig. 287), ald the Seolopendra,
or Cenlipede, they seem .liﬁe actual repetitions of each other.,

° .
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Yic. 33[;,_\'r.ung.u.5n-rlox OF A SEGMENT OF AN ANNELIDF, HELONOING
TO THE GENU® AMPHINOME.

: . . ® ®°
Each ring may bear two pairs of appendages, or mentbers ; the
one belonging to its dorsal arch, or the upper part of the stg-
ment ; whilet the other belongs to thie ventral arch, or the under

' 4 part of the ring. In those Articyjata in which the principle of
« division of labour” does nof yet manifest itself,—that is, in

- whose bodies we find a pumber of similmr Jarts adapted to
perform tht same functions, ingfead of an afsemblage of djf-
ferent parts, constructed (?‘Ch foRits own special purpose,—all the
segments are provided with these appendages, and their wurhber
is’ sometimes extremely great.  But in all the higher tribes, we
find the apppndag’cs of .ccrt.n.in gegmpnts att'aining a.h‘xgh de-
gree of development § whilst, by a sort of coxﬁpcnsating principle,
the others preseng themselves as mere Pudiments, or are, not gven

L at all discoverable. In gencral the appendageg of the, ventral
arch are alone developéd ; and the gm'i(:ty of forms whicll they
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present is greater, in proportion as thf animal is more elevated
in the scale. Thus we find them o modified as to becul:w
antenne,— those long, horn-like filaments, with y{hich the head
is furnished in Inscets and Crustacea,—or to be subserviént to
" mastication by being cofiverted info jaws, or te take the form of

logs, swimming organs, &c. OF this metamorphosis we shall A

hereafter notice sgme remarkable examplés ,in the class Crus. '
tacea. Sometimes, however, the appcnd'nges of the dogsal arch are
present throughout, and petform, like those of the \'entr:rll arch,

«the functions f limbs ; of this we find many examples amongst
the Annelida. But in general, no* more than-two puirs pre-

« sent themselves; these are situated on the ségments donstituting
the eentre of the body ; and they perform the functions of wings
or of apalogons organs; as we shall hereafter sce when speak-
ing of the class of Insccts. The legs are genefally 6, 8, 10, or

14 in number ; sometimes many hundreds may be counted ; and /.

simetimes they are altogethér deficient ; bus when they exist X?t
all, they are never fewer than six, which is the number that is
characteristic of the class of Insccts. Sometimes instead of
distinet legs, we meet with strong bristly appendages, as in t.,ho
Earth-worm ; or bundles of such bristles, in the midst of which
one is occasionally a cirrhus or tendril-like appéndage, constitnt-
ing a Sort,of rudimentary leg, as in mahy Annelida (Fig. 288.)
$95. The tendency to repetition ex-
hibited by the segments of .the body,
is as remarkable in the disposition of
the muscles and of the nervous system,
asit i3 in the arrangement of ghe general
envelope.  In mogt animals of this®Sub-
kiagdom, each ring in its complete. state
possesses a pair of nervous ganglis,
united “on the central line ; and these
ganglia_jare donnected together by a
double cord of communication, which
runs along the lowes or ventral surface ¢
of the body. Tn the inferior Articulata, . snp—Nrenvors Sysres op
and even in the highest, previously (o i
the cqmpletion of their development, these ganglia are nearly

)
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equal, and form with their connecting filaments two chains re-
sembling knotted cords, extending from one end of the body to the.
ofher. (Fig. 5‘)0) But in proportiou as we rise in the scale, we

sce the ganglia®approach one another; both sideways and length-
L -

Fios. 200 and 291, —Anatomy of the Caterpillar and Moth of the Privet: a, cephalic
ganglia, situated in front of the (‘l‘s]ph:uglfu. and giving origin to the negves of the
*eyos, &o.; b, cords which unite th®0 ganglis to those of lpe second pair, m&lng on
cither slde of the wsophagus, so as to form a collar round it; ¢, first pair of sub.ceso.
phageal ganglin : d, ganglion of the first segment of the thorax, followed in the Cager-
pillar by other®at regular intervals ; ¢, nervous mass in the Moth, formed by the ganglin
of the mnd'hmvhird thorncic segments ; 7, af®lominal gan®Ma; h, mouth ; i, trunk ;
4, csnphagus ; &, stomach ; 7, wtestino and biliney sessals ; mn, large intestine 3 n, anus;
A 0, legs of the first pair; p, legs of the second pair;: g. legs of the third pair ; 7, first pair
of membranous legs, in the Caterpillar; ld‘('vﬂ, vessol ; (efirst segment of the thorax ;
#, horny appendage nt the extremity of the nbdun;r.n of the Caterpillar,

. L]
Wwise; so that each pair unites on thegcentral line into a single masg;
whilst the ganglia of diffegent segments are also brought togethér
intu one spot, and so combined as to form but one large ganglion,
~—as we ghall hereafter notice especially among the Crustacea.
This centralization is sometimes catrieq so far,’in certain Crabs
for example, that there exist in the whole bady but two nervous
masses,—one in the head; and the other in the thorax (Fig. 4G6).
The gnnglia which we find in the head of Artigudata pave a

e -
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manifest correspondence to those of cedtain parts of the brain in
- Vertebrata. They are not the representatives of the Cerebral
hemispheres, which are peculiar to the latter ; g but they db-
viously resemble the Optic and other ganglia Jf special sense,
which we find even in %he highest Vertebrated animals, at the
origin of the nerves that proceed to those organs, and which in )2
Fishes make up so large a preportion of the entire brain, as<"»
frequently to surpiss in size the cerebrfl henﬂsphereg themselves
(§ 530). The ganglia of the ventral cord are so many centres of
oréflex action to the different segmenfs which they supply TANmY.
PrvsioL. § 442) ; and in this respect’they are analogpus to the
'Spinql Cord of Vertebrated animals, from wltich they+ differ in no
important patticulag, except in their position. Even in this,
however, there is a greater resemblance than is at Girst apparent ;
for there is strong reason for regardiflg the usual position of
Articulated animals as really inverted ; that is, for considering ¢
what, is apparently thé ventral Surface of the body as in reality 4
the dorsal, and the apparent %ack as the real abdomen.

596. The bulk of the body in the Articulata is made up of
the muscles, by which the several segments, and their various
appendages, are put in motion. These muscles, like the parts of
the body themsclves, are arranged with great regularity and
exactues on the two sides of the mediun or central line ; #o that-
the lateral symmetry (§ 47) of the Articulata iz most exact.
We shall hereafter see that this symmetry extends in great
degree also to the organs of nutrition; which in tlie Vertebrata
are not arranged with the same equality. Where the segments
and their appendages have a similar form and action, their
muscles are but repetitions of each other ; but where, as in the
higher Articulata, the segmerts and their appendages are differ.
ently constructed, the muscles ilso aro more variously arranged,
and often form a system of great complexity.

597, The developmentof the organs of Nutrition in Articulated
animals would seem to be altogether subservient, to that of the
Locomotive apparatus ;—their function bbing chiefly to sapply
tha: nerves and muscles with the aliment necessary to sustain
their wigour. . The power of these muscles is so great 31 propor-

\
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tion to their size, that, n energy and rapidity of movement,
some of the Articulated tribes surpass all other animals. These -
mbvements arg directed by organs of sensation ; which, although
not developed on so high a plan as those of some Mollusea, are
evideptly very agute in their powers? There are very few
b_\instances of Articulated animals being in any way restrained as
' w0 freedom of locomotion ; and these are for the most part found
’ in a single group, “the CirruIPODA, OF Barnacle tribe, which
connects this=ub-kingdbm with the preceding’ In general they
roam frbely abroad in search ‘of food ; and they are supplied with .
prehensile, organs for cap'Sur'mg their prey, and with a complex
masticating* apparatlis for reducing it. Their actions arg evi-
f dently directed almost solely by instinctice prppensifies, which are

; adapted to mmet every ordinary want; these are of gimilar

' <haracter in each*individhal of the same species, and present but
.\ little appearance of ever being modified by Intelligence. Hence
2 these animals seem almost like machines, contrived to execnte
certain set of operations ; many of them, however, producing
immediate results; which even Man, by the highest efforts of his
reason, has found it difficult to attain.

598. All the Articulata, save a few of the very lowest
species, possess a distinet head at, one end of the body, furnished
-with organs of special sen¥ation, and with jaws for the pfehen-
| sion and reduction of the food. These jaws donot open vertically, *

however, @s in the Vertebrata, sp as to Jeave a horizontal
aperture; but laterally, so as to lsave a vertical aperture:
A, + and there are frequently several pairs of them, one behind the

" other, sometimes furnished with sharp cutting edges, sometimes
J having their edges toothed like a saw, and sbmgtimes adapted to

crush rather than to cut or tear, lhe alimentary tube frequent

passes straight along the central Tine, from one extremity of the
’ body to the other, with a dilatation near its commencemeént,—
the stomach : and where this is not the case, the convolutions
Which the intestine makes are nsmﬂly few in number, Instead
of a heart, we find a dorsal vessel (s, Figs. 200 and 291), a long
tube placed on the central line of the back, and divided iato
Segments, corresponding with those of the body,*—each seg-

-
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ment being, as it were, the heart foe its own division. The

. respiratory apparatus, too, is arranged with the most perfect
symmetry. In the lower tribes, and in the g Crustacea, *it

is adapted to act in water; and consists of gills or bramchial

= appendages, of variouse forms, ;xhich are pglonged from the
exterior of the body. But in Insects and Spiders, which con-

\

stitute the great majority of the clads, tl# respiration is aer'ml‘

and is performed By an apparatus cons&ting f a set of chambers
or tubes, which #re dispersed or extentled throwgh the whole
o b0ody. By this means, the air, the® blood, and the tissfie to be
nourished, are all brought into condact at the same pants ; and
a much less wigorous circulation is requited, therefore, than
woyld otherwise beneeded. The whole apparatus of Nutrition
is comprised within a comparatively ‘small part of the body,
in the higher classes at least; and Yhe bukk of the organe
composing it is never to be at all compared with that, which we
ordinarily find in the Mollusca. ® Thus thee Liver, which in the
Oyster forms a large part of the whole substance, is often
scarcely discoverable in the Insect ; and where (as in the Crus-
tacea) its bulk is considerable, it is because the respjration, being
aquatic, is less active than usual, and is consequently not suffi-
cient to draw off the superfluops carbon froms the blood (Ax1a.
l?u\raoT8 § 365). The blood is usual® white, as in other Inyver-
winmted classes ; and where it is otherwise (as in some of the
Annelida), it is in $he liquor, sanguinis, and not in the corpuscles,
that the colour exists,—tlyse last being analogous %o the colour-
lesz, and not to the .red corpusclcs of the blood of Vertebrata.
The temperature of Articulatd usnally varies with that’ of the
air or water they itthabit ;.but im the class of Insects we find
many, which have the powereof generating a large amount of in.
®ependent heat ; and this is stetly peoportional to the quantity
of dxygen converted by them into carbonic acid, by the respira-
tory process. All the actions of the Articulata are performed
with great cnerg.y ; andeat the time of the most rapid incrense of
the body, the demand for food is so great, that a short suspension
ofdhe supply proves fatdl. Many of them, hqwever, are capable
of being submjtted to the influence of very high and of yery low
.:mnp.a‘rntnresr, withJittl.e permagent injury’
L

1



- {\ Part consigned to these appendngcs; and the trunk is usually
féricased in a hard cn\?ﬁlopc, in shich, by the union of segments

" — \'.
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599. The division of Qhis Sub-kingdom into Classes, is princi-
yally founded on the organs of locomotion; which, as we have:
seen, are so characteristic of it. We may first form two groups,
distinguished bg' the presence, or absence, of distinctly-articulated |
members. In the former, theylocomotive power is for the most © |
that were oiginally distifict, we sometimes almost lose the traces
of the characteristic ditision. This is especially the case with
the Crib and its allies ; in which the different parts of the body.
are quitedmmoveable upﬂ.n cach othier. On_the other hand, in
the lower group, it which distinet members are wanting, the
locomotion of the animal is chiefly effected by the® movement of
“the body itself ; and thisis permitted to the ntmost

eftent, b} the softness of the integument, in which
the intervals of the art.iculntions are scarcely
distinot from the rings themsclves,—as ip tlic
Leech or Earth-worm,—so that here, too, the
division into segments becomes indistinet, from
the opposite cause. It is in the Centipede (Fig.
202) that we have the best example of the divi-
sioh of the body iato segments, which is charac-
teristic of %he entire group; together avith an
articulated structure in the limbs. In the clasges
of Insects, Crustacea, Spiderss &c., the cquality
of the segments disappears; whilst in the Lecch
and Worm tribeg, {h® memhers disappear.
600. The higher division of the Articnlated
series may bé arranged inta the following
classes :— ] 3
I. Insects ; characterised by the division of the
body into threc distinct portions,—the Tead,
thorax, and abdomen; by the possession  of
. 2. antenn on the head, of whree pairs of logs, and
ENTIPEDE, A .
(in general) of one or two puirs of wings; and
by their acrial respiration. : ¥

IT. Anacnsma, including the Spiders, Seorpions, and Mitess

YOr, 11, G
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characterised by the division of the budy into fivo distinet por-

tions, the cephalo-thorax (made up of the head united to the

thorax) and abdomen; by the possession of Joun)pairs of 1 S 3

by their want of antennz ; and by their aerial réspiration.o
i III. CrusTACEA, or Trabs, Lebsters, &c. ;. distinguished by
their aquatic respiration; and by the possession of from fire ¢y |
seven pairs of legs; the body cometimes divided nearly as \u‘
Insects, sometimes even more concentiated *than in the Arach-
nida, and sometimés formed on the plan of that of the Myriapoda. .

IV. Myrraropa, the Centipede tribe ; characterised “by the
want of distinction between thorax and‘abdomen ; by the equality
of the segmewts of the body,—the head, Kowever, being very
distinet ; by the large number of legs, of which there are seldom
less than twenty-four pairs; and by their aerial respiration.

Intermediate in some respects betwéen the* two divisions of
this Sub-kingdom, we may rank the following remarkable ;‘
group :— S o '

V. Cimrrmoropa, or the Barnacle tribe ; in these, there are no
locomotive members in the adult, although the young possesses
them ; there are, however, a series of jointed tendril-like append-
ages, which probably serve beth for respiration and for the
acquirement of food ; and the animals remain attached to onc
spot,uxing all but the early period of their lives ; their respira-
tign is entirely aquatic. :

601. In the Sccond division of Articulata, "h“"‘_"m"d
by the absence of articulated members, we mect with but
three classes, ovLS ] "

VI. AxNeripa, the Leegh and Worm tribe ; clmracter.'uscd by
the extension ::i tlie body into fiumerous gogments, which pre-
sent scarcely any differences «from each other; .by the presence
of a distinct circulating systém, and of respiratory oOrgans;

asossion of a well-developed nervous system.
an%-i’y!f tlll'](; s: z:?:s::‘ Intestinal Wo,-m?,. in which the Articulated
form is prescnu;d. in (ss it were) a still more dc.gr‘adcd state ;
the segments being yet more completely rclwhtwn{s of one
aothery and often capable of existing separately ; special organs

of cirulatiorand respiration being for the most part wanting ;

)
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and the nervous system U'ting very indistinct,—never presenting
t%a double veniral cord in a well-developed condition: these
have very frequently no distinet head.

ViII. Rorl'i'lzn.&, or Wheel- Animaleules, a group of minute
animals, in whicly the Articulated strufture is often very indis-
tinet, and which are especially characterised by the possession of

| ciliay or little hair-lilfe flaments, arranged in yows in the neigh-
~ bourhood qf the mouth,%and serving by their movements, both

# for the acquirement of’ food, and for the acrafion of the fluids of
the body. . -

.
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CHAPTER YIII.
OF THE CLASS’ oFleE&Tg.

602, Tue clasc of Insects is pre-eminent, not aily amongst ot

the divisions of the Articulated serics, but in the whole Animal
kingdom, in regard to the numbey of distinet spccimowhich it
includes ; and it is probably unsurpassed by.any, sage the Infu-
sory“:\nimalcules, in regard to the number of indisiduals at any
time existing on the earth’s surface, which belowg to the nu-
merous’ and diversified races comprehesded in,it. The whole
sub-kingdom of Vertebrated animals may probably be estimated
5 not containing abote 30,0000 species,—a number which is
surpassed by the Beetla tribe alone ; and we should be probably
not far wrong in saying, that the number of species of the whole
class, alveady known, excecds that of all other animals put toge-
ther, Moreover, on account of the small size of all, and the very
minute size of g large proportion, of the animals belonging to

i

.this.dn.‘g, it is probable that the namber of species already .

known is far surpassed by that which remains to bo discovered.
Eden in our own equntry, new species of Insects are eontinually
being discovered, Ty the industry of observerse who devote
themselves to this particular branch ; and'the humber at present
unknown must of cofiwse be fir greater, in countries that have
been less completely.exploréd. QF the importance of this clasg
in the economy of Nature, seyeral striking ' proofs will be given
Lereafter. SEPNIL

602, The tegumentary skeleton of Thseets, that is to say,
the hard skin of these animals, sometimes preserves a certain
degree'of flexibility ; but generally presents a congist(;ncy analo-
gous to that of horn. It must not be thought, however, that its
tiseue is really of that wuature; for Chemistry teaches us that it

is comvosed of very different materials, and that a particular
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stibstance named Clzitc'nef forms the base of it ; but there is reason
td) believe, that it possesses a definite organic structure ; and
that it considts of one or more layers of cells, in the cavities of
which this substance is deposited. Wesee in it a great number _
of pieces, which %re sometimbs solderéd (as it were) together ;
Whilst in other instances they are united by soft portions of the
) skin, and thus posses§ a greatef or less freedom of motion.

604. The body of the Insect, as we have already said, is

* divided into'a certain ‘numl;er of rings, placea end to end ; and

-

Fi10, 200=—ANATONY OF TUE zr‘l:lﬂl. SKELETON OF A% Inszcr.

in this series of segmcl&, we distinguish three portions, to which
aro given the names of Head, Thorax, and Aldomen. The
members or appendages wiiich sprinty fram the several segments,
have a structure analogous fo that of the truhik of the animal:
being composed of ftubes or of hollow plates, placed end to end,
and enclosing in their interior the muscles and nerves-destined to
put them in motion. * ° » .

.
.




605. The head is formed only by & single piece; and beax
‘the eyes, the antennse, and the appendages of the mouth. T}
antenne constitute the first pair of members or appendages of!
_ Insects; and are compésed of a considerable number of gmall
joints placed end to end § they arigp from the asuterior or superior )
part of the head ; and generally haye the form of slender and d(

' 86 ANTENNZ OF INSECTS.
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Fig. 3M.—Carnicony Berrre, Fi6. 205 —Pavssus Cornv.
¢, a, antéenne, ~

flexible horns (Fig. 204, @ «); but their conformation varies
much, especially amongst the males; thus they sometimes
resemble feathers, sometimes saws ; at another time small bulbs
(Figa205) ; and in other instances #hey are terminated by an
onlargctf part composed of layers placed like the leaves of a book.
Their length is sometimes very considerable. We know nothing
positive regardingo their gs% ; but it is s;xppo.sod that thc}: are

UL

.
Fro, 285, —YANOUSLY-VORMED ANTENNG oF INsEcTS.
.

organs &f feeling, and p::rlmps also of hearing (Awis. Prvsior,
§ 498j. Other appendages, to the number of three pairs, spring




)

LEGS OF INSECTS. y 87

gom the inferior part of &he head, and constitute the organs of
t?'nstication or of suction ; we shall return to these, when speaking
of the Digestive apparatus,
666. The thoraz of Insects occupies the middle part of their
body:; and bears the legs and fhe wingst It is always composed
_L of three rings, named prothorax, mesothoraz, and metathorax
7 (Fig. 203, a, b, ¢) ; #ad to thesventral arch of each of these seg-
ments, is figed one' of thd pairs of legs. The wings arise, on the
contrary, frim the dofsal arch of the thoratic rings; but the
prothorax never bears thgm: and there never exigts more than.

+* one pair of these appendages on each- of the succeeding rings ;

s0 that their number can never exceed two pairs. » 5
607. We may distinguish, in the limbg of Insects, a hannch
composed of two joints, a thigh, a shank, and a kind of finger,
named farsus, Which is divided into several joints whose number
" varies from two to five, and is terminated by claws. Theit con-
formation differs; but, as may be readily believed, it is always
in relation with the habits of the apimals. Thus the Insects
whose posterior legs present a groat length (Fig..297), usually
jump rather than walk; amongst the swimming insects, such
as the Dytiscus, the Notonetta (Fig, 208), and the Gyrinus, vul-
garly called Whirligigs (Fig. 209), the tarsi are usually flat-
“tened, fringed with hairs, ind arranged like oars ; andarfiongst

Fro. 207.—Locusfs Fi6. 290.—Novoxecra,  Fi6, 300—~GyRinus,

those which can walk suspended from smooth surfaces, we find,
under the last, joint of these orgars, a.kind of ‘cuslnon or cup,
fitted to make theni adhere to the body,wh}ch they touch.
Sometimes, also, the anterior legs are widened like thage of ,j_Jx'c
Mole, in order to ennbl‘p them to dig in the‘g}'oun(.}; thg Mog-
Cricket, which often ‘occasions onsiderable injury in pur fml s;t,
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by cutting the roots which it finds in .ts way, 19801::‘;:; “';"4
Y

-a remarkable example of this form of structw

Fig, 300, —MoLE-Ciick ey

exist some species, amongst which thcso same limbs constmflu; :
organs of prehension, the leg being dnsposcd in-the maaner c:l) a
claw, and being able t6 bend itself back against thé preceding

.
Fro. 301 —MANYIE LE81GI05A,

joint, of which the edge is armed with spines. A large insect
from the South of France, the’
Mantis veligivsa, is formed in this
manner,  Again, Wwe ‘meet  with
some  insects,»amongst which .the
aoterior legs are reduced to, a ru- -
dimentary state, and bent back |
against the thorax, no longer serving ~{ d
for s nts, and easily \
eseaping notxlm o that at first &
gight we should beliove these
animals were provided with only
Fio: ot donraL four legs ; several dinrnal Butterflics
are in this condition (Fig. 302).

608. The wings of Inusccts are leaf-like appendages, com-
posed of a double membrane, supported on the inside by a
more solid framework. When they are buf slightly dcvcloped
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they are soft and ﬂexibﬁ:; but they soon dry up, and remain
stiff and elastic. Tn general there are two pairs ; we never find
a greater numiber, but sometimes one or other of these pairs is
wanting ; and it is always from the last two rings of the thorax
that they arise. *Their form Yaries; when they really serve for
f}ight, they are thin gnd trapsparent, except when lightly covered
[Wwith a kind of colgnr%d dust, ffrmed by scales of a microscopic
C) o
minuteness, such as we see amongst the Butterflies; but often
those of the first pair f)ccon]e thick, hard, and opaque, and con-
stitute a kind of sheath or casing, named e/ytra (a, Fig. 303),
e whicli, in a state of rest, covers
,f over the fnembratfous wings (%),
' and servessto protect themi; at
other times these same«wings,
still membranons at their extre-
» mity, bgcome hard and opaque
2 : towards their base, and are then
. designated under the name of
=\ \)w/' demi-casings or Zemelytra. We
are acquainted, also, with some
insects, amongst which the wings,
‘instead of having a lepf-like
Fic. 303 structure, are divide® into a
number of membranes, barked
along the edges, so as to resemble*feathers fwranged in a fan-
like'manner ; thie is Seen in a genud allied to the Butterflies,
and known under the nmame 8f -I’lvroplzoms, or Plumed-Moth,

. Fro. 304~ PrEcorsonvs P10 3002 Codne
2 -

Again, when the posterior wings are wanting, they are generally
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roplaced by two small moyeable thretds, thickened at the end,
*which are called balancers (Fig. 305)
609. The abdomen of Insects is composed of consxdembq
number of rings, moveable upon each other ; we can frequently |
reckon nine of these ; biit at othe? times we cannot distinguish
g0 many ; this appears to depend on the union of two or more )
of these segments with each other. In the perfect Insect, thess 4
rings never bear any legs or wings ; bus those which, occupy the
posterior extremity of the body, often give attacliment to ap-
«pendages, whose forms and uses vary very much. Sometimes

they are smlp]c bristles, or points, whose functums are not well
known; asin ihe Ephemera (Fig. 334) for example. Sometimes

these organs possess the form of hooks; and
constitute a more or less powerful pair of pin-

cers, as amongst the Fosficule, or Earwigs
(Fig., 306). At other times they are so 2’?
1rmngcd, as to act as a spring, and to enable
the animal to throw itself forwards; the
Podure, or Spring-tails, —small insects,
which, in our climate, conceal themselves
under stones, or kdep themselves on the sur-
face of still water, and which also live some-
times in the snow of the coldest regions of the
globe, show this mode of organisation. ,
Again, in other instances, these abdominal appendages |
have a more complicated.struc- A
ture, and constitute an offersive,
weapon, or an apparatus, des-
tined to effect the deposit of
tue eggs laid by the animal ing
a place fitted for the development
of its young; as examples of Bl 607 LBt

these ~rgans, we may mention

the retractile sting of the Wasps and Bees, and the piercer of
the Tenthredos, or Saw-flies. The former is composed of a
ditt, formed of two sharp-pointed processes, placed within
horny gheath, or case, and having in each a furrow (comp]etcd
into # canal by the-aunion of the, two) throngh which the poison

Fro. W6 —FonyicuLa.
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flows, that is secreted by'a small gland which is situated very

near.  In a state of repose all these picces are drawn within the

. body of the animal; but when the insect wishes to use it, he

| caused the sheath to project, and buries it, together with his dart,
in the skin of his enemy. Sometimés it is even impossible
'5\?1' him to draw it out ; the whole sting is then scparated from
1t body, and remamﬁ fixed in*the wound. The injury which

results from, this, qmckly causes the death of the ingect, The
male is always deshtutc of this weapon ; hence it may be seized
without danger: but thp fcmales, and generally the sterilo.
individuals, called worlm, are provided with it: the puncture
causes a painful inflammation.—The Jorér of the Ichneumons,

of the Fanus (I‘ng 308), and of many other insects, shows an
arrangement very aunlogoua and
we generally observe in it a kind
of small saw, by the aid of which
the insect pxerces the vegetable or
animal tissues in which it desires
to deposit its eggs. It is by thus
piercing a species of oak, in the
Levant, that the small insect,
krown by the name of Cynips,
\ or Gall-fly, causes the fhrmation
\ of the Gall-nuts, of which #20
\ much use is made in the manu-
facture«of ink, and in the prepara-
tmn of black dyea Thc smallpyeture efected by the C ynips
causes an overflowing
of the \egetnble Juices,
1 and there soon results
from this, an excres-
cence, in the centre of
which we find the eggs, §
or larvee, of the insect. =
610. Imsects are pro- Fu. 00—Tar Ixg-0Ans Trsscr, ANp 7 INSECE

vided with lug‘lb’ do- BY willCH 1T 15 PRODUCED. o -
veloped senses ; they evidently possess Hegring and Siell; as
well as Taste, Sight and Touch ; but even now the seat of the sens

Fia. 3(&—-?'8“*

.
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of Smell has not been certainly discéfvered; and amongst the
greater part of these animals, no special organ of Hearing cgn
be perceived. The antenna, and the appendages of the mouth,
seem to be the principal instruments for Touch ; and the former
may, perhaps, also servé for the Perception of Sound.  We also
know very little of the apparatus for Taste ; but the organs of
Sight have been Detter studicd."—Thc(striicglre of the Eyes'/
very different from that which we have seen amongsé the higher
animals. In general, the organ whjch at first sight appears to
“be a single eye, is, in reality, formed by the aggregation of a
multitude of small eyes, each having a cornea, a vitrevus body
of a eonical form, a liyer of colouring matter, and a separate
nervous filament. In¢he common House-Fly, for example, we can
reckon four thou- : d v b
sand of these dis- ’
tinct eyes ; andsome

i:fs?c:s are known, &Q“ Y
which have more 00

than  twenty-five
thousand. All these
little corneas are

hcxngonnl, and are pis. a10.—Meak nnd eyos of the Bee : 4, a, antenna; A, facets
united hgcther 30 : &, the sanfy with hairs growing between them, .
- ?

as to form a kind of common cornea, whose surface presents a
number of divisioxs, resemkling the meshes of a net, visible
only by the aid of a magnifying glass. -(See Axm. Puysior,
§§ 573, 574). Marcover,” gach of the small eyes, which
altogether make up these cempound organs, is perfectly distinct
from those whicl: surround it, and forms with them a bundle of .
tubes, each terminated by a nervous thread proceeding from a
bulbous expansion of the same Uptic Nerve. Nearly all Insects
are furnished with two of these compound eyes, usually placed
on the-sides of the head ; but sometimes they are replaced by
simple eyes ; and n otlier instances these two soris of organs
exist together. The structure of simple eyes, which are known
aid6 by the name of stemmata or ocelli, has tha greatest analogy
with tilat of cach of the clements of the compound eyes. The
simply eyes arc generally united in a gronp, to the number of
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tion of muscles.” Thus the monoto-
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three, towards the top of’ the head. We know nothing certain
ofgthe manner in which these organs act upon the light that
falls upon them ; nor of the mechanism of vision amongst
Insects,

G11. Several olnsects possbss, in cémmon with the higher

g\ nimals, the faculty of producing

Sotinds: but in genefhl their séng is
not connected with the nfovements of
the air in the respiratory apparatus,
as amongst the former ; apd depends
upon therubbing of certain parts of
the body afrainst cach other, or on ¢
the movements produced in certain
special instrufhents, by the contrac-

nous and deafening noise of the Cicada
results from the alternate tension and
relaxation of an elastic membrane,
placed like the skin of a drum upon
the base of ¢he abdomen ; amongst
the Crickets, there are certain parts
of the wings, which, when rubbed

2 0 B B Fio. 31 —Cicawa, _
against each other, vibrate with in- &

tensity, and which have a very curious structure for this purposs;
but the humming of Flies appears te depend wpon the rapid exit

- -

of the air through
=the thoracic spira-
Sles, during the
victent movement
of flight. Again:
there are some In-
sects that ufter a
Fia, 312.—~Sesixx ATnoros, . kmd of Crys the

- , _ *  manner of produc-
ing which is not well known ; such is the Sphinz Atropos,

known under the, name of the Death's-head Moth, “(Ax1s
Puvysior, §§ 676—679). , Wkl



94 NERVOUS SYSTEM OF INSECTS.

612. The Nervous system of Ihsects shows the general
arrangement, and the chief part of the modifications, which gve
have already described in treating of the Sub-kingdom, to which
these animals belong (§ 595). It is principally composed of a
double series of ganglis, which are united together by longitu-
dinal cords; the number of these ganglia corresponds with that
of the segments ; and they are sometimed at nearly equal dés.,
tances, and extend from one end of the'body “to the gther, whilst
in other instances several of them are connected together in such
a manner, as to constitute a single mass. The cephalic ganglia
present a very high development, and give origin .
to the nerves of the Antenne and of the Eyes, &c.-
The first pair of ganglia below the wsophagus sup-
plies the nerves of the mouth ; and the cords which
unite these nervous centres to the eephialic ganglia,
and which pass round the wsophagus, give off on
¢ach side a nerve which goes back to the stomach ;
and which joining itself with that of the opposite
side, forms a single trunk, running on the central
line above the digestive canal, and having two gane
glia in its course. The three pair of ganglia on the
ventral cord, following those which are sitnated im-
mediately beneath the wsophagus, belong to the three
rings of the thorax, and are the points of departure of
the nerves of the fret and the wings ; in general they
are very close together, aad are much Inrger, than
the succeeding pairs, which velopg to the abdomen.

613. The manner in whigh Insects are nourished,

: : Fia. 13,
varies very mnch; some only live on the juices of Nervors si0

plants and animals, others fued.on solid food, and ™" "= | 7 J

are either carnivorous or devourers of plants; and these differ-

ences correspond with remarkable modifications in the structure
of th mouth. Amongst  gnawing, insects, such as Beetles,
Cockchafers, Cockroaches, and Locusts, this opening is furnished
in front with a central piece, named Zabrum, or upper lip (a |
rigs. 314 .".md 315) ; and has on each side a kind of large tmtl;
movesble and very hard, called the mqndible, or upper jaw (I,):

B £\
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which serves to divide the food. Immediately behind theso
mandibles is found a second pair of appendages, whose structure

a

» Fro. 3188
1gap oF COCKCHAYENL,
a, lnbrum ; b, mandibles;

¢, maxdlla;: o, tongue; Fio. 315 —PARTS OF Thn
: e, lubjal palpi; 7 an- MovTit oF CARARUS j—a, In- ©
B tonne; g, compound eyes; brum ; b, mandibles; ¢
: " A, ocelll, axille ; o, labivm.

is very complicated ;, these are the second pair of jaws, termed
the.mazille (¢). Each of these last organs has on the inside a
plate or cylinder, of greater or less hardness, generally armed

_ Fro. 316 ~SraG-nRRTLE,

with notches or lairs, and having on'the outside ona or tr=
small appendages composed of several joints, and termed enaxil-
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lary palpi. Again, behind the maxills is found a second pair of
appendages, whose base is supported by a central piece, called
the mentum, or chin. These appendages constitute the tongue
(4, Fig. 314) ; they are applied against the maxille, as‘these
organs are themselves applied against the mandibles, 'We have
further to mention a second pair of jointed moveable appendages,
or palpi ; which are termed labial palpi,—the name of labiwm
or lower lip, being commonly given to the picce formed by the
union of the tongue and mentum (¢, Fig. 315). The form of
these various parts differs according to the nature and consist-
ency of the food. | The palpi serve principally for scizing the
food,.and holling it Letween the mandibles whilst ihese divide
it. Sometimes the maxille have an enormous development, and
form & large pair of pincers on the front of the head; an arrange-
ment which is very remarkable among the Btag-beetles, and
other species of the genus Lucanus (Fig. 316). \ A%

614. Amongst the sucking Inscets, the maxillee or the labrum &
are lengthened, so as to constitute a tubular trunk : in the

’_.__ Latoral Lobes of i
e Topgoe ‘

oy Tengue

Fio, 318, ~PAnTs oF TR M0UTH
P SEFARATED,

Fig. 317 .=1uan op
ANTIONRONA.

interior of which we frequently find delicato filaments, perform-
ing the functions of small lancets, and formed by the mandibles
and maxille modified to such a degree as to be hardly percep-
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tible. Amongst the Bees, Jie Anthophara, or solitary Bees, the
Humble Bees, and other Insects knbwn by Zoologists under the
name of Hymenoptera, the buccal apparatus® presents an
hrrangement, which is in some degree intermediate between these
/two extreme states, The labrum and the mwandibles much resemble
. those of the gnawing Inscets, and offer nothing very peculiar in
uheir form and structidfe (a and by Fig.318) ; but the maxille (¢)
and the tongue (4) %ire gfeatly elongated ; and’ the former have
a tubular form, and inclése lomntndmally the sides of the tongue ;
so that these organs, umtcd into a bundle, form a, canal that
serves for the passage of the food, always soft or lignid, by which
these Insects' are supported. This tube is moveable at its base,
and flexible during the remainder of its length ; but it 15 ngvcr
rolled up, as wa shall find amongst the Butterflies, The man-
ibles serve only to divide the materials, of which the Hymen-
optera make their nests; or else to seize and put to death the
prey, whose juices these Insects Suck. It’is also to be observed,
that there exist within the buccal cnvity other solid pieces
which are wanting amongst the gnawing insects; and which .
constitute valyes destined to close the pharynx, whenever the
movement of deglutition is not going on.

615. Amongst the Cicadm, the Bugs, and other insects of
the order Hemiptera, the apparatus for suction is
composed of the same elements ; but these present
a somewhat different arrangement. The mouth 1
drmed with a tubular apd cylmdnc:ﬂ proboscis,
directed downwards and backwards (Fig. 319),
and composed of a sheath inclosing four bristle-like
prolongations, or-setm the shmth (a, Fig. 320)
iz composed of four qut placed end to end, and.
representing the hB‘ium or under lip ; at its base
we perceive a conical and elongated piece, which
is analogous with the labrum ; lastly, the seta (3, c), which have
the form of fine threads, stiff and Jagged at thexr points To be

Fro. 319.—Bua.

* The term duceal refers to'that which belongs.to the mouth; and the sbove
expression is convenientdy anphcd to denote the several parts collectivedy, whick=
nltogether make up the mnulb, m whatever way they mnybe arranged. |

VOL. 11, 0l
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able to pierce the skin of animals or the vessels of plants, are

the representatives of g$he

mandibles and the mnxillm“ (4

extremely elongated. Irthos, /
~ - Hemiptera .which live at the| |
A expense of other animals, the | |
S * probosuis is usually very firg, ¢
and folds into p semicircld
under thehead. Among those
which are nourished by suck-
ing vegetables, on, the con-
; ! trary, it is nearly always thin,
and is laid when in a state of
rest against the lower side of
the thorax, between the fee
Its length is sometimes sg jfo
considerable, that it passes backwards bekind the posterior ex- |
_tremity of the abdomen.

616. Amongst the Flies, also, the proboscis, which is some-
times soft and retractile, sometimes horny and lengthened, repre-
sents the under lip, and often bears palpi at its base ; a longi-
tudinal channel occupies its upper side, which incloses the setee ;

{7
1 4
|

t‘l b <

Fri, 33.—BUctAL AFPARATUS OF AN
Heyarrenovs INsecr.

Y Fig, 32L—Nuurstiuxa Loxainostas,

whose number varies from two to six, their. analogues amongst
the gnawing insects being the mandibles, the maxille, and the



‘,
:
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- Burrenyey ; o, head; *

!
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tongue, Sometimes this p‘roboscis acquires an enormous length
(Fig. 321) ; sometimes on the contrary it is hardly visible.—
Lastly, awmong the Butterflies, which are also supported on
Equid substances, but which find them at the bottom of the
g ] AU * flowers, and there-
fore have no occa-
sion for instruments
to procure them,
thére exist no sele
performimy the func-
tions of lancets, as
* among *the precgd-
wg ; and the month
is furnished wjith a
long tubular trunk,
eye: d, trunk; e, - 2 coiled into a spiml,
padpi, Fia 323Monrso HELENOL and composed i or
two slender filaments, cach channelled on its intemal edge, so
that a tube is formed by the adhesion of the two ; these are
nothing else than the maxille very greatly lengthened and
modified in their form. At the base of this tube is seen a
small membranous piece, which.is the representative, of the
librum: and on each side} a small tubercle, the onlyS’cgﬁgo
of the mandibles. We also perceive the rudiments of thg
maxillary palpi; dnd behind is found.a small fyiangular labinm,
having two very lagge labial palpi, composed of three joints, and
nearly always clothed with scaleg. _ * .

617. The alimentary canal generplly presents a very com-
‘Plicated structure : sometimes it is straight, nnd.h_as very nearly
the same diameter throughout ifs eatire length ; but usually it«
is more or less convoluted; and has several successive enlarge-”
ments, and contractions. We may distinguish in it (Fig. 324),
a pharynx (), an esophagys (), a first stomach or crop (g), a
second stomach .or gizmrd (d), of which+the “;.alls are muscular
and often armed with horny pieces fitted to triturate the food ;
a third or true digestive stomach (¢), whose texture ’is soft and=-
delicate ; a small intestine (), a coeeum, and a rectum (g As

. n2 o

Fio, 322 —TruxNk oF A

b, base of antenni; ¢,
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we see amongst the higher animals a connection between the
nature of the food and the development which this canal acquires,
so among the Carnivorous Insects it is generally very short ;
whilst among Insects which are supported on Vegetable suly-
stances, it is usually very long.
The food which enters it, is at
first moistened | with the sa--
liva; the apparatus which
secretes this liquid consists of
a certain number of floating
tubes, terminated sometimes by
small follicies or sacs, and
communicating with the pha-
rynx by their excretory canals.
A multitude of #illi, with
which the digestive or chylific
stomach is generally fornished,
appear to serve for the secre-
tion of a gastric juice ; and it

is also into this cavity, that the
bile is poured. There does not
exist any liver, properly speal-
ing, among Insects; but this
‘ is replaced by long and
delicate tubes (£), which 4oat
in the interior of the abdomen,
and open high up ir the chylific
stomach. (Similar vessels, apen-

" ing lower dow., take the place
alzo of the urinary glands; for

“uric acid has been found to be
secreted in them.) By oneof

thet+ extremitics, the biliary
vessels always npen mto the
chylific stomach ; and the other
extremity is somefimes free,

324 —DiGEsTive APPARATUS oF DERTLE; a,
pharynx ; b, aesophagus; ¢, erop; d, giz-
zard ; ¢, chylific stomach; 7, small intes-
tine ; g, rectum; A, billary vessels,

but sometimes fixed to the intestine, either near the first opening
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or close to the rectum. L‘astly we find, towards the extremity

of the intestinal canal, other sccreting organs, that serve to -
claborate particular liquids (such as the poison of the DBee's
sting), *which several Insects can throw out from the extre-
/mity of their abdonfen, when théy are irrifated.

'L‘ 618. It would appgar to be by simple absorption, that the
cliyle traverses the ‘.va.ﬁs of the tligestive tube and mixes: with
the Blood. (This liquid %% watery and colourless; it is not
everywhere incloeed in Vesselg, but spreads itself out into the
interstices, which exist befween distinct organs, or“which pre-
sent themsslves in the substance of their tissue.  Insects are
destitute of 4 regular circulation. We can clearly see vgry
rapid currents in certain parts of the body; but thé nourishing
liquid does not” perform a circle in such a way as to rgturn

f(‘-"\‘msr.nntly to the®point of its departure. There really exist
amongst these animals only vestiges of a circulating apparatus. o

Fro. 325 —~CIRCILATION 1N IxsecTs, - <!

We sco near the dorsal surface of the body a lopgitudinal 4abe
(a, Fig. 325), which performs alternate movements of contrac-  *
tion and dilatation, analogous to those of the heart among the
higher animals. The nourishing liquid penetrates intd” it by ™
lateral openings, furnished- with valves to prevent its mﬂu’x';’ and
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being propelled forw by the successive contractions of its
different chambers, it passes out in front by a series of cafials,
of which some convey it to the head, whilst others pass side-

ways and backwards (5), for the supply of the body +ith ifs.

appendages, the legs ard wings,© On returnixg from these parts, 5

it re-enters the dorsal vessel, partly at |ts posterior axmnmty,

and partly by the lateral orifices nlready mentloned e
619. It will be observed that, in this coursy, there is no

special conveyance of the nutritious fluid, whens rendered venous

s

Fro, 396, —RESPRATORY APPARATUS 0F INsecr (NEral

in its"character by cirenlating through the tissues, to a particular
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organ for its aération. 1f%he Respiration of Insects were effected
in*the usual manner, by means of luu‘gs, or at the external sur-.

" face of the body, it would have been consequently extremely
7 incomsplete ; but the disadvantage which would appear to be the
necessary result o this great ithperfection in a function so import-
ant as the Circulation, does' not really exist. Nature has made
LY the deficiency in the transmession of the blood, by conducting
the air itself into a.n_the Parts of the body, by the aid of a multi-
tude of canals, which éommunicate with the &xterior, and which

/ ramify minutely in the substance of the organss These air-o
, conveying tubes, known, as we have already said, under the
name of frackew, present a very complicated structtre; we
can usually distinguish in them three coverings,
of which the middle one is composed of a carti-
Iginous’ filament, rolléd in a spiral, like an
elastic spring. =~ Sometimes they are simple ;
but mt other times they have a certain nymbtr
of large dilatations, in the form of soft vesicles,
which act as reservoirs of air. The openings by
2 . which the air penetrates into the trachem are
i :',:,71';511', called stigmata or spiracles ; they are generally
simple glits, like button-holes; but sometimes
~they have two valves, which opeffand shut like the ledves of a
folding-door ; and they are frequently fuornished with a king of
. sieve or grating, to prevent particlgs of dust, &ec. being drawn
inwards by the ajr. We usually seewone pair upon the lateral
« *  and upper part of cach segmen ; It they, are often wanting on
the two last segments of the thorax, The means by which the
. air is renewed in the interfor of this r(':sg'n-?tory apparatus,
( bnppe:us to consist generally ogly of the movements of contras-
tion and dilatation of the abdomen. As we have already said,
Respiration is very active amongst these animals ; they consume
a considerable quantity of air in comparison with their sizg, and
they quickly.die when they are deprived of oxygen; but when
they are in this state of apparent death, they may remain in it a

very long time, without losing the power of being restored to lifew=
' 620. The greater ngmber of Insects produce but very littlo
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heat ; but some of these animals, in cértain circumstances, give
out a quantity sufficiently considerable to raise their temperature
perceptibly. This is the case with Bees, when they are
disturbed in their hives; and it is noticed that their Respira-
tion then becomes very active. (See Axnian Puystornocy,

§§ 410, 411.) ; |

621.  Another most remarkable pbenothepon, of which tha ¢ “q

cause is not fully’known, is the prodiction of light,; which is
observed amongst ‘some Insects. OFf this the Lampyris, or
Glow-worm, -is an example, which is well known to almost
every one who frequents our fields. The male has wings and
i8 not, luminovs ; but the female, which is déstitute of them, and
which is often” found o banks and hedges during the summer
evenings, sheds a phosphorescent light that is often very brilliant.

« In anothér species of Lampyris
which inhabits Italy, the indi- éz\v-
viduals of beth sexes are at the
same time winged and Juminous ;
but this singular property is
especially remarkable among cer-
tain Fire-flies, which live in the

£ warm regions of America, and
¥io, m.—:hu “;:: .Pnuu Grow- wwhich prgduce, when‘ﬂying in thes
, darkness, a natural illumination of
the' most brilliant_effect ; they are often placed by “women in
their hair as ornaments ; and we are told that the” Indians use
them to light themselves, when they travel by night. Among
our Glow-worms, the light pro'oe?:ds from certain spots sitnated
upon the upper part'of the two or three last rings of the abdo. .
men ; whilst among the Fire-flies, it comes from analogous spots  y*
placed upon the prothorax or cofslet. It appears that the insect y
can vary at pleasure the intensity of this phosphoric light ; and
that it continues during a certain time, when the animal is placed
m a gas unfit for respiration, or even in a vacuum ; but that it is
extinguished in cold water.
622, The sexes are distinct amongst these animals, and there
often exist very great differences between the male and female ;
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the common Glow-worm %as already afforded us an example of
this (Fig, 328). Nearly all Insects lay eggs; some of them are,
however, viviparons. There often exists at the extremity of the
abdomen of the female, a dart, a saw, or some other organ,
fitted to make holes for the feception of the eggs; and by an
admirable instinct, the mother always lays them in a place, where
*¥ryoung will find néfir them the food which they will require;
and yet, iy the gr.eater *number of cases, this food is not the
same as she would seelc® for herself. During the early period of
their lives, insects change, their skin several timesymand nearly e
always display some very singular phenomena, of which we have
already seert an example amongst the Batsachian Reptiles.  The
greater number of them, at the time of thejr comihg forth from
the egg, neithr resemble their parents, nor have the form which
they will themsebves acquire at a later period ; and before arriv-
ing at a perfect state, they m.ldergo changes so considerable,
that we cannot betéer designafe them fhan under the nage of
metamorploses.

623. Insects, in general, pass through three very distinct states,
known under. the names of the larca state, the chrysalis state, and
the imago or perfect stato ; but the changes which take place, are
not always equally great ; somefimes these changes render the
animal perfectly different, at other times they only consft in the
development of wings ; and these various degrees of transforrga-
tion are kndbwn under the names of Scomplete, and of incomplete,
metaorphosts. | .

624. The insects which undergo & complefe metamorphosis, ave
always more or less vermiform (or worm-like), when they come
from the egg, and when they fre in a larvd” stgte ; their body is
long, almost entirely soft, and,divided into moveable rings, of
which the regular number €s thirfeen.  Sometimes they are coni-
pletely destitute of feet; at other times they are provided with
a variable number of these organs ; but the conformation ofghese
is not at all apalogous to that of the same 'p::rts in the adult
animal. They have, nearly always, simple oyes, but they are
sometimes entirely, destitute of them ; their mouth is uswally fus—

®, -
-
- -
-
- d -
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nished with mandibles and jaws, whatever may be the fornr that, A
it will afterwards assume; and we often see the first of these

organs serving for locomotion, as well as for seizing the foodi

Fib. 339 Lanva, Peps, Axb Draco or PAPILIo MACHAON.
.

These Larva also differ in their form, and are sometimes known
under the name of Catorpillars, sometimes under that of Worms,
—After having remained in this state for a longer or sharter timy, :
and having experienced several changes of skin, the wings begint, \} {
Le formed beneath the skin, andthe arimal passes into the state of
chrysalis.  During the whole length of this second period of their
existence, these singular animals cease to take any food, and re-

main motionless; Sometimes the skin from which they have Inst

freed themselves, dries up, and forms a kind of oval case, in the
interior.of which they remain shut up ; sometimes they are only
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covered by a thin pelliclé, which lies over the external organs,
fotlows all their inequalities of surface, and causes the insect to .
appear as if closely wrapped in bandages.

626, Before nndergoing this metamorphosis, the Larva pre-
pares a defence for itself ; and’shuts itself up in a case, which it
Makes with silk, secreted by salivary glands, and drawn out by
it aid of sp:'mwretx:'hollowedO in the lips. In other instances,
it suspendsyitself b;' medns of threads, or conceals itself in some
hollow. It is, howevef, whilst the insect is i this state of appa-
rent repose, that active operations are going on withn the body, ==
of whichethe result is the complete development of the entire
organisatioh. Its interior parts becomes soft, and by dggrees
assume the shape that they will preserve ; jthe different axgans,
with which fhe adult .anima.l ought to be provided, arg deve-
loped under the® envelope which conceals them ; and when this
evolution is finished, it frees itself from this species of mask ;
spreads its wings, vehich are not long in" acquiring firmnesg, afid
becomes a perfect insect o Imago.

626. Asan example of this complete metamorphosis, we can-
not make a better selection, than by taking the Bomlbye Mori ;

R for this insect in
its larva state pos-
sesses for %s an
immense intergst ;

o it 18 the silkwoerm,
the rearing of
which contributes
so powerfully to
éhe  agricultural
prosperity of the
southern countries

L of Europe, and the
Fio. 30—Sipxwons. product 0@%

gives origin #0 so much industry and wealth, This insect came
originally from the morthern provinces of China, and was not
introduced into sEurope until the sixth century. Phe Grose=

Missionaries brought spme of its eggs to Qoustaniinolﬂo in the

.
- . 3
- -
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reign of Justinian, and, at the periodoof the first crusades, its |
. cultivation was spread into Sicily and Italy; but it was rot | -
until the time of Henry I'V. that this branch of agricultural
industry acquired any importance in the southern provinces of
France, of which it now:forms ond of the chief aonrces of wealth,

627. The eggs of the Silkworm, when dry, have a gray-ash '
colour ; and with some care theysmay be pﬁserved thus duriugla-/‘"\"‘k!
very long time without injury. Inordefthat the work of incuba-
tion may. commencey and that the larvéé may be hatched, the
eggs’ must L3 exposed for some time to a temperature of at least
60" Fahr. After having experienced an increasing heat-for eight
or ten days, they wills become whiter ; and soon aftérwards the
larvae will begin to come forth. These little animals, at the
time of their birth, are only about a line and a quaiter in Iength.
Their body is long, cylindrical, annular, smooth; and commonly -
of a grayish colour; at its anterior extremity we distinguish a }
head, formed by two hiird and sealy tubercles, npon which are
seen some black points, which are the eyes; the month occupies
the anterior part of this head, and is armed with sthong jaws ;
the throe succeeding rings have each a pair of small sealy feet, and
represent the thorax ; the abdomen is very much developed, and
has no members upon its two first segments, but is furnished
at the posterior end with five pair of fleshy tubercles, which -
resemble stamps, and which serve as so many feet.

628. In the south of France, these worms are called magnans;
and the name of Magnanerio is given to the estalilishments in
which. they are reared. Theofirst care that they require after
their birth, is to separate them from their shells, and to place
them upon frames, on which they {ind the food adapted for their -.
sapport.  For this purpose it, is usnal to.cover the eggs with 3 ‘
sheet of paper, perforated with Holes, Shrough which the worms )
creep to get at the mulberry leaves placed above; and when
they are collected upon the boughs which are covered with theso
teaves, they are carried away upon the frames prepared for their
habitation. The food of the Silkworm consists of Mulberry
maves ; and consequently it is on the cultivagion of this tree,
that the capability of rearing these insects depends. The White
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Mulberry is the species %he most generally employed for this
pfrpose. Tt is a tree which grows to the height of fourteen or »
fifteen feet; it flourishes very well in all soils, and it is culti-
vate® with success even in the north of Europe; but it never
grows wild any%here, The! Mulberr$ came originally from
China. Two Greek monkg introduced it into Europe towards
i$-niddle of the s.ixtgx century? at the same tg'me with the Silk-
worm. Ite cultivation Svas soon spread in the Peloponnesus,
and gave to this part’of Greece its moderi name of Morea.
Thence the Mulberries apd the Sillkworms were cfhveyed into e
Sicily under the direction of King Roger, and acquired a rapid
extension i Calabria. Some French gentlemen who had agecom-
panied Charles VIIL into Italy during the gvar of” 1494, kaving
known all thé advantages which that country derived frgm this
branch of agriculture, wished to bestow the same upon their own
country ; and brought some Mulberry trees from Naples, which
they planted in Prevence and Dauphiné. About thirty yeats
since, the first of these trees planted in France was still to be
seen at Allan, near Montélimart. At present the Mulberry
trees cover a large part of the south of France; they are even
cultivated in the north ; and the success of some recent attempts
appears to show, that they might be profitably cultivated in
* England. ¢ 2
629. Silkworms remain in the larva state for about thigty-
four days? and during this time ghey change their skins four
times. The timg corgprised betweew these successive changes,
S constitutes that which the cyltivators cal] the different ages of
theso little animals. At the approach of cach change they
become dull and cease eating # but after h:w"mg cast off the skin,
their hunger is increased. Ghe quantity of food which they
consume rapidly increase8. It is computed that for the la.ﬂ’w
praceeding from an ounce of eggs, there must be generally about
seven pounds of leaves duging the first age, which lasts £V s
twenty-one pounds during the second period, “which only conti-
nues four days ; seventy pounds during the third period, which
continues seven gays; two hundred and ten pounds during tHe==
fourth age, whose lengfh is the same as that of the thid age;
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and twelve or thirteen hundred pounds during the fifth period, /
It is on the sixth day of the last age, that the greatest voraciky
shows itself. The worms then devour two or three hundred !,
pounds of leaves, and when eating make a noise which résem-
bles that of a heavy shower. On the tentk day they cease
eating, and prepare themselves to undergo their first metamop-
phosis. We then see them endeavouring to climb upon 4y
branches of small bundles of twigs, which Rave ben carefully
placed above the frames on which they ha¥e until then remained,
Their body “secomes soft, and a thread of silk comes out of their
mouth, which they draw after them. They very soonfix them-
selves, and theow around them amultitude of threads of extreme
fineness ; and, suspended in the middle of this net-work, spin
their Cocoon, which they form by continually turnifig themselves
round in different directions—thus twistfng round their body the
thread which comes out from the spinneret, with which the lip
is perforated, The silk, thus formed, is %produced in glands,
which have much j'analogy with the salivary glands of other
animals ; and the matter of which it is composed is soft and
glutinous at the time of its first appearance, but soon becomes
hardened by the air. The result of the different twistings of
this single thread, is to cause #he different threads to adhere
togethitr_and to form an envelope, whoe tissue is firm and shape
oval. The eolour of the silk varies; sometimes it is yellow,
sometimes of a byjlliant white, according to the variety of the
worm which hag produced it; and the length of® each thread
often exceeds 1100 feet, but varies much, as does also the weight
of the cocoohs. The worms, proceeding from an ounce of eggs
may produce as much as 130 Ihs, of silk : but guch an amount is
zare ; and from 70 to 80 Ibs. i« the usnal product.

“630. In general, three days and a half or four days are suffi-
cient for the larva to finish its Cocoon ; and if we then open
this envelope, we see that the animal no longer presents the same
appearance as before its seclusion. It has become of a brownish
colour, its skin resembles old leather, and its shape is oval, a
witle poinited at its posterior extremity. We no longer distin-
guish a*head or jaws ; but the posterior extremity is formed by

.
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two moveable rings, whifft in front we sec an oblique band,
repeesenting the future wings of the perfect animal. The time -
during which the Bombyx remains thus shut up in a Chrysalis

F1o, 331 —Cmifisaris oF 11k Sinxworse. Fra. 332, —Sieswoss Mot

state, varies according to the temperature. JAf the heat is.from
60 to 65 degrees, they come out of it in a perfect state gn the
cighteenth or twentieth” day. In order to open the Cocoon,
they moisten it at one extremity with a particular liquid, which
they throw up from the stomach ; and then they violently striké
their head against the part thus softened. When the Bombyx
has thus finished its metamorphosis, it presents itself under the
form of a Moth, with whitish wings; its mouth is no longer
furnished with jaws, as in its early state, but is prolonged into a
rounded spiral trunk ; its legs are slender and lengthened, and
its internal conformation ddfers as much from that of thg Barva,
as its external form. Almost immediately after this secopd
birth, the Moths seek each other for the purposge of reproduction ;
and the femfles gubsqquently deposits their eggs, of which the
number sometimes amounts to more than five hundred for each
of these insects ; and at last, after having lived in a perfect state
for ten or twenty days, duririg which time they take no food,
t‘b(‘y die. 5 i

631, Among Bees wemeet with still greater changes; since
in their Larva state they are completely destitute of legs, and
resemble small worms. It is the same with Flies, Gunats.
and a great number of other insects ; thus the vermiform animals
which swarm in putrid carrion, and which are known under the
name of Maggots, are nothing else than the larves of the Meat-fly:-
The Gnats or Musquitoes, which fly in such large swarris, and




112 METAMORPHOSES OF INSECTS.

which render themselves so unpleasant'to Man by their venomous
punctures, live in the water during their larva state. They
are then vermiform, destitute of limbs, and have the abdomen
terminated by bris-
tles and some appen-
~ dages arranged in a
" radiated form (Fige
$33); and from their
last ring arises a long
tube, by the aid of
which the animal
“draws in from the
atmosphere the air
whiche it requires.
To, breathe by this.
means, it suspends
| Frg, 230 —GxaY Axp Lanva® 'itsclf as it were from
the surface of the
water, with its head downwards; and we see it performing this
movement at short intervals, The Chrysalis continues to live in
the water, and to move about there; but instead of breathing
like the larve, it draws in the air which it requires by means of
two Fipgs, placed upon the thorax. T4 floats on the surface of the
liquid ; "and after having completed its metamorphosis, the per-
fect insect uses the skin of the chrysalis as a boat, until its long
legs and wings have gnigxéd sufficient strength to enable it to
move on the surface of the water, or to fly away; but if its
body happens to be ‘submerged,“as often occurs when the wind
upsets these frail barks, it is infallibly drowned. -
632, The Insects with incomplete metamorphosis also pass
tarough the larva and chryswiié state, before arriving at the
perfect state; but here the larva only differs from the perfect
ins?g:ut by the absence of wings; and the state of the chrysalis is
“only characterised by the gradual development of the wings,
which, at first folded back and concealed under the skin, then
.become free; but only acquire their full development at the
period. of the last change. We may mention, as examples of

b
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inseets showing this kinl of metamorphosis, the Grasshopper
andl the Ephemer® or Day-flies. These last display a remark- .
able peculiarity ; since in general, insects change the skin for the
last tame, when they pass from the Chrysalis to the perfect state ;
whilst the Ephemera experiencés one move change, before arriving
. N‘t its complete form, in which it only lives for the space of a few
dours,  The larva of the Epkemera lives in the water, and
differs very Jittle from th adult, except in the shortness of its
limbs, the absence of ‘wings, and by the row of leaf-like ap-
pendages which it bears on each side of its abdomen;y and which
it uses asorgans of respiration and of motion in the water. The
chrysalis only differs from the larva, by ¢he presence of gases
inclosing the wings. At the time when thgse organs should be
y: developed, the in-
sect comes out of
the water; and
after having flut-
tered about during
some minutes, it
takesitsplace upon
an elevated object,
and there performs
some violent‘move-
| Fig, 33 —Ernsiens VuLaara : Larva, Posa, axp Tuaco, Mments, by meang of
» = hichitcasts away
its enveloping mgmbrane ; it is then only that its limbs attain
.+ their full length, and that the body acquires the colours which
it will preserve. :
| 633, Some Inscets, although undcrgoingcbmas‘idemble changes
’ | at an carly period, do not pass through the complete series of
transformations of which swe have first spoken ; they appear to
.Stop short in their development, never possessing any wiﬁgs.
The Fleas are thus circumstanced.  When they come forth from
the egg, they are destitute of .fcet, and» llave° the form of small
worms of a whitish colour. These larvae are very active, and
roll themselves in,a circle or a spiral. They soon become of %

reddish hue; and after having lived in this condition®during
VOL. 11, 3
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twelve days, they shut themselves up’in a small silky shell, of
extreme delicacy, and are there transformed into a chrysalis ;oat
the end of about twelve days of seclusion, if the weather is warm,
they come out of their envelope in a perfect state. :

634. Again, there care some Insects which do not pass

through any metamorphosis, and which are born.with all the |

organs with which they will ever be provided ; but it is ‘gn.’gy'/
among Apterous, or wingless, Insects, that this mode of deve-
lopment exists. The Podura, which has been already referred
to, and the Louse, are of this kind.

635. The class of Insects, which (as we have ssen) is so
remarkable fer its organisation, is still more so in regard to the
habits of the animals composing it, and the admirable instincts
with which Nature has endowed great number éf them. The

stratagems which they employ to procure themselves food, or to—¢
escape from their enemics, and the industry which they display }

in their labours, astonidh all those who areswitnesses of it; and '
when we see them unite themselves into numerous societies, to
make up for their individual weakness, helping each other by
dividing the labour necessary for the prosperity of. the commu-
nity, providing for their future wante, and often even regulating
their actions according to the accidental circumstances in which
they fnil themselves placed, we are tonfounded at encountering
amongst beings so small, and in appearance so imperfect, instincts
g0 varied and so powerful,.and intellectual combinations which
so much resemble those of the reasoning powers. *This subject
will be more fully treated of in the latter part of the present
volume. At present wo must confine ourselves to a sketch of
the classification of This gmu'p; which, on account of the immensg

aumber of forms included in.i Jnust be more slight than thag Y

which has been given of the proceding classes,

636, The subdivision of the Class into Orders is founded
chiefly upon the structure of the Mouth, the conformation of the
Wings, and the ‘nature of the Métamorphesis. Neither of these
characters must be trusted to singly ; since within the limits of
ane group, we find considerable variation. Thus in almest every
order, we niect with apterous or wingless inscets ; an example of

4
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which we have already seen in the Glow-worm. Sometimes, as
in that instance, the deficiency of “mgs iz confined to one of the °
sexes—usually the female ; whilst in other cases, both sexes are
destitate of these organs. Newerthcless there is a group, con-
sisting of three sifiall orders, in which the want of wings is the
rule and not the exception ; and the insects brought together in
*Lt‘b"a are associated ton'ether onfaccount of their resemblance to
each other in generu.l structure ;—whilst, on the other hand, the
wingless insects first alluded to are left among the orders in
which they are placed, on account of their corresponﬂence with
other inseets of those orders in the structure of the mouth, the
nature of thé metamorphosns, &e. . ”

637. We may divide the Class into two Sub-classes; the
members of tlie first of which (A) always undergo some degreo
of metamorphosis, and are usually possessed of wings in the
, berfect state ; whilst those of the second (B) undergo no meta-
morphosis, and neverbecome possessed of wings.—From the.first
sub-class may be separated one order, in which there are no
wings; and there then remain eight principal orders, which are
classed according to the structure of the mouth and wings.

Sun-cLAss A. - ‘

Division a.— Winged infects undergoing metamorphosis.

Order I. COLEOPTERA (Beetles). In these the month.is
formed for mastication ; the anterier wings are converted into
hard elytra, or wipg-cases ; the posterfor wings are folded trans-
versely (or cross-wise) during repose; and the metamorphosis
is complete.

Order II. Orrtnorrera (G ras:koppcr, Lwcust, &e.). In :
these also the mouth is formed fyr mastication ; the anterior pait
of wings is composcd of a fubstance more resembling parchment ;
the posterior pmr, when in repose, is folded longitudinally (or
lengthwise) in the manner of a fan (l‘ﬂr 369) ; and the m=-*~-
morphosis is incomplete. -

Order III. NevrortEra (Dragonly, Mtw-ﬂ_/) In these,
too, the mouth is formed for mastication ; but the anterior pair
of wings, like the posterior, is membranous ; and the nérves of

12
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the wings form a close reticulation or network by their inter-
lacement. The degree of metamorphosis is variable. \

Order 1V, HymeNorTeRA (Beo, Wasp, Saw-fly). In these, r
the mouth is still furnished, as in the preceding, with preliensile
wandibles, but the other parts are so formed as to be rather
fitted for suction than for mastication ; thy‘. wings are all mem- .ﬁl
branous, but the nerves do not‘form such a minute reticulatiug™
as in the preceding order; the metamorphosis is alwaxs complete, '

The four preceding orders, in which' mandibles are always '
distinctly present, form the group of MANDIBULATA; the four suc- &
ceeding, in which the mandibles are wanting or are completely r
charged in form, and~in which the other parts areadapted for
suctisn, being converted into a more or less complete Aaustellivm
or sucking-tube, are termed HavsreLrara, 3 .

Order V. Homorrera (Cicada, Lantern-fly). 1In this order, ' .,J ‘
the four wings are of the same consistence, and are rather firmer / .
than usual, being often somewhat parchmerity in texture ; when ¢
folded, they incline at an angle, like the roof of a house.

Order VI. Hereroprena (Bugs, Boat-flies). The consist- d ¥
ence of the two pairs of wings is here different, the anterior pair “
of wings being of a horny or parchmenty consistence (though R
generally tipped with membrans), whilst the posterior are simply v 1
membranons ; when folded, they are horizontal, or but slightly :
inglined, and sometimes lap over each other.

Order VII. Lurmopresa (Butterfiics and Moths). These }
bave the mouth furnished with a long teunk, coiled in a spiral d
when not in use ; the wings are all membranous, and are covered -
with minute scales, having the appearance of fine dust, but :
arranged with the most perfect fegularity ; the metamorphosis.
is complete. D \or s

Order VIII. Diprega (Gnats, Flits, §¢.) In these there are '
but two wings ; the mouth is furnished with a sucking-tube ; and
tnanetamorphosis is complete, or nearly so.

Division 4. Insects undergoing metamorphosis, but destitute of
wings. This divigion includes but a single order.

Order IX. Aruanierega (Flea, §e.) In this group, also,
the mouth 1s formed for suction ; and the insects composing it are
parasitic, living upon the juices of other animals. i
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o Sun-Crass B.

The small remaining section, consisting of Insects which un-
dergg no metamorphosis, and are destitute of wings, includes
two orders. Py ¢

5| Order X. AxoPLOURA (Louse). These are distinguished from
"N'le succceding, by th& absence,of appendages to the abdomen.

-

Order XI. Tafsaxotra (Spring-tails, §c.) In these the
abdomen is furnished with false legs, or appendages, adapted for
leaping. : -

Besideg these principal groups, there are some small interme-
diate orders, by which the former are connected, .These are not
admitted, however, by all Entomologists. Thus the Earwiy
tribe, which «combines, in some degree, the characters of the
Colcoptera and Orthopfera, is raised by many to the rank of a
distinet order—DERMAPTERA, which leads from the first to the
sccond order. Again, a sephrate order—TRicmoPTERA, his
been formed to include the Caddice-flies, which are intermediate
between the Lepidoptera and Neuroptera.  And, lastly, there is
a small order—STREPSIPTERA, or Rurererera, which includes a
small group termed Wasp-flies, intermediate, in several respects,
between the Hymenoptera and Diptera, but differing from both

Jn g0 many particulars, asapparently to require being ‘arcanged
by themselves.

o
L o

Onper 12~COLEOPTERA, OR BEETLES.

638. The insects composing this Order, all of which are known

~ under the common name of Beetles, are the mest numerous and

best known of the whole class. »Tke singular forms and brilliant
colours exhibited by many’of the species, the size of their bodies,
the solid texture of their integuments, which facilitates their
preservation, and the nafure of  their habits, which m-"-s
their capture more easy, have combined to render them an ob-
Ject of peculiar attention to Entomologists, many of whom have
devoted themselves to this order exclusively. It is ‘probable
that from 30,000 to 40,000 species of Beetles alone now éxist in
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the cabinets of collectors ; and we may ~z:mzly affirm, that at least
‘as many more yet remain to be discovered. L
639. The conversion of the first pair of wings into elytra, or
hard wing-cases, and the complet? inclosure of the second® pair
by these, when the insecu is at rest, constitute,®as we have seen,

the distinguishing features of the (_)rder,; . The elytra, when J-

expanded, are of little or no uns¢ in flight, generally remainivy
nearly motionless ; when closed, they meet along the back in a
straight line, which is called the sufure. " The structure of the
mouth, in this order, has been already, described. The head is
provided with two antennw, which vary in form, but which have
usually eleven joints ; the form of these often differs considerably
in the:two sexes. The eyes are large and protuberant, espe-
cially in the carnivorous species, and in those, the slowness of
whose habits makes them need quick powers of sight, for the

purpose of avoiding their cnemies, Of the three segments of the |

thorax, the anterior one (commonly termed the corslet) greatly
surpasses the two others in size; being so much developed at
their expense, as almost to constitute the thorax by itself. The
two latter segments are firmly united to each other, and to the
commencement of the abdomen; and the chief movement of the
parts of the trunk upon one another, is between the first and
second segments of the thorax ; the iatter being prolonged for-*
wards into a sort of footstalk, which is received into a cavity in
the former, and thrs serves s a kind of pivot for its movements.
The ?bdomen usually consists of only six or séven segments ; the
remainder of the nine, which properly form this part, being
consolidated in the last, .

630. Although the characters already mentioned are applica-
vle to by far the greater number of insects included in this Order,
nearly all of them are subject to exceptions. Thus, there are
many spe.cies, in which the organs of flight scem altogether
TWING, In one sex, at least, as in the female Glow-worm ; even
here, however, the-rudiments of elytra will be found. 1In other
instances, the elytra are fully developed, so as to cover the upper
surface of the body ; but adhere together alongz the suture, o as
to prevent the expansion of the wings, which are, consequc:ntly,

B\
\
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never developed ; this is {he case in the Blaps (Fig. 249). In
otlfer cases, again, the clytra, instead of simply meeting along
the suture, fold over each other ; in other instances, they do not
meet &t all; and there are some species in which the wings are
_, folded, not transvérsely, but longitudinaliy, as in the next order.
N is well for the Stuzicnt to be aware that such exceptions exist
this, as in every other large watural group ; however definite
its cbarncwaa may generally be. In none of these instances, is
there an exception as to moye than one or two of the characters

in question ; the remainder conform to the usual type.

641. Fhe Metamorphosis in this Order is invariably compktd»
and it is thus dlstmgmshcd from all that approach it in the
structure of its mouth, or in the character,of the wings... The
laroe are wofnm-like in their aspect ; the head is usually horny,

¥ ( the rest of the ‘body soft. There is generally a pair of short
Jointed legs attached to each of_ the first three segments, bearing
some resemblance tothose of the perfect insect. Those whici
possess legs are
usually active in
their habits.; but
there are others
which, leading a
retired  life, and
being born in the
midst of their food
(such as the Nat
Weevil), are des-
titute of members.
© The larvee of the
T carnivorous species
have in general the
most robust legs;
and in some of the
herbivorous species

e

Fic. 535.—Lanva, Pora, AND PERFECT STATES OF
these are repl-acul CuroNiA AURATA, OB ROSE- PEETLE.

by fleshy tubercles,
or pro-legs. A pair. of these generally exists on the last segment
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of the abdomen. Previously to undcggoing its change, the larva
often forms a case for itself, of bits of earth, or chips of wdod,
united by silken threads, or by gluey matter. The pupa, or
chrysalis, is inactive, sometimes even for years, and takes no

nourishment ; but the form of the future® Beetle is plainly l
perceived, the different parts being encased in distinct shcaths}(j
- .\

(Fig. 335). o ALY

642. There is much difficulty in "forming a simple natural
classification of tliis immense tribe, on account of the great num-
ber of distinet species which it includgs, and their strong general
resemblance to each other. Hence it is often necessary to resort
to characters of great minuteness as the ground-work of the
system ; and it somgtimes happens that, by the adoption of such
a plan, tribes which are in reality closely allied in'gcncml struc-
ture, are placed in different groups, whilst others are brought
together which are in many respects dissimilar.  No better
systgm, however, has yet been proposed thitn that of Latreille ;
who took as the basis of his classification the number of Jjoints
in the tarsus or last portion of the foot (§ 607). The four
following sections are thus formed., .

I. PestamEera (five-parted), in which the tarsi of all the
feet are distinctly S-jointed. .

IL. ByerERoMER o (differently-partéd), in which the tarsi of*
the first two pairs of feet are S-jointed, and the two posterior
4-jointed. 4 & ¥

L. ?“’m"”’ml\ (foursparted), in which all the tarsi appear
to bc.4.—Jointed. (1t has lately been observed, however, that the
fifth joint exists in these, although it is very minute, and con-
cealed in one of the others.) ? —

IV. Trivera (three-partad), in- which all the tarsi have

tnree distinet joints, (A fourth of small size, however, is also -

present.)

Jj‘,@,‘ch of these scctions contains several families ; of which the
most important will now be noticed.

643. Section I. Pentampra. The frst family of this
section consists of Beetles which are exclusively carnivorous ;
hunting after, and devouring, other inscets: and being carnivorous

S
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even in their larva state: These Carxivora are characterised
by*the possession of six palpi,—there being two to each of the
maxille (Fig. 315),—and by the termination of the jaws in a
sort of claw or hook. Some of them are terrestrial, and others
w)!uuw, in the férmer, the lo.gs are aduptcd only for running ;
i the latter, they are_modified for swimming.— The terrestrial
i¥ision of the famllv 18 compowd of two very large tribes, the
Cicindelida, and the Carabide, characterised clueﬂy by the form
and mode of attachment of the hook at the end of the jaws. The
Cicindelidm have the body, usually of a dark or light-geeen colour,
varied with shining metallic tints, and with white spots upon
the elytra ; they, frequent dry situations exposed te the sun, run
very quickly, fly off when they are approached, and alight.again
at a short distance. The larvee burrow in the earth, forming a
4 cylindrical hole 6f considerable depth ; in the process of excava-
{ tion they use their jaws and feet, and load the concave back of
their heads with tho'grama of carth which they have detached ;
thus loaded, they ascend backwards,
resting at intervals, and fixing them-
sclyes to the inner walls of their
burrow by the assistance of two
hooked tubercles on the back ; when
=urived at the orifice, theyjéik off
their load to a distance.  Whilst
lying in gmbush, the flat plate of the
head exactly stops the mouth of the
hole, forming a flat surface with the
16, 396~CreixnELA CANPESTIIS, snrroundmg soil.  When their prey
5 s s comres within théir reach, they rush
Upon it with great ferocity, nn_(\l_ sgize it between their powerfu!
Jaws; apd their voracity % even extended to larvee of the same
kind. They close the orifice of their burrow when they change
their skin, or undergo their metamorphosi& into the pupa state.
There are several British species of this group ; as well as a
large number of brilliantly-coloured tropical spcue«, of which
many are apterous.
644. The tribe of Carabide is of very great cxient ; above
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2000 species having been brought wg&hcr by a single collector.
Their bodies are of very firm consistentle,
whereby they are enabled to creep under
stones and through fissures, and are also
prevented ‘from being’ injured by the .
insects they attack. They prowl about x =
on the carface of the ground, wnder™
stones, &c,, beneath the barksof trees, or
the moss growing at their roots, in
search of theiy insect prey, which con-
sists chiefly of the herbivorousespecies of
their own order. Some of them are
g «» nocturnal in their habits, feeding upon
Cockchafers and other species of herbivorous béetles that fly
abroad during the night. The habits of this tribe are not
exclusively carnivorous, however, for some species, generally f
found in corn fields, are clearly ascertained {0 feed upon growing
grain.—Many species of this tribe are provided with a very
curions means of defence ; being enabled to exhale a very fetid
odour, and to discharge from the abdomen, to a: considerable
distance, an acrid fluid, capable of producing much irritation.
In the Brackinus this fluid is no highly volatile, that, immedi-
ately on,coming in contact with the air, it passes into a bluislt
‘ vapour of very pungent scent, and makes a sort of
explosian ; hence sthe species possessed of ‘this power
have been terraed Bombardior, Begtles, The larger
{ species are founde guly in tropical regions; but the
o e f““‘u species represented in the accompanying figure,
pasmaroier 15 @ native of England.” The Bombardier Beetles for,
BT the most part livs jn, societies, especially in spring;
and are found concealed under stones. Of the entire family, a .
considerable proportion are found in Britain and other temper-
akmmountries ; but the largest and most brightly-coloured species
are confined to warmer ¢limates,
645, The aquatic Carnivora form a tribe far less numerous than
the terrestrial specics ; and are at once distinguished by the pecu-
liar modification of the legs, which adapts them for swimming,

Fio. 337 ~Canancs.
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—these members being ﬂat.tcned, and fringed with bristles, so as

to berve as oars, They live, during their larva and perfect

. states, in water; but they quit that element to undergo their
metambrphoses, and to pass the time of their pupa condition.
The larvee have thé body long and narrdw, with a strong head
Nnned with powerful‘ mandibles ; and they are of very active
catilivorous habits. | They breatlfe by organs adapted for aquatic
respiration ; sbut the perfect insects can only breathe air, and are
obliged to come to the surface occasionally for that purpose.
The Dytiscus, the
principal genus of
* this tribe, is cem-
enon in fresh. and
placid waters, such
as lakes, pools, or
ditches. Its larva
feeds " upon otler
aquatic larvee, such
as those of dragon-
flies, gnats, &e. ; and moves quickly through the water, by means

of strokes with its expanded tail. The pupe may be found buried

in the adjoining banks. The Image also is very voracious, feeding
principally upon the juices®f the animals it attacks, which are
often much larger than itself ; an individual has been kept in a
large bottle of water for three yearsand a half, being fed once

a week or oftener with a bit of raw beef, from which it extracted

‘= the blood, but being able to fast for a m.onth at a time.—The
other principal genus is the Gyrinus (Fig. 209), the common
%pecies of which are known tunder the name ef “ Whirligigs,”

\X from their peculiar motion. Thegesmay be met with, from the
first fine days of spring untfl the end of autumn, on the surface of
quiet waters, and even upon that of the sea, often assembled in
great numbers, and appearing like brilliant points. '!.‘hey gwim
with great agility, often curveting in‘a circular .dlrection,—
whence their common name. Sometimes they remain stationary
without the slightest motion ; but no sooner are they approached,
than they escape by darting under the surface of the watér, and

Fia, 330—~Dyriscts MARGINALIE AND LARVA.
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swimming off with the greatest agility. The four hind-legs are
used as oars, and the anterior pair for seizing the prey. When
they dart beneath the surface, a bubble of air, like a silvery ball, ’
remains attached to the hind part of the body.—Numerousspecies
of both these genera aré found in Britain, © {
646. The next family of the Pentamerous Beetles is that of (
BracneLyrra, distinguished, a8 the name imports, by the shor{"
ness of the elytra; these, which have only four palpi, contain
but a single tribe, composed of the genus Staphylinus and its
¥ allies. These insects run and fly with equal
agility ; they are extremely voracious; but do
not feed on living prey, deriving their nutriment
from dead and decaying animal and vegetable
matters. The majority live in the ecarth, amidst
manure and putrescent substinces; others are )
found among Fungi and rotten wood, and unde »
stones; others, again, are' only met with near
Fio. 30—sramey. 72T 5 and a few of the smallest are only found
ivvs Brvruwor- 10 flowers,  The larvee feed on the same sub-
LA stances, and in the same situations; as the perfect
insects ; and greatly resemble them in form. These Beetles,—
of which one of the largest is fsequently to be seen running about
gardéngwalks, and is commonly kuown under the name of tlfe
Devil’s Coach-horse,—turn up the end of the body when touched,
bending it in all directions; and they possess the power of emit-
ting a strong odour, which is in some instances extremely fetid,
and which serves as a meany of defence. :

647, The next family, Serricornes, is distinguished by the
toothed or serrated form of the ‘antennm, As in the preceding,
there are only four palpi ; buf, the elytra completely cover thy
body. Some of this family, having the body of solid consistenca,.
and oval in form, have the head buried, as it were, in the thorax,
which advances on its two sides, nearly as far as the mouth,
In this manner is formed the Buprestis, distingnished for the
splendour of its colours 3 many of its species having spots of
golden hue upon an emerald ground ; whilst in others, azure
glitters upon the gold. The largest and most brilliant epecies
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‘are found chiefly in tropical climates, which these insects appear
espfecially formed to inhabit ; our native species, which are not
above a quarter of an inch long, being observed to fly with the
_grcatcst activity in warm weather. They live among trees ; and,
if an effort be made to seize them, they counterfeit death, and fall
Y the ground.—The Bgetles belonging to the allied genus, Elater,
#7& commonly called Skip-jackss; for, when laid on their backs,
being unable to raise themselves on account of the shortness of
their legs, they spring perpendicularly in the air, so as to alight
upon their feet. This is gffected by first bending the head and
anterior pertion of the thorax towards the abdomen, and then
violently straightening it, so as to give a backward stroke agajnst
the surface on which they are lying. The Jarva of one of the
British specied, known to the farmer as the Wire-worm, does

{ nuch injury by devouring the roots of the corn. A species of
Elater, inhabiting the West Indies and South America, is one of

* the most brilliant of ¢he Fire-flies ; huviﬁg two brightly-illgmi-

i_ nated spots upon the front of the thorax, and a portion of the
abdomen which is uncovered during flight being also very lumi-
nous.—Nearly allied to the Elaters is the Lampyris or Glow-

worm tribe ; of which sufficient mention has been already made.

—To the same very numerous family belong the genus Ptinus
{, and its allies; one species®f which is well known unidér the
name of Death-watch. These are insects of small size and slow
movements many of them are destitute of wings; and those
which possess'them seljom use them as-means of escape. When
touched, they counterfeit death, by fowering the head, drawing
‘ ’ in the antennw, and contracting
“their feet ; and.they remain in
this position for some time. Their
colours are always obscure, and
but slightly variegated; and
v **  they, live in dark places near
v Sl ronun srmiaTuN, NATUESL  or upon the surface of the ground.
Of the sub-genus, Anobium,

many species inhabit the intevior of our houses, where they
[ } do much injury in the larva state, by gnawing farniture,

5
.
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books, &e., which they pxerce with little round holes, like those .

- made by a drill. Other species feed upon flowers, wafers, the-
served specimens of natural history, &c. The curions sound /
made by them—from which have arisen the superstitious ideas
that gave origin to their common name,—l®s been elsewhere
noticed (Axni. PERYSIOL. § 677). The sgecxes is remarkab]:i;x
the pertinacity with whmh it fdgns death when alarmed :
femng, it is said, f.o suffer death under a slow fire,srather than
give the least sign of life. =

648. The succeeding family, tha{ of Cnavxconm:s, consists
of those Pentamgrous Beetleq, whose antennze end #n a club-
shaped enlafgement.® These are partly terrestrial and partly
nquahc. They feed for the most part on animal matter, at least
in thalarva state ; but a large proportion of thém prefer sub-
stances which are in a deca) ing or putrescent ondition. One g
the most interesting genera is thg Necrophorus ov Burying Beetls;
g0 mamed from its habit of excavating the ground beneath the
dead bodies of small quadrupeds, such as Mice or Moles; when

they have interred the carcass, they deposit

their eggs in it, and the larve, when hatched,

feed upon the flesh.—Another genus, which

includes a lamre mumber of species, is the

Dermestes ; of which the larvee (whose bodies

° are hairy) are very voracious, fecdmg on the

e M2—  glins or carcasses of animals, oftcn destroying

' collections of insects, and committing .great
ravages in fur-warchouses. ® | » e

649. The Panricorneg also posscss antenna with a club-like
termination ; bhut these are never *longer, and are usually shorte

-~ tlmn one of the pairs of palpige Nearly all of them are nqunhy
nnd have their legs adapted for s\")mmmg, gomewhat in the
manner of those of the Dytiscus. The most remarkable genus
isethe Hydrophilus, of whigh one large species, an inch and a
half long, oval, of a bfown-black colour, and highly polished, is
common in the ponds apd ditches of this country. It swims and
flies well, but walks badly. The eggsare laid in a sort of cocoon,
gpun ’by tfxe feunle, and (onted mth «& gummy matter that is

l
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impervious to the water on which it floats. The larvee, which have

a Worm-like body, with six feet, and with sharp

mandibles arming the head, are very voracious ;

feeding upon Tadpoles and the young fry in

_ fish-ponds, and upén small fresh-water Mollusca.

7 N 650. The last family of the Pentamerous sec-

[ Uy the LAanmcgni\'ns, is of very great extent,

as well as ore of the most striking of the whole

Beetle tribe, in regard‘to the size of the body,

and the variety in the form of the head and thorax

in the different sexes ; and also, moreover, in those

species which in their perfect state live upon fresh vegetable sub-

stances, in respect to the brilliancy of the mgptallic colours.with

which they ard ornamented. Bat the majority of other species,

i ( Which subsist on decomposing vegetable matter, are of an uniform

brown or black colour; although some are not inferior in brilliancy

; to the preceding. Adl have wings ; and ‘they crawl but slayly

along the ground. Noneof them are aquatic. Their food consists

of dung, manure, tan, and particularly, in some species, of the

roots of vegetables ; whence these insects, in their larva state

especially (this being always the period of greatest voracity),

often occasion great loss to the cultivator.—THhis family receives

its name from the peculiar onformation of the antenna, Which

ferminate in a mass formed of the last three joints; these are

flattened info plates or lamella, and are somfatimea arranged like

a fan_ or the leaves of o book, sometimes in the manner of a

comb, and sometimes inclosing, one another. The. family is

divided into two principal sections, the Scarabei and the
Lucan. i o

651. Of the Scarabei, one gnbdivision, including the sacred

Beetle of the Egyptians (¥ig. 344), feed principally AP t:‘."3’

excrements of various animals; and they inclose thelr.cgga"m

balls of the same (whenge they have been called Pilularii),

which they roll along with their hind fget,. seve{-al often

being in company, until they reach the hole in “"l‘f(’h. these

are to be deposited. Of these we have a chamctemt:nc ex-

ample among British species, in the Geofrupes stercorariis, the

JFio, 343,
HYDROVHRILUS.
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common Dor or Shard- ¢ Beetle; which-is one of the com- "
+ monest of all Beeths in this country. One of the nfust

PG HA —Arevenvs (SCRRA- Fio, Ma~Guornur r< STERCORARIUS,
n.m.'sl :Eavrrlum')l

a native of Brazil,
which attains the
length of 5inclies,
and of which
the" male pos-
Seses  an  enor-
mous horn pro- g
Jjecting from th 3
Fio. M6 ~Dvxasres HexcoLes, head which 5 ‘
opposed by a coﬁesponding protuberance from thg thorax. To |
this group also belonge the Melolonthe enlgaris or common |
Cockchafer ; which is most *destructive to vegetation in both its *+ % |
larva and pcrfect conditions, feeding on the roots in the one case, ¢
and on the leaves and young shoots in g},
other. *TlLe lnram live for three or fony
years beneath the ground ; bcoommglotharg,
in winter, but actively voracious in sommer, |
Their excessive multiplication is usually pre-
vented by birds; but if these be kept away,
Vi Hi—lawvaor  they increase very rapidly, and become g
complete pest to the culfivator. The perfect
inscets somefimes make their appearanee ,in such swarms, as to

remarkable amongst foreign species is the D:mwm Horcule, } '
|
|
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et

devastate an entire forest. To this group also belongs the
Cefnia aurata or Rose-bectle, a very common British insect, of
) Wwhich a figure has been already given (Fig. 335) ; it is about an
| inch leng, of a shining-green cojour al.)ovg, coppery-r?d beneath,
.1 th white marks 8n the elytra. 1In its farva state, it frequents
Yo WMen timber and woqd) and.is often met with underground in
ané* nests, where if would secfh to feed upon the bits of wood
of which they are composed ; from this circumstance it is some-
times called the “king of the ants.” After remaining about
three years in the larva stase, it makes a sort of cocoon of chips
of wood, glued together by an excretion of ite own ; in this it
J passes the winter in the state of an inactive Pupa, from whick: it
| emerges in the following summer in its perfootform. The Rose-
beetle flies well] with a considerable humming noise, during the
B {AOttest part of the day ; and goes from flower to flower (not
'\ Confining itself to Roses, but sceming to prefer them), sucking the
&) honey from their interidr, and sometimes devouring their nectaries.
652. The Lucani, or Stag-Beetles, derive their common name
from the peculiar form of the mandibles, which are very large,
curved, and toothed, like stags’ horns (Fig. 316). The Lucanus
corous, a highly-characteristic species of the group, is one of the
largest of British insects, the males being two inches or more in
length. This species flies abbut in the evening, in the middle of
summer, especially round the oaks, upon the wood of which the
larva feeds; remaining in that stale
for seyeral years, bgfore, undergoing its®
F + final transformation. The accompanying
‘ figure re-prmts the Dorcus parallolip:-
. Jelus, or Small Stag-Beetle of this
. G:nntry ; which is far less stjking
han the Targer species in rggard to the
development of its maxille. Some of
the exotic species of this gropp are very
large and splendidly coloured.
653. Secction II. HETEROMERAY: The o, 54—t cn Panareris
Coleoptera of the Second section, cha. st
racterised by possessing five joints in the tarsi of the two anterior
VOL. 11, LY >
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pairs of feet, and of only four in the posterior tarsi, entirely feed
*  on vegetable substances; they are all terrestrial, and mo of
them frequent dark places,—In the first family, the MELAsoara
or black-bodied Beetles, the body is usually of an ashy-brown or
black colour ; and the wings are for the mbst parf absent, the x
clytra being united along the suture. They usually live in the
ground, beneath stones, or in®the sgnd——gften also in lowu:ﬁ'
dark parts of buildings, such as cellars, stables, &c.e The insects
of this tribe are very tenacious of Jife ; ‘individuals having been
known té remain alive for six months without food, and picreed
through with a pin. To
this family belong the
Blaps mortisaga, a beetle
often fount in dark and
dirty pfaces about houses;
and the Tenebrio molitor, 9/
of Wwhich the larva, knowst 0
A under the mame of the j}
T,:g':;,f‘;lo. meal-worn, lives in corn
LITOR. and flour, whilst the per-
fect insect also frequents
bake-Jouses, cora-mills, &c.pwhere it may be often found in
the esves. >
« 654. We may pass over the families
of TAXICORNESe and STEMELYTRA, a8 pre-
sentingno pointsof specinl interest, to notjce
theTrAcueLiDEs (necked-egtlgs),so named
from,having the bead, which is triangular
or heart-shaped, carried on a kfnd of neck,
_ which separates it from the thorax. The
Dody is soft ; and the elytra are flexible,
and sometimes very soft. The majority
of this group Jivein the pgrfect staje upon ;
different vegetables, devouring the leaves,  F 351.—Casmitams
or sucking the juices of the flowers.— b e
Many of them, when seized, depress the head and contract the
fect, as if they were dead.  Their colqurs are often very brilliant.
This it well seen in the Cantharis vesicatoria, commonly known

F16, 340 —~Buars MORTISAGA.
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as the Blistering-fly, which is of a shining green metallic hue; this

inselt is most abundant in Spain, but appears about midsummer

in France, and is found in great numbers on the ash and lilag,

of whioh it consumes the leaves. TIts larva lives in the earth,
_and feeds upon thefroots of vegetables, ©

4 655. Section IIL. Ferramera. All the Beetles of this
hﬁ:‘!}p, likewise,—co‘ps‘nstin of fhose which have four joints in

all the tarsi,~—are vegetable-feeders. The perfect insect is found

- upon the flowers and leavesof plants; the larve are often produced

in their interior; and, whep thus hatched in the midst of their

food, their degs are commonly very imperfect. . Very often the

true legs are almost entirely absent, and their place Supplied by
fleshy tubercles. The first family, that of RBryxcornorz; or

the Weepil tribd, is distinguished by the prolongation of: the
Aaterior part of tht head into a kind of muzzle (Fig. 352, p).
(The number of species in this family is very great ; nearly four _
housand bave been glready collected. Many of them are
extremely destructive ; especially the Calandra granaria, which
commits great havoe in granaries, both in its larva and perfect
states. The accompanying figure exhibits the history of the
development of the

- Balaninus nucym, or

o &) Nut-Weovil, “whose

_ %{&\2 7 larva is so common<
‘8« ly found in nuts, fil-
A 3 “berts, &c. The egg
: ® I8 introduced by the
3 : . - W« Parent when the nut is
) & ~d Young and soft ; and
{ A 2 the wound made by it
lxcals:ovcr. The larva,.
O ol WREL . when it comes forth
wound caused by the introduction of tBe exg of themgt. (PO the og > feeds
S L atteemily/ol {he AL UWEN: bole of W B! 4 < Rasinad a0

#rub; m, the grab of the nut-weevil; ¢ the pupa of the N AN
W ; m, the perfect nsect (Halaninus nucim), which it is imbedded ;

:

. and, when about to

change its state, it bores through the shell, and_escapes, leaving
K2

-
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a small round orifice. To this tribe belongs one of the most
splendid of all Beetles, the Cureulio imperialis, well known as'the
Diamond-bectle, which is a native of South America, and very
abundant in some parts of that country. There are smallsspecics
belonging to our own’ island, however, whith are scarcely less'.

brilliant when magnified under a good light.
656. The second family of*the T?tmmqrous Colooptem-k.ﬁr)

received the name of o
Xyvornacr (or wood- U
ealers), on account of
the peculiar habits of
the Beetles' composing
it. «They usually,live
in wood, which their
larya pierce in every
'dircction,' and, when ; : y
abundant in forests, ’{.“‘.ftif:,’p.f.,.f.':;‘i%‘;¢5:,3"§.’§2'£f.f mo;mdﬂa;ic'
especially those of pines
and firs, they destroy large numbers of trees in a few years.
They are destitute of the prolonged muzzle of the Jast order, and
lave short antennee, thickened towards the tips (Fig. 353). One of
the l'nn.st destructive species iz the Bostrichus typographus, or the
A > Typographer beetle
(so named from the
figureofits burrows),
whiclihas at different
times ravaged the .
forests of Germany,
‘Tt devours, both j
the larva and perfaog
states, the soft wi
beneath the bark,
E4L which is most essen-
" e tial to the vegetative
F10. 35 .—Track of Typographer Beotlo, processes ; and thus
3 canses the death of
the wree. It was reckoned that a million and a half of pines

1
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were killed by this species alone in the Hartz Forest, in the year
1783; and that as many as cighty thousand individuals were
ordinarily engaged in the destruction of each tree ; whence the
whole umber at work in the forest at once must have been one
undred and twent)) thousand millions.

)‘ 657, Passing over tho small family Pratysona, which closely

[ réstizbles the preceding iy structure and habits, we come to the
family Loxctcornes, distinguished by the great development of
the antennz, which are always at least as long as the body,
and often longer. The lasvae mostly veside in the interior of
trees, or umler the bark ; and are destitate of feat, or have them
very small.  They are furnished with robust mandibles, and o
much injury to trees, especially those of large size, by burrowing
deeply into theém. They, are vegetable-feeders in their perfect
“tate also, and do’ great injury to plants; some attacking the

{'('a\'cs, and others the roots. Many of them produce a slight _
Creaking sound, by tlie friction of the joint which unites the

)

Tia. 255, —CALLICHROMA NOSCHATA.

thorax to the abdomen. Several of them are brilliantly coloured,
cspecially the tropical species;*and some are remarkable for ex-
haling an agreeable musky odour. This isthe case with a British
species, the Callichroma moschata, or Musk-beetle, which is about
an inch long, entirely greer, or shaded with a blue or golden hue,

-
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and very common upon willows. The genus dcanthocinus is re-
markable for the spiny projections ‘
from its antenn: ; and the species
represented in the accompanying
figure, derives its sfecific name
(which means mirror-bearing) from
its having a bright burnished tlisc
on each of the elytra.

658. The succeeding family
Evropa, is composed of Beetles,
which are chiefly remarkable for Fre. 336 —Acaxenocmevs srecuurss,
their habit of feeling upon the
stems and leavesof aquatic plants, and upon those of the Lilia-
ceows tribe, One species, the Criocegis Asparagi, which is of a

blue colour, with the thorax Ted, and the elytr
yellowjsh-white, with blue markings, feeds in ﬂ:}'
larva state, on the young sprigs of asparagus ; and
is sometimes so abundant, as to do considerable
damage to the gardener.
Fio, 27—Criocs. 999 The sixth family of the Tétramerous sec-
mis Asanac.  tiom, that of Cycrica, presents many points of

. interest, on account of the singular forms, and
remarkable habits, of many of the Species which it includes. Tho
fame of the family is derived from the circumstance that, in its
typical forms, the body isof a cireular or oval shgpe ; the insects
composing it are usually of small size, but are often ornamented
with metallic and brilliant sccours ; they are generally slow in
their motions, tirgid, an fall to the ground when an attempt is
made to seize Them, folding their antennwm and legs beneath e

o body ; many species leap Welle The larvee have six feet, and 4

soft body ; they feed, like the perfect insect, upon the leaves

different vegetables, where they ordinarily affix themselves by
means of a glutinous secretion ; andsthey frequently undergo their
change into thespupa state in the' same situation, the cast-skins
of the larvee being erampled up at the extremity of the body of
the pupam. The first tribe of this family consists of the Cassi-
danie, or Tortoise Beetles ; these have a flattened body, sur-
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rounded by a margin, which is formed by a prolongation from
thethorax and elytra, and which even conceals the head ; and
they are able to lie so close upon the surface of the leaves, that
no pagt of the body or limbs is visible, Theircolours are much
varied, and often wery prettily ‘arrangedsin spots, points, rays,

‘. ¢ The commonest gpecies in this country is the Cassida viri-
%, which is no more“than 1-16¢h of an inch long, of a green
colour, with black “thigh¥. Its larva, which lives on thistles

2 and grtichokes, has a

very flat bedy, with
spines set on the edges;
and it has the singu-
lar Labit of covering
itself with its own ex-
crement, which it at-
: .( Pio, 35, —~Cassina vintos, IN s bivwsresT states ; taches in a mass toge-
R i, Uher, and carries op o

sort of fork, arising

from its tail. The pupa, also, is very flat, with thin-toothed
appendages at the sides of the body ; and its thorax is broad, and
prolongedforwards in a rounded expansion, which covers the head.

660. In the sub-family Chrysomeline, or Golden Beetles, this
expansion of the thorax #5 generally wanting; the Dolly is
usually of a hemispheric or ovate form, the base of the thorax

being as brdad as the front edge of the elytra; and the surface is
usually bespangled with the most brilliant hues, in which blue,

« » green, and gold, are pre-eminently conspicuous. Their motions
are generally slow, and many of them are destitute of wings. Of
d *  the genis Chrysomela, the
o » C. populi is one of the com-
monest British species ; it
is of a blue-black colour, and
has red elytra, tipped with
black ; and’it is found upon
the willow and poplar, in

=

|

Flo. 350, —CurysoMELA FOPULL; @, Larva ; ;
T Pupa s eplmago. the larva as well as in

{48 perfect state. As ia the
preceding group, the exuvi of the larva are tound collected into
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a mass, at the extremity of the body of the pupa; 'and, in some
instances, the larva, before undergoing its transformation, attaches
itself to the leaf by a glutinous exudation. Of the apterous
group, the Timarcha is the principal genus ; and the 7' levigata
i n common British spscies, varying in length:from half to three .
quarters of an inch, and frequenting woods, turf, and low her-
bage. It crawls slowly, and emits a reAdish-ycllow fluid from &
the joints when disturbed ; from whith ciréhimstange it is com-
monly known by the name of the Bloody-nose Beetle. The larve
bear a strong resemblance to the f)crfcct insect, both in appear-
ance, sluggishness of movement, and 'general habits ;, when dis-
turbed, they, roll themselves up in the manner of a Wood-louse.
The sub-family Galerucine, may also be mentioned as contain-
ing the genus Haltica ; which is composed of a group of small
brighfly-coloured Beetles, whose larvea'devour:the leaves of cul-,
tivated vegetables, and occasion. N
ally commi# great dcvnst-ttlons
by their numbers and voracity.
One of them occasionally attacks
the turnip in this country ; and
from its great leaping powers,
may well be designated the

P""m .l“I-ALﬂCA Nownom, or Tuk- Turn.pﬂea The Tux'mp-ﬂy
iy eerLE natural sz andmagnificd.  helongs to quite & dlﬂ’ercnt group.

s (§686.)

661. Section IV ~—~TrniMeErA. The Beet.les of thls section are,
for the most part, of small size, and not very numerous. Their
habits are various, aportlor’x feeding on Fungi, and the remainder
chiefly upon Apbma To the litter section belongs the genug
Coccinella, of which severa), species are known in 5 r'
this country, under the name of "Lndy-buds, or 6
Lady-cows. They sometimes appear in great pro- ‘
fusion, and have created much alarp. It is erro- ’
neous to suppose, however, that they do any injury  Fio. 3.
to vegetation ; for, on tlie contrary, they aro of great e
benefit to plants, by feeding on the Aphides,which
infest them ; and this they doboth in the larva and perfect states.
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6627 In many respects the Insects of thiz Order resemble
the Coleoptera ; and they are closely cofinected with that group
by the family Forriquri.z, or Earwig tribe, which partake of
the"characters of bath. But théy differ from the Beetles, in the
softer covering of thcig bodies ; in the parti'ally membranous
character of the anterior pair.of wings, which seem intermediate
between the horny elytra of Beetles and the membranous wings
of other ifsects, and,which do not meet when closed along the
central line of the back ; and in the fan-like mand®r in which
the posterior wings are folded up beneath them, which is- per-
mitted by the Straight direction of their veins. They diffor also
in their metamorphosis; for, whilst that of the Bectles is com-
Dlete, that of the Orthoptera, is only partially so,—the larva

Fio, 362~LanvA AXD PUPA OF GREAT ORREN GRASSHOPIER. o
L]

and pupa closely resembling the perfect insect Sin form, walking
and feeding in the samé manner “f"‘l differing in little clse, than
the abgence of the wings and wing-covers, which are gradually

. and vislb]y dcvelopcd in the pup&.—T]nis Qrdcr comprises

numerous well-known insects, often of large sizo and splendid
col such as Grasshop LBeusts, and Walking-Leaves ;—
as well as Cockroaches and Earwigs. Some of the largest of
known inseets belong to it; a few species attaining a length of
cight or nine inches, and an cqual expansion of wings. Com-
paratively few of this Order are inhabitants of femperate regions ;
and it attains its greatest development, both as to the number
of species and individuals, their size, and their colour, between

-
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the tropics. All the known Orthoptera are terrestrial, both i-n
their perfect and two previous states. Some are purely catni-
vorous, and others are adapted to a mixed diet,—the Cock-
roaches, for example, being capable of feeding on almost any
kind of organised maiter; butithe greater uumber feed upon |
plants. Hence from their large size, nnq the enormous quantity
which each individual can devour, they’ are among the masp® '
destructive of all the Insect tribes, When they appear in large '
numbers. Thig is particularly the cafe with the Locusts in
warm countries; the ravages of ;vh.ich not unfrequently cause
famine and pestilence, both among men and beagts. Some
details upon this subject will be given in the latter part of
this volume. ; :

663. Before treating of the true Orthopters, we shall first
notice the family Forricuring; whichi has been raised by some
into a distinct order, under the name DERrMAPTERS, or leathery.
winged (§ 637). Thé Earwiy? and thein allies, of which this /
group is composed, have the anterior wings formed. into elytra,
possessing a consistence intermediate between that of the horny
elytra of Beetles, and the parchment-like anterior, wings of the
Orthoptera ; they are of small size ; and they meet, when folded
together, upon the central lipe, as in Beetles. The posterior
wings gre folded across when at res$, as in the preceding Order,
but the part thus doubled down is itself folded in a fan-like
mode, as in the Orthopterp. These insects are fudther distin-
guished by the ‘two large appendages at the posterior part of
the body, which form a pair gf forcops (Flrg. 306). T.hcy are
very common in damp situations, where they assemble in troops
under stones apd %the bark of trees; they do much injury ¢o
the flowers antl fruits of our gardens, and they will devour th, »

“bodies of their dead companions. Thir forceps appears to serve /
a8 an instrument of defence; whether it answers any other
purpose is not known. Their common name is derived from the
incorreet notion} that they have a peculiar tendency to creep into
the ears of sleeping persons. ;

664, The proper Orthoptera may be divided into two prin-
cipal ‘sections ; in the first of which the legs are nearly of the
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same length and adapted for walking or running, whence they
ard named Cunsonria ; whilst in the second, the SaLTaToRIA, the .
thighs of the hind-legs are of disproportionate length, and are
adapted for leaping. These two groups also differ in the
arrangement of the wmw-cowrs and avings, when closed ; for

}\g‘ley usually rest hoxizontally in the body (and consequently
wiSTe in the manner of those ofethe Beetles) in the first ; whilst
in the second they meet %t an angle, like the two sides of a roof.
The second section i§ further distinguished® by the creaking
sound, which the males have usually the power of emitting, by
the frictian of their legs against the body.

665. The first scction may be divided into three familics,
which differ considerably from each other in general form,—the
Brarrios, dr Cockroaches ; the Maxtinz, or Mantis tribe;
and the Puasmipa, or Spcctre insects. In the first of tlmse, the

“{ legs are adapted for running; in the second, the fore-legs are
converted into claws for sewmg the prey ; and in the third, the
limbs are adapted only for walking or creeping.—The Brarrinz
are in many respects intermediate between the Forficulids and
the more typical Orthoptera ; in fact, their general resemblance

Fio. 363, —BLATTA Ominyratss, Mals Axn,Png_

to the Coleoptera occasions them to Ge commonly regarded as
Beetles. Tlese well-known insects are now pretly generally
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diffused over temperate climates ; although most of the species
are believed to have been originally natives of tropical regidns,
where only they attain their full development. They are
nocturnal in their habits, and active in their movements*along
the ground ; their poysers of flight are usudlly inconsiderable, -,
the wings being usually small in proporfion to the size of their /
hodies; and they are extremely voraci?)lgs, devouring \m!nA
avidity almost every kind of organised"matter. In oold climates
the wings are scdrcely enough developed, even in the male, to
raise the .body from the ground; whilst in the female they
are almost entirely absent. The species which is eommonest

in this coundry, the Blatta orientalis, is so named from its being
supposed tohave begn originally a native of the East Indies; it
has, however, been so long domesticated with ug, that its time
and mode of introduction are uncertain.” In cdmmon with most -
other species of Blatta, it gjects a dark-colonred fluid from the )
mouth, emitting a very disagmcﬁblo odour; of which it is diffi- '
cult to get rid, and attaching itself to whatever the insect has
crept over.  The tropical species are larger. and more voracious ;
one of them, which attains the breadth of six inches when its
wings are expanded, is known in the West Indies by the name
of drummer, from the sharp kngcking sonnd which it produces,
and which is sometimes kept up throngh a whole night by
segeml individunals replying to each er; and it is said to
attack sleeping persons, and even to devour the exiremitics of
the dead.—Notwithstanding the disgusting _charheter which
attaches to these insects, en agcount of their appearance and
habits, they present several ,point,s of much interest to the
Naturalist, especjally in regard t¢ their mode of depositing their
eggs. Instead’of being discharged Qgpamtely, the eggs are col- »
Iected together and deposited at oncet enclosed in a large horny !
case or capsule (cqualling half the abdomen of the female in
size), and generally of a more or less oval and flattened form,
like a small bean’ with ene edge more flattened than the other
(Fig. 363, o). Along this edge there is a slit, from end to end
of the capsule ; and the plates which form the edges of this sl
are jagged or toothed, fitting closely to gach other. The interior
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of this capsule is divided into two spaces, in each of which is a

row of separate chambers, every one of them enclosing an egg.

The capsules are attached by means of a glutinous secretion, in

such situations as the females select as most fit for their reception ;

,and the slit part i8 strongly coated witheement, so as to be even

xtrongcr than the othey parts. In this capsule, the young larva

'/ 7are hatched 5 and they immediately discharge a fluid, which

softens thes cement, and“cnables them to push open the slit ;

' through this they escape, and the slit then shufs again so closely,
that it appears as entire ag before. .

666. dThe Mantin.s are purely carnivorous insects, of which

; none are matives of this country. They differ much from the

! Blattide in the form of the body ; which, instead of being

flattened and 6val, is narrow or compressed, and lengthened. The

first pair of legs is enormously elongated, and forms a very

E { Powerful organ of attack. These insects frequent trees and

' plantsz and the forms and colotrs of thefr wings and bodies.aré

e e
o
X s $
A
5 T, 364, —DANTIS, I¥ THE ACT 07 SEI2U%6 A FLY, WiTe A
) Youne ONg JUST HATCHED,
- often so adapted to those of the leaves and twigs which surround
them, as to give them remarkable powet of eluding observation.
Most of the species asume, when lying .in wait for their prey,

an attitude whichhas been mistaken by the inhabitants of the
countries where they are found, for that of prayer; and the

] -
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names commonly given to the Insectsare such as to express this.
Thus the best-known specics, which is very common in the soiith
of France and Italy (Fig. 364), has received the name of
Mantis religiosa, the Praying Mantis, or Soothsayer; and is
termed by the French peis-Diou. This is regatded by the Turks

as an object of superstitious veneration; and many absurd stories &
are on record, in regard to itsshabits, Th.e peculiar ntﬁbuk{( '

in question, however, is nothing else than the positisn in which
the prey is most feadily seized ;—the front of the thorax being
elevated, and the two fore-legs being held up together like a pair
of arms, prepared to seize any animal that may fall within their
reach. These insects are extremely voracious; and, if kept

. together without fgod, they will fight until one is killed, the

victor _th'en dWOuring his conquered adversary.—The eggs are
included in @ capsule, ns in the Blattide. ~ *

667. The third family of the Cursoria, that of Prasyip.e,
g @wclrc Insscts, is %lso restfioted to warm climates ; and
consists Of a. sma]] number of extremely curious species, com-
monly l;':““‘ under the names of Walking-Sticks, Walking-
Leaves, &c., fror.n their resemblance to those objects. Their
whole structure indicygeg 5 sluggish mode of life ; they subsist
solely up ;m Yegetables, and crawl slowly among the branches
of r-lo"fﬁl_:;llbs, devouring the you ;shoots. In fact, their
mofle of 1ife bearg o strong analog.y tﬁhét of the Sloths among

’ » Mammadia., Their
means’ of estape
from enemies con-
sist entirely in their
very close resem.
blance to the ob.

of which they live,
Some of them are
destitute of wings,
and have the ap-
pearance of dead
twigs ;*the legs being generally extended in a straight line so ag

5 "RASA
Fia. 355—PRASMA (Dacran) py AGILIE, OR WALKING-STIOH,

e

jects in the mids

8
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{-Men, in which these are never developed. It not unfrequently
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to look like the lateral twigs; whilst the absence of motion in
the® Insect for a long period adds strength to the deception.
Others, which possess wings, have still the same general appear-
ance ; sthese organs being laid flat along the back, so as not to
extend beyond the body. In others, again, the wings have
' ,‘h.o.form and aspect of withered leaves (Fig. 366) ; whilst the
+"Z-covers are very short. And lastly, there are a few, in

* which the wing-covers ardof a brighter hue, and of larger size,

covering in the wings; and giving to the whole animal the
appearance of a fresher leaf. These curious insects are for the
most part natives of the Bast Indies, the East Indian Archi-
pelago, Australin, and South America. Their larve differ but
little from the perfect insects, except in theig colours and in the |
absence of wings; and there are several species, as we have

happens that they lose a limb l:y violence ; and this is repro-

Fia. 366, —PuvLuies S]:Clvol.ll.'u.

-

duced, provided the complete growth of the animal has not been
attained. The eggs are lmd‘ separately, in the nsual manner. )
668. The section SALTATORIA consists of numerous gpecies
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allied to the well-known Crickets, Grasshoppers, Locusts, &c.;
all of them being adapted, by the peculiar conformation of titeir
hind-legs; to move by leaping rather than by running. Besides
this peculiarity, they all agree in depositing their eggs m the
ground : and they generally effect this by means of a horny
tubular prolongation of the last segment &f the body, or eziposi-

|

tor, such as we shall meet with in the 'ox;dcr Hymenoptem.:"ﬂ

There are three distinet groups in this section ;—namely, the
Acnerinz or Critkets; the GRYLLIDA or” Grasshoppers; and the
Locustinaz or Locusts; but the differences between them are
scarcely such, as to entitle them to rank as distined families.
The Crickets are essentially inhabitants of the ground, in which
many, of them burrgw, both in the larva and perfect states ; fow

of them have any powers of active flight. One of the most im-

portant species of this family is the ‘Gryllotulpa wulgaris, or-

Mole-Cricket (Fig. 300), which derives its aame from the pecu
iiar, similarity in its anterior extremities, and from the resem-
blance in its habits, to those of the Mole. It is about an inch
and a half long, and of a brown colour. In making its burrows,
it ents through or detaches all the roots of plants svhich it en-
counters; but it does not do this so much for the purpose of
feeding upon them, as to make a passage in search of insccts and
worm.; The female forms, in Juneand July, at the depth of
abput six inches from the surface, a rounded cell, smo6th within,
and resembling with its gallery a bottle with a long'bent neck ;
in this she deposits from 200 to 400 eggs ; and the Joung remain
in society for some time after they are hatched. The larse are
at first white ; but in other respects they resemble their parents,

except in their.sma’ller size and their want of wings; after theip
first moulting, they disperse,,and sogn gain their darker colours; -
and they are about three years bez)?t they arrive at the perfeot |

state. Their wings arc so little developed, that the possibility
of the flight of the insccts has been denied. It is remarkable
that the various species *of this singular genus should be spread
over the whole globe. The House- Crickst (Fig. 367) is too well
known to require particular description; it takes up its abode
in the tieighbourhood of the ﬁrc-plac'cs (of rooms on the ground-
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floor, sometimes even burrowing into the mortar, even within a
fewinches of the fiercest fires ; and here it remains during the
winter months, be-
coming torpid in
its haunts, if the
firebe discontinued.
In. the summer,
however, it fre-
quently goes forth
; to the gardens, and
o 19 967.—Housz-Cilicxcer. seeks a habitation

in the crevices of garden-walls, &c., as if it then found heat enough

out of doors. The Fisld-Cricket is much larger, and also rarer,
than the preceding ; it frequents hot sandy districts, in which it
forms its burrow st the side of footpaths, &e., in situations ex-
"‘{PGsed to the sun, to the depth of.from six to twelve inches ; and
'sits at its mouth watohing for its prey, which is said to consist”

of other insects. This is one of the most noisy of all the Crickets.
669. The Gryllidem, or Grasshoppers, are distinguished from

the preceding hy the roof-like position of the wing-covers, which
in the crickets fold ho- Xy e
rizontally ; but agree
with them in having
long thread-like an-

tenng, and artale-like i L)% .
spot at the base of t.l:c 3 7 = -\ Y
. Wing-covers in the ¥ o= S e ST,
males, They are dis- ST aNE S ‘:-“'_mg;_%,_,’__.
tinguished, on the other Pe. 36— Grviows Vinsorsssros, .

“nd, from the Locusts witl whigh they’ agree in the first of
“hege characters, by the inferl)r robustness of the body, and the :
ngth and slenderness of the legs and antennam, The Gryllus
viridissimus, or Great Green Grng.shopper, represented  in
Fig. 368, is the largest British species of his O[dér, and one of
the lnrgost of omr native insects; its lcngth being about” two
inches, and its breadth when the wings are expanded being three

inches and a half. Many species of this genus are destitute of
VOL. 1L ‘ [

-
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wings, or have only small wing-covers. Of their voracity a
. curious instance is mentioned by Mr. Westwood ; who states
that on one occasion he placed a specimen of the large green
species in a box, together with one of its legs which,it had
accidentally jerked offs and on opening the Wox the next morn-
ing, half the leg was devoured. Amongs the foreign species of
this group, there are some wisich bear £ most singular resem.
blance to the fresh leaves of various piints. * ’
670. The last group of this OQrder “consists of the various
tribes of *migratory Locusts, together with several which are

+ ordinarily ranked as
Grasshoppéys, but which
agree with the Iocusts
in the shortness of their
antenn, and the robust-

mess of their bodies and
limbs (Fig. 369). These
leap with much greater
energy than the preced-
ing, and have a much
longer-sustained  flight.
'I‘he. powers of devasta-
tion wpossessed by the
Locusts are almost in-
coneeivable ; foy they are
produced in vast num-
bers, and live in societies, * , .
s0 ag speedily to, destroy, the vegetation of the spot on which
they have settfed. Thence théy take their flight in vast multi-

, tudes to adjoining disfricts; and sq great isthe number of Whig,
these swarms consist, that it is not’ speaking figuratively to s
that the sky is darkened by their passage. Their ravage,
usually continue until they are checked for want of a further
supply of food ; for ad the instinct of the Locusts leads them to
continue their flightJin the same direction, they are at last
stop.ped cither by the desert or the sea ; and sometimes a storm,

carrying them out of their course, or .hun'ying them on in it,

Fra, 30e~PNruaora.
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effects a-clearance much more speedily than any other cause could

do.® Of the cause of the oceasional appearance of the Locusts, in

such vast multitudes, no satisfactory explanation has been given,

Of thege Insects there are several different species, which are

distributed over the tropical and the warmer temperate regions of

the globe; and in many parts they are used as food by the
'>l‘5’-h&bitants of the co'ulﬂriei they dnfest.

o
P .

o

Orper III=—~NEUROPTERA.

671. The Neuroptera correspond with. the twe preceding
c Orders, in having a mouth adapted for masticatjon, but differ from
them as to theeconformation of the wings ; the anterior ag well
s the posterior pairs beinz here membranous and transparent.
~4 Inboth pairs of wings, the veins form a very beautiful and
‘ Minute network, subdividing and’ uniting Again, so as to divide *
. the whole surface into a large number of minute cells, which
much exceed in number those of the wings of any other tribe of
insects (Fig. 370). Although the posterior wings are usually
as large as the anterior, or sometimes even larger, they are occa-
sionally much smaller, and may even be altogether wanting,

675. The body of the Ingects of this Order, which cdnfains
the well-known Dragon-flies, May-fltes, Ant-lions, White Anty
or Termites, and others, is generally prolonged, and destitute of
any very hard eintegument. These insects are of intermediate

. Size; fione of them Txcebding in dimenSions the largest Dragon-
# flies of this country ; whilst none cxhillit the minuteness of some
!( Hymenoptcm and Colcoptem. -!I'hey differ iy’ the character of
yheir metamorphosis, as well }a in_their adult structure ; for in
’, S0me the metamorphosis is comﬁlete, the lary
: marked change of form; and in others there is not

) .

p

a undergoing a
' much difference,
t_ except in the absence of wings, between the larva and perfect
! insect, By these differences the Ordér may be divided into two
sections ; in the first of which the insect is active during the

Whole of its pupa state; whilst in the second, it s quiescent,

except just bofore its last metamorphosis. The first of {hese

L2

;

p
:
:
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gr;mps may again be subdivided into three families ;—the
Liperroring or Dragon-flies ;—the EPHEMERIDE, oF May-jlies ;
and the TeryitiozE or White Ants.  In the first two of these,
the Jarvee and pupw are inhabitants of the water, and respire by

means of peculiar organsplaced along the sideser at the extremity .

of the abdomen ; whilst in other respects, they nearly resemble

)

the perfect insect. They creep out of the’water to undergggh;ﬁ-
Y .

final metamorphosis. -

673. Section’l. The LiseLLurin.z, dr Dragonjlies, are well-
known insects ; being easily distil;gu'ished by the slender form
of their bodies, their varied colours, their large gauze-Jike wings,
and the rapidity of flight with which they pursue other insects
on which they prey. They have a large head, of rounded form,
furnished at its sides with two very large compsund eyes, and

Fra, 30 ~LingLria CANCELLATA.

" with three ocelli, sitnated llpo; its}lpper surface. Most of tl;jJ

tribe frequent the neighbourhood of water; and may be fre-
quently seen s};imming oyer the surface of ponds or streams, in
search of flies, gngte, awd other small insects. An American species
has been recently descgibed by Mr. Newport, which secms to be
actually provided with branchial or gill-like,appendages, even in
its plrfect state ; and the habits of this insect appear to be pecu-
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liagly aquatic. The eggs are deposited upon aquatic plants, and
the larve are thus produced in the element in which they are at
first to reside. The head of the pupa is remarkable for the

>

Fi0. 371.~A, the pupa with its mask. B, the same with the ln.uk closed, and

discharging a current of water,
.

singular form of the portion which takes the place of the lower
lip; this is a kind of mask, compased of several Pieces, ané sover-
ing the mandibles, maxille, and nearly all the under sideof the
head, when jt is closed together; but being capable of extension
and unfolding, and being furnished with a pair ¢t sharp claws at
its upper part, so =as %0 become thesinstrument by which the
animal seizes its prey. The postérior end of the abdomen, in the
carly state of the Dragon-flies, js usuglly the seat of the respi-
 ftory function. This is commonly performed b)av means of three
af-like membranous organsf whith fre situated jnside the extre--
nlity of the intestine, or sometimes within a sort of prolonged
pyramidal tail; in using these, the animal draws a supply of
water into the rectum ; and then forces it oug violently, by which
act it also impels itself through the water. The succession of
Jerks thus produced, is the chief means of locomotion of the
larvas of the Dragofi-flies, and serves to distinguish them frem all
other aquatie larve; so that theyare veryeasily recognised. Several
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species of Dragon-flies exist in this country ; the largest, which
is probably not surpassed in
size by any others, measures
two inches and a half in
lengh; but the foreign \
species are usually morga .
brilliantly coloured.—Tn the \
Aguions, the wings stand
perpendicularly when in
tepose, instead of horizon-
tally as in fhe Dragon-flies; and the mouth is somewhat dif-
fetently constructed. The species represented in the accompany-
ing figure is of a dolden-green, or bluish-green cglour, with the
wings blue; and in common with masy othgy less conspicuous
species, it is an inhabitant of Britain.
. 674, The Epuemermn.e, er Day-flics, receive their name
frém the short duration of their lives in the perfect state. The
history of their early condition has been already given (§ 632).

*Fie, 32~AaRioN Vineo,

@ Fio. :ﬂ:x.-}:runxxu;

o

Their last change takes pl'aee ‘near sunset on the fine.days of ~
" summer and autemn ; and they arc sometimes produced in such
vast numbers'at one time, that the ground is covered with thep;.
» after their death, and their Wodiesare carted away as manuyg
They take no food after their final change ; and as the propngﬁ:
tion of the race is then their only object, they die almost as soon
as it has been performed, *often in*a few hours after they have
quitted the watdr,—the duration of their lives in their previous
conditions having beerl two or even three years.
635. The TerMITIDAE, ov White Ants, ate terrestrial, active,
and crnivorous or omnivorous, duking all their stages. In

L]
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several points of their structure, they resemble the Orthoptera ;
whilst in their habit of living in socicties, they resemble a large
proportion of the Hymenoptera. There is, however, as we shall
hereafter see, a considerable difference in the duties of the several

tribes of which these communities con$ist. A more particular

, « praccount of their operfitions will be given in a later part of this
/ volume ; and at present it will Be sufficient to say, that the larvee
resemble the perfect insgct, except in the absence of wings, and are

the workerse Among the adult insects there are

some, wirich never acquire wings, and in which

_ the reproductive organs are not developed ; these,
: which are termed the soldiers (Fig. 374), have
the head much larger and*longer than that of
the lagyze, and the mandibles are yery long and
{ o I Sone .cross?ach other; they are far Joss };ul:gemus

than the larvay and live.near the outer surface
of the nest, so that “they are the first to make their appearance
- when it is attacked ; and they are also stated o compel the

.workers to labour. The winged males (Fig. 375) and females,
L ‘

- .
¥ia, 376—~TERNES F16. 376 —Queny inthe winged &tate, and filled
In perfect state. with Eggl

when they have arrived at their perfect state, quit their habita-
tion, and fly abroad during the evening or the night, in great
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numbers; they lose their wings before the morning, however ;
and the greater part of them, falling to the ground, become the
prey of birds, reptiles, &e. The females, however, are sought
by the workers, who imprison them in royal chambers, a8 they
have been termed, in the centre of the nedt, The abdomen -
subsequently attains an enormous size, from the quantity of eg eggs
A it contains; and these; whey laid, are cm'eim;y
“, tended by the workers, and defertled by the
- soldiers.—Some small species belonging to this
S7=c\_ family, but not at,all resembling the true
@k Termites in habits, are found in out country;
one of them, which is found in collections of
P, 577—Psocus R g i 4
Pursaromvs.  drigd phut-u, is remarkable for producmg a slight
hckmg noise ; it is rcvscntcd ‘of its natural
size, and magnified, in the accompanying figuré. N
676. Section II. Qf the digision of Neuroptera in whichg )‘
moze complete metamorphosis oceurs, the'pupa passing into an
inactive condition, the family of MYRMELEONID.E, or Ant-lions,
is one of the most re-
markable: As its pecu-
liar habits in the larva
state have already been
elsewhere  described
(Axn.Prysion.§697),
they necd not be here
dwelt on. When the
larva has attaineditsfull
Fio, 370, MynMELED, an owth and is rendy to
P g assume the pupa state,
it spins a perfectly round cocoop of g silky matter, the exterigy \'
of, which it covers with sand ; and from this the perfect i inseet,
makes its escape at the end of fifteen or twenty days. None of
this group are found in Bfitain. 3
677. The fawily Henmeronupas, which is closely allied to
the prcceding, is remarkable for the exceeding brilliancy of the
eyes in most of the spcmcs, and for the dclieate structure and
varied colours of the wings. The eyes often resemble the most
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highly-polished gold ; and the wings frequently reflect the
prismatic colours; so that, although of small size, these insects
are very conspicuous. They are for the most part inhabitants
of temperate climates; and many species abound in Britain,
They usnally fly during the twilight, rémaining inactive during .
the day ; and they emft a \"cry disagreeable odour when handled.
Alie females deposit thejr eggs upon plants, attaching them at
the extremfty of a long slender footstalk, the base of which is
fastened to the leaf ; this fogtstalk is composed of a white vigeid
matter, discharged by the.female at the time of laying her egg,
and speedily hardening by exposure to the air. The eggs, thus
curiously fixed in small clusters, have the appearange of minute
fungi. The larvee are extremely voracious, and especially attack
the Aphides;”unlike the Ant-lions, however, these Aphis-lions

’ (as they have beén termed) do pot remain concealed in one spot,

but wander in search of their, prey where it is to be found in
the greatest abundance. So ravenous are they, that thexdo
not require more than half a minute to suck the juices from one
of the largest Aphides; and’ they not unfrequently attack each
other, the cenqueror in like manuer sucking the body of the
vanquished. During the summer they arrive at their full growth
in about fifteen days; they then spin a silken cocoon, in which
they enter as inactive pup® dnring.the winfer ; and cow?® forth
in the succeeding summer. -
678. 'The remaining families of this Order may be very
briefly noticéd. The Stanma are a small group of moderate or
large-sized Neuroptera, having wery large anterior wings. They
are nevertheless slow and inactive in their habits, and frequent
the neighbourhood of water,”in which they pass their larva
state. The ordinary spegies Sialis lutaria, or May-Aly, is o
well-known bait with the angler, being produced during .ﬂl’a
spring months in large quantities ; it is of a dull brown colour,
and may be found on the walls or palings near the water. The
larva is furnished with appendages Jor aquatic respiration,
strongly resembling those of the Ephemera ; but when arrived
at its full growth, it quits the water and burrows into the
adjoining bank, in which it excavates a sort of cell. lere it
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is transformed into a pupa, which remains inactive, with its
limbs laid along the breast, but which is lively when disturbed ;
and here, too, it undergoes its final change.

679. The Paxorpinx are known under the name of” Seor-
pion-flies, on account 3f the remarkable conformation of the

)
posterior extremify of the abdomen in -
the maléd. The sixth and seventhSeg-

ments are very slender and somewhat
curved upwards, so as to constitute a
sort of tail ; whilst the eighth is greatly
thickened, forming .an oval miss, armed
§ with a pair of forceps, and capable of
Fi. 510—Paxonra co2 free motion in any direction. The species
nuNIR represented in Ejig. 379 is 4 very common
British .insect, frequenting hedges and

woods.  The Scorpion-flies arg very active, and prey upon y;

other insects in the perfect state. The abddmen of the female is
also prolonged into an ovipositor ; by which she can deposit her
eggs in deep holes or crevices,

680. The Rapmipnns are commonly known as Snakejlics,
from the elongated form of the head and neck, and the facility
with which they move the front of the body in different dirce-
tions.* [They are of comparatively’ small size, agile in their
mgvements, and possessing powerful jaws; they are chiefly
found in t‘l_le neighbourhood of woods and streams’; and they -
prey upon other inscets inhabiting the s:u‘uo ai;untio‘ns. Finally,
the MaxTISPID & seem to cofnect this order with the preceding ;
having the mouth formed upon the plan of that of the Neurop-
tera ; but having the fore-legs converted into prehensile claws,

and the first segment of thestheraxfengthened so as to elevaty "

them, almost exactly as in the Mantis.

681.  We shall next mention the small intermediate group of
PHRYGANEIDE, o6 Caddice-flics, which are by some Entomolo-
gists regarded as constituting an aberrant family of the Neu-
;optcrx:, whilst others raise them into the wank of a distinct
Order, TRiCHOPTERA,—a name derived from the hairy covering

”
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with which their wings, as well as their bodies, are beset. In
this character, as also in the arrangement of the nerves of the °
wings, they bear a strong resemblance to the Lepidoptera.
689, These Insects are chiefly remarkable on account of the
habits of the larve, which are well knowh under the name of Cad-
-Wormx. These reside in cylindrical cases, open at each end,
to which they attech vauous matters, as bits of stick, weeds,
pebbles, or’even small living shells, by the assistance of silken
threads, which they spin from the mouth. These cases they bear
. about with them ; ‘protruding
} the three first segments, with
their legs, whefi they creep
forwards ¢ and withdrawing
these upon the slightest alarm.
They are never known to
quit these cases of their own
accord.  Different speciesap-
pear to prefer different mate-
rials for the construction of
their cases; but they have
the power of employing almost
* any which fall in their way,
when there is a deficiendy of thgse usually preferresly  The
food of some of the larvee is vegetable ; but others prey usmon
small aqun'ﬁg larvee, such as those ®of the Nauroptera.—When
about to assume the pupa state, the lafvee fix their cases to some
solid substances beneath the water,"and close the two extremities
with a kind of grating, that adms of the passage of water
through the tube, which is necessary for respfiration. A short
time before they are to gssume their perfect form, they make
their way out, by mecans of the pair of hooked jaws, with which
they are then furnished, and swim about with great activity by
means of the two hind legs, crawling occasionally upon the four
first. In order to throw off their pupa-case, the larger species
crawl up plants out of the water ; bu¢ the smaller ones merely
come to the surfice, and there undergo their transformation,—
using their old envelope as a boat, ont of which they rise to

Pio, M0 —PRnvoaNes ORANDIS=-A, Larva in
jts caso ; n, grating ; ¢, Imago.
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expand their wings, much in the same manner as Gnats. The
perfect Caddice-flies run with great agility, but their flight is
awkward,—except in some of the smaller species, which assemble

in iroops and fly over the surface of the water towards sunset.
They are nocturnal in thieir habits, and not unfrequently enter our
houses, being attracted by the light. They emit a disngrceab!gA
smell when touched. These insects ave very numerouns in Bri. |
tain ; no fewer than 190 species having heen described.

« Orper IV.—HYMENOPTERA.

683. 1In the membranous character of their four wings, the
msects of this Order resemble the Neuroptera ; but they cannot
well be mistaken for them. The anterior wings are usually )
miuch larger than the posterioy; and the veins or nerves® are T
mueh fewer in number than in the Neuroptera, and do not form a -
close network by their ramifications, as in that Order. In some
of the minute species, the wings are almost, or even entirely,
destitute of nerves. Another character furnished by the wings
consists in the connection of the anterior and posterior wings on
each side, during fiight, by metins of o series of minute hooks
along the front edge of the latter, which catch the hinder mar-
gitt of the other, 0 as to produce one continued surfage on each
side.—The principal character of the Order, howeyer, is derived
from the structure of tliemouth ; for, although consideredl as
mandibulate insects, the IIyﬁ)enbptcm are much better fitted for
imbibing their nourjshments by suction, than for obtaining it by
mastication (§.614). The Hymenoptera are also peculiarly
distinguished by a prolongativn of the last segment of the body )'
in $he females, into an organ,—which is, in one division of the*
Order, a sting,—and in the other, an ovipositor, or instrument for
the deposition of the eggs, usually possessing the power of boring

a hollow for their reception. .

.

# These terms are used to mean the smwe things ; namely, the hard frame-
work on which the membrane of the wing is extended, They must not be under- .
stood as indicating any analogy to thesveins and nerves of higher animals,
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684, The Hymenoptera are further remarkable for the great
de#elopmcnt of their instinctive faculties, and of their locomative
powers. It is in this order that we find the most remarkable
examples of contrivance, and of skilful adaptation of means to
ends ; but this adaptation results, it wguld appear, not from an
Cxercise of intelligence on the part of the animals themselves (as

'Mnn and the higher Vertebrata), but from their blindly fol-
lowing outen path laid dotvn for them by the Almighty Designer
(Axni. Prysion. § 473). That the two classes of faculties just
mentioned should attain t}m{r highest development in, the same
group (the Neuroptera may, perhaps, be included in this state-
ment), is a very remarkable and interesting fact. »Considering
these powers as those which are peculiarly characteristic of” the
animal kingdsm, we may regard these groups of Insects as the
types or centres (§ 35)°of that kingdom. As we descend the

: scale, we find these powers gradually disappearing, whilst the
organs of vegetative dife (which as we hitve seen, are of compa-
ratively small gize in Insects) gain the predominance, so that in
the Zoophytes we have an evident approach to the Vegetable
kingdom. Qn the other hand, as we ascend the Vertebrated
series, we find the Instincts gradually superseded by Intelligence,
which in Man becomes the solg director (at least in the well-
governed mind) of the actéons, keeping the instincts ingebordi-
nation ; and through his immortal ®soul we are connected with
that kingdom of pure I ntelligence, ip which we have reason to
believe that Mind exists unfettered by the imperfections of its

. corporeal instruments, and of whick ‘Wwe are encouraged to hope
that we shall ourselves be sharers, when “ this corruptible shall
have put on incorruption.”—The mutual *agjustment of the

"\ various instinctive actions of a.lagge number of individuals, so
that they all work together towards a common end, like tie
parts of a machine, is nowhere so remarkable as in the sopial
Insects, which are principn.“y restricted to this order; and the
Bees, Wasps, Ants, Ichneumons, Saw-flies, Gall-flies, and many
other groups contained in it, have Ct).nscql;ently attracted the
attention of the opserver of nature from a very early period.

685. The Insects of this Order undergo a completé meta-

3
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k) e
morphosis ; the larve being more imperfect than those of almost

greater proportion of the order they are destitute of feet, and
resemble little worms. Their support is provided for, eitler by
the deposition of the eggs in situations wherg the future grub
will be farnished with an ample supply of food—the parent |
being directed to these by an uneyring instinet,—or by the agtbg,(
exertions of the parents, which conve} to tiffe young the food
which they have themselves collected ; or by similar exertions
on the part of a race destitute of* peculmr sex (hence termed
neuters), on whom this charge more especially devolves. When

Fin, 381, =Larva or Beg, NATURAL Fio. #2.~Pora oF BEr,
SIZE,  AND MAGNIPIED.

arrived at their full growth, and after undergoing several pre-
vious changes of skin, the larve arve transformed into inactive
pupz ; in which all the limbs of the future insect are visible,
encased in distinet- Sheaths, nnd'foldcd on the under surface of
the thofax. During this part of their existence they take no
fool. In their perfect state, these insects, for the most part,
take but little noﬁrxshment and this consists almost exclusively
of the nectar of flowers. Mnny of them, however,—such as'the
Wasps,—attack and destroy ‘othér insects; but these are. often
destined, not for their own Support, but for the nourishment of
the young.—This Order is of considerable extent, being inferior
only to the Coleoptera ; and”it shas been estimated to contain
one~fourth part of the whole Insect population. It attains its<
greatest development in warm climates; for, of the numerous
species inhabiting this copntry, the greater part are of very small *
size, and some are atmost of even microscopic minuteness. None
of the species attain an} great dimensions ; very few of them
exceedivg, or even attaining, two inches in IEngth, or three in

—
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theyexpansion of their wings. Tho‘dumtion of their lives, from
the®hatching of the egg to the final change, is believed never to
oxceed a year.

68§. This Order may be primarily divided into two groups,
according to the wature of the organ ingwhich the body of the
female terminates ;—the end of the abdomen being prolonged, in
BT EREBRANTIA, into a saw of borer for the deposition of the
eggs ;—whilst, in the A®LEATA, it is formed into a sting or
piercer connected with @ poison-reservoir.  In<he former group,
the number of joints in the antennz is extremely, variable;
whilst in the latter, it is alx'vuys twelve in the female, and thirteen
in the male. The Terebrantia may be again diviged into the
Pavripmaca, of which the larve feed upon vegetable matter;
and the ExtemoPHAGA, in which they gencrally feed parasiti-

cally upon living insects. The Aculeata are in like manner
X ’( divided into the Prapoxes, or predaceous tribes, which do not
colleet pollen, and in which th® larvee feed upon other insects
stored up for them, or upon fluids stored up by the neutds;
and the MerLipEra, in which the larve feed upon honey or
pollen-pnstc,_collected and stored up for them. All these have
characteristic distinctions in their adult form ; on which it wonld
not be accordant with the character of this work to dwell
minutely. The division of $he Order into sections may beghetter
understood from the following tabular arrangement of them :—
L ]
r Larve vegelable-
Possessing w.'lm:or—'rt:kxlmlml‘h{ feedgra 1. PHYTIPRAGA.
* el Larve parasitic 1L EXTOMOPHAGA.
Armed with sting—ACULEATA aPycdaceons in habits.I11, Pr.gpoxes.

Honegcollectors TV, MeLLirRRA. %
. L
_ 687. Section I. TEREBRANTIA PrvTirmacf.. The principal
\ family of this section is that of TESTHREDINIDE, or Saw-fiss, %
named from the saw-like character and action of the ovipositor.
With this instrument they make a succession of small holes in the
branches or other parts of trees, inter cach of which th ey insert an
egg, closing the hole with a drop of frothy fiaiid.  The tissue in
the neighbourhood of the wound swells @p from its irritation; and
sometimes becomds a kin.d of gall, cither woody or pulpy, accord-

|
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]
ing to the parts injured, which forms the abode of the larvatin
. some cases, during its whole life as such, and up to its fihal
metamorphosis; but in
general the larvaacome
fortle at an earlier
period, and feed upon
the exterior of #he -
* leaves. They greatly
‘resemble the Cater-
pillars of Lepidopter-
ousinsects; butusually
differ from them as to
Fie. 383-A, extremity ofthe abdomen of the Sawfly, the nu'!]bcr of Pheu'

showing the two saws, ¢, and their supparters, d, ex- feet, which are either

tended ; a, the terminal joint of the abdomen; and » . A
%, the two internal horny sheaths. B, a smallpor. TeStrieted to six, an-

tion of ane of the kaws very highly magnified. swcring to those of
RN, “ o " the perfect insect, or
amount to cighteen or twenty-two. In order to undergo their
change into the pupa state, they spin a cocoon, either on the
carth or on the plants on which they have fed ; but they do not
become pupa, until they have been inclosed in this for many
months, and only a few days before they come forth as perfect
Saw-ﬂée:; To this group belongs .the Athalia centifolice, or
Turnipfly, which occasionally appears in this country in such
vast numbers as to produce the greatest devastation. - The larva
is twenty-two-footed, and_of a greenish-black colouz ; whence it
is commonly known by thé sappellation of the nigger, or black
caterpillar of the Turnip,—to which plant it is chiefly detfimen-
tal, by devouring the leaves, and thus totally destroying the
crop in_an incrédibly short space of time. It was especially )
abundant in the south-castern colnties of England, in the years
1835, 1836, and 1837. The appearance of the black larve is
preceded by that of the imago, a pretty yellow and black
insect, which is first seen hoVering o¥er the turnip-fields about
the middle of May or the beginning of June ; it deposits its eggs
in the soft tissue of the leaf, puncturing the cutjcle by its ovipo-
gitor ; and these are hatched in five or six days. Ina few days

—
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mdre, a whole field has been often devastated by the voracity of
thlarvee, which devour the soft tissue of the leaves, leaving only
their skeletons and stalks. The most effectual remedy for these
attacks was found to be the introduction of Ducks into the fields,
by which the plasts were cleared of the larve more effectually

. than they could be by any other means. Many other species
’N. however, almost equallysinjurious to different tribes of
plants. Thus the® Goos8berry is subject to the attacks of a
Tenthredo, of which tif larvee—often amountimg to as many as
one thousand upon a single ttee—devour its leaves at the begin-
ning of summer. The Apple, again, suffers from the deposition

of the eggs of another species in its fruit. And the Willow is
subject to the attacks of many species, some of which devour its
leaves, whilst ethers cause the production of galls by perforating

* its branches. The perfedt Insccts of this group are of moderate
*(Sim, not exceeding an inch in length ; some of them, however,
are among the largest HymenBptera inRabiting this countrys

- Their flight is usually heavy, and is attended in the larger
species with a humming noise; it seems, however, to be more

agile in the hot sunshine. They come forth for the most part in

the spring, having passed the winter in the pupa state ; and they
usually obtain their chief supply of food from the pollen or honey

of flowers, especially those gf the Umbelliferous tribe ; some of
them, however, attack and devour I®ing insects which frequent

the same plants. The ravages of these insects are restrained

by the destruetion of vast multitudes of their la¥vie, through the
agency of the Entofhophagous, or paraditic section of this group ;

thus the Lophyrus pini, a Saw-fly which infests the Pine, is

, itself subject to the attacks of nt.least'twcnty Dagasites, of which

fifteon are Tchnenmonidm. s

"‘\ 688. The Siricmx bear a stfong general resemblance to the®
preceding group, both in structure and habits ; but they have®a

_stronger ovipositor, which c.nables them to pierce not merely the

soft substance of trees or' young shoets, but hard timber.
The laryee produced from the eggs thus d.eposﬂcd, usually reside
in the interior of trges, which they perforate in various directions;
often causing great destrliction of the Pine forests, of whieh the

YOL. 11, N * o
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>
largest species are inhabitants. When full grown, they fi Cm
a slender silken cocoon, mixed with chxps of wood, at Yhe
extremity of the
burrow ; and, here
tkey undergo their |
final transformation. ,
The perfect Insects K
nrcnmongthelnrgest
of the order; they
are remarkable for
the very cylindrical
form of their bodies,
and for the hum-
minge sound which
they make when on.
the wing.
+ 689. Secrioxn II.-In the "section of, AcuLeaTa ENTOMO-
PHAGA, the first family, that of Cynieinaz, or Gall-flies, rather
corresponds with the preceding in its general habits, and in the
diet of the larvae. These insects puncture, with their ovipositor,
the surface of the leaves, buds, stalks, and young stems and roots,
of various plants and trees ; and they increase the aperture by
means of the toothed edge, formmg.n kind of saw, with which
thy extremity of this orgén is armed. In this aperture they
deposit, besides the egg, a drop of fluid, which ssems to be
peculiarly 1mta,tmg in its character; causing the-production of
tumours or galls, of varione sizgs, shapes, and colours ; the solid
interior of which becomes the food of the larva when liatched.
It is a remnrkable circumstance,*that the very same tree should
‘produce, on its different parts, galls of very different forms ang /
of various degrees of consistency, according to the specles of
Cynips by which it has been punctured. The hardest is the
common Gall-nut, which is employed in the manufacture of ink,
and also, to a far,greater extent, in the process of dyeing black
(Vecer. Puysior. § 399). This is produced in the Levant,
upon a low-growing species of Oak, the Quercus infectoria. It
has been recently ascertained, that the *apples of Sodom,”—

-
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wl‘l%h are found on the borders of the Dead Sea, and which
have been said “to appear outwardly tempting to the eye, but to
turn to ashes on the lips,"—are nothing else than galls of a softer
consistence, produced from the same Oak by the attacks of
another species of*Cynips. The “oak®apples,” again, of our
'« ' country, are largd galls found upon the young shoots; the
53 eldves sometimes producg, besides the larger galls, a multitude
l, of little spingled discs, of a reddish colopr, which contain the
, * larvao of a small species of Cyanips ; the parts of fructification are
sometimes attacked by a species, the galls of which hang on the
catkins like a bunch of currants; and the root produces a large
woody gall, inhabited by a species of Cynips, of which 1100
individuals have been found in a single gall. The Oak is by no
| means the only species gf vegetable infected by these insects ;
y __¢but a larger nuniber of Gall-flies appear to be restricted to it
!3 { than to any other plant. The Rose is subject to the attacks of
i one species, which cafises the flower-bud to be developed intera
gall in a very curious manner.—An insect, considered as belong-
ing to this family, deposits its eggs in the seeds of the most
: forward wild figs of the Levant. The modern Greeks, following
a custom handed down to them by their forefathers, fasten seve-
ral of these fruits among the laten figs ; and the insects escaping
from them, covered with polien, makg their way into thesanfer-
tilised fruit, and thus contribute to its maturity (Boraxy, § 673).

‘.‘ This operatidn is termed caprification.” .
| 690. The Tamily of IcmxevMoNDa? may be regarded as
+ peculiarly characteristic of the Eatdbmophagous section. The
feraale Tchneumon deposits her eggsy by megns of her sharp-
Pointed ovipositor, only in the Bodies of other fnsects,—chiefly
Sthe caterpillars of Lepidoptera, orgthe larvze of the Phytiphagous,
stetion of Hymenoptera. Some of them have a very long ovipo-
sitor, which is used to insert the eggs into the bodies of Cater-
pillars that live beneath thebark, or in the crevices of .wood ;
whilst those in which this instrument is short,-place their eggs
in or upon the bodies of caterpillars, to avhich they can obtain
l casier access, They do not confine themselves to these situa-

tions, however; but employ for the same purpose the oggs or
a2
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(,‘-,
pupz, still preferring the larvee when they can meet with t
The young Ichneumons, when hatched as footless grubs,— some-
times in considerable numbers in the body of one caterpillar,—
devour only the fatty parts, which are not absolutely essential
to life; and the animhl they infest may cdhtinue to exist for,
gome time, thus affording them a continutd supply of nutriment ;
but when the Ichneumons are Peady to undgrgo their last
morphosis, they either pierce the skin and escape,®r else they
kill their victim, and perform their ch:mges within its body.
The perféect Ichneumons feed solely wpon the juices of flowers,
and fly about with considerable agility in search of their nutri-
ment, or of proper situations for the deposition of their eggs.
It is in the genussPimpla, that the ovipositor attains its greatest

Uevelopment,its

. * length being in
=X 3 gome exotic spe- ” %
—\\ e cies as much as

'\\\ e \ three or four
[

inches; when
not in use, it is
inclosed in two
long channelled
filaments, which
unite to receive
it like a sheath.
This family is
extremely nu- -
Fio. m—Pmn.A SANIPESTAYDR, DEFOSITING 178 RGGS. merous. Proba-
bly more than
, 3000 species exlst in Europe alone ; and the number peculiar ¢
ather parts of the globe may fairly be reckoned as at least eq
Scarcely any tribe of Inscets is free from their attacks; although,
as already stated, the Lepldoptem.are the chief sufferers. In
restrmmng the anultiplication of many Insects, which commit
great injury ngmnst the Agriculturist, the Ichneumonide render
essential service to Man; and there is nosmode in which they
can be said to do him any. counteracting injury.

*
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1. The family Crarcioina, or Chaleis tribe, is composed of

a great number of parasitic insects, distinguished by their
generally very minute size, (their length seldom exceeding a
line of two,) their brilliant metallic or variegated colours, and
their nearly veinl&s wings. Like the Ichneumonide, they are
.'}all‘ parasitic upon other’insects in their early states; the majority
/ infesting the larvaseand pupa;® but some, from their minute
size, being feared within the eggs of other insects. They are
especially destructive to Lepidoptera; but they will also attack
the species of most of the other Orders. Not unfrequently they
deposit their eggs in various kinds of galls, formed by the agency
of the preceding families; and their progeny, when hatched,
attack and subsist on the larvee inclosed within : and there are
some species, whose larva are parasitic upon those of other para-
“sitic insects.—LaStly, the Carysipioz, or Ruby-tailed Flies,
{ Constitute a small group, distinggished by, having the abdomen
attached to the thordéx by a short peduncle or foot-stalk, and
composed of only from three to five segments,—the remainder
béing formed into a tubular apparatus, capable of being drawn
together or extended like a telescope, and having a minute sting
or ovipositor at its extremity. - These insects, although but of
small or moderate size, are amongst the most splendid of our
native species ; being adorfied with_ brilliant metallic tints,—
usually blue and green on the head and thorax, and a fiery
copper-colodr or ruby on the abdomen ; hence they have been
termed the Hummjng-birds amongst insects. They may be
obscrved during the hottest sunchint, flying and running with
great vivacity over walls, palings, sand-banks, and occasionally

. Upon flowers (especially those of the Umbelliférm) and leaves.
eir economy has not been fully made out ; but there is reason

9 believe that the females do not insert their eggs in the
bodies of other insects, but take an opportunity of depositing
them in the nests of the different Wild-Bees and other Hymen-
optera, during the period when the latter are provisioning their
nests for the support of their own progeny; Which is thus
starved by the intruder, whose voracity is such as to require
the whole supply of food-that had Leen prepared for the legiti-
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mate occupiers of the nest. In this habit, these insects clogtly
resemble the Cuckoo (§ 351). In many points of structure,
the Chrysididee bear a strong resemblance to the Aculeate
Hymenoptera ; and they may be considered as intermediate
between the two great divisions of the Order.® \
692, Section ITI. Acvreata Przpoxes. The Hymenoptera
of the Aculeate division may berusually distjpguished fro )\’
Terebrantia, by the mode in which the abdpmen is united to
the thorax. In‘the borers, it is in general closely jointed to
it,—a structure which is evidently ngcessary for providing the
ovipositor with the requisite strength; whilst in the stinging
Hymenopteza it is usually connected by means of a peduncle
or foot-stalk, which is often (as in the Wasp) extremely
slender, and of which the first appearance is seeh in the Chry-
sidide, as just now mentioned.—The Predacetus subdivision of-,
this group contains several families; of which the most im. 7
portant only will be noticed in detail. - {
693. The CraBroNIDE, LABRIDE, BEMBECID.E, SPHEGID.E,
ScioLe, and MuriLine, may all be considered under orfe
general description ; they form a group, which may be termed,
from their peculiar habits, that of Fossores, or Diggers ; and
they are commonly known as Sand and Wood-Wasps. They are
solitawin their mode of life, and censequently no neuters exist
argong them. In general’ the females excavate cells in the
ground, or in posts, timbers, &e.; in which they deposit—
together with their eggs—various larvm or perfett insects, and
(in some species) even spiders, which are destined for the sup-
port of their progeny when hatched. Occasionally the insects
composing this sstore are first Stung to death ; but sometimes
they are only slightly stung. and are finally killed by the laryg, /
When they come forth from their eggs,—being in this manney
rendered powerless, whilst their bodies are prevented from
decomposing, The perfect, insects_are generally very active,
and fond of the negtar of flowers, especially those of the Umbelli-
ferous tribe. They delight in the hottest sunshine, flying and
running over sand banks exposed to the mid-day sun, and keep-
ing tlieir wings in constant agitation; some of the tropical

»
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spcties are among the largest of the order, and their sting is very
severe. The Sand-burrowers excavate their nests, by means of
powerful brushes, with which their legs are furnished ; whilst
the Wood-burrowers use for this purpose their siggng broad
mandibles, which are provided with tooth-like projections.

). 894, The next farhily, that of Formicipaz, is composed of
the” well-known and singularly“interesting tribes of Ants (the
White Anfs, improperly so called, belonging however to the

. preceding order) ; which are distinguished from all the Hymen-

optera previously described, by their ‘habit of residing under-
ground in numerous societies, and by the existence of neuters
among them, by which class the labours of the community are
chiefly performed. The males and females, which constitute
but a small proportion of each community, are alone furnished
R, - with wings; the former are the smallest. The neuters are
< somewhat smaller than the males, and for the most part
resemble the females in conformation ; but the thorax is
¥ smaller, not having to give attachment to wings. The nests

: of Ants are differently constructed in the different species, but

i all are very euriously and regularly arranged ; some account of

them will be given hereafter. The males and females leave the

nest, as soon as they have acquired their wings; and go
forth wéether into the @ir. The males soon die, “wfithout
entering their former abode. Of the females some return, and

deposit théir eggs in the original rest; whilst others go to a

distance, and’become the foundresses of-new colonies : they, too,

L *  lose their wings at this period, sometimes stripp.ing them off

with their own feet, in other instances being deprived of them

L by the neuters.—These last’ fiot only construct the nest, lf“t

N most carefully tend the young, grubs; supplying them with

'food, moving them on fine days to the outer surfaot'z of the
nest to give them heat, and carrying them back again at the
approach of night or bad, weather, and deftsndmg thctn when

| attacked by enemies, The winged Anis haying all Pﬁmhed.at'

'} the commencement of the cold weather, the neuters only survive

the winter. Some of them are larger and ra'ther diﬁ:erently
formed from the rest, and appear tq be the soldiers of the com-
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munity ;—not only defending their own nests against at

but actually making war upon tYhe nests of other species of Ants
(as will be hereafter detailed), and keeping their captives in
slavery. Ants are well known to be extremely fond of #accha-

rine matters ; and they seem greatly to relish the fluid which -

exudes from the bodies of Aphides and *Coccidee (§ 719, 720).
Some species even collect Aphides into flogks, and keep thiem,
as it were, in pastures; which they conneet with tifeir nests by
means of galleries, excavated along the stems and branches of
trees ; and they profect the eggs of these insects in their own
nests, especially in bad seasons.

695. The family of Vespinz, or Wasps, is distinguished from
the other Hymencptera, by the wings being folded when at rest,
throughout their entire length. In general thése insects are
social ; the communities, however, being small. In such ca

“there are newters, or individualy of neither sex; but these g
ot destitute of wings. There are also Some solitary Waspa
(whose habits resemble those of the Fossores, whilst their
general structure is more conformable to that of the Social
Wasps), among which no neuters exist.—The best-known of
the Social Wasps, such as the Common Wasp of this country,
construct their neets with bite of wood, bark, &e.. which they
separa‘? with their jaws and reduce®
to a pulp; and this pulp, when ex-
panded and dried, forms a paper-like
substance. With this are built layers
of hexagonal cells, one ro¥v bLeing
joined to the under side of another.
The top row i5 attached in some ¢
gpecies, merely to the under side of
a branch, or tothe roof of a slight
hollow, by which it may be in some
degree protected; but in other,
species, the whole comb'is enveloped
in a covering, formed by several
layers of the same paper-like sub-
stance, with one or more apertures {Fig. 387; and Axim,

Fi. 36—~Nust or PoLisTRs,
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Pojrsion.  Fig. 267). Wasps feed in their perfect state
upon insects, meat, fruit, &c.; and nourish their young with
the juices of those substances. A Brazilian species stores
up anbundant provision of honey.—The nests of the Solitary
$ Wasps are formed of

earth; they are some-
times concealed in holes
of walls, in the earth, or
old wood; and some-
times they are. fixed to
plants.  The parents
l"l W7 —Nest or Vespa Horsars ftore jthem cpith ins‘ecu

Rheg (g oy . or cterpillars, which

they have préviously wounded with their stings. These nests

“Contain a succession of cells, in each of which a single egg is

deposited.
696. Section IVe The H}menoptefn belonging to the
Melliferous, or honey-collecting divisions of the Aculeata, are
known by the peculiar conformation of the hind-feet ; of which
the first joint, is compressed and extended
into the form of a square plate, and pro-
vided on the inside with brush-like tufts; ,
these organs are employed «or the purpose
of collecting! and carrying the pollen of
flowers, which is destined for the neurish-
ment of the young.—All the insects of«this
tribe are commonly known by the name of
Bees ; but the tribe, like that of Wasps,

5 v s 16, 288, —H1s
Contains two different groupsi—in ome of "Il ::;Dnlé:‘.‘ b7

 Which tlie gpecies are all solitary, and there

re only two kinds of individuals—males and females—in each ;
whilst the others mostly live in societies of greater or less extent,
but are chiefly distinguished from the former by certain pecu-
liarities in the structure of the mouth, -

697. Of the Solitary Bees, which, constitute the family
ANDRENID 2, thers are many curious varieties ; some of which
go under the names of Mason, Carpenter, and Upholsterer Bees,
from the materials on which they respectively work ; the first
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agglutinating bits of sand or gravel, by means of a viscid sm‘va,
and constructing with these a regular edifice ; the next excavating

¥10. 309 ~XyL0cors, on CanrExTEr Bug; axn NEst.

wood by means of their powerful jaws ;—and the last construet.
“ing their cells out of pieccs of leaves, which they cut into the Sf

requisite form with surprising dexterity. The purpose of these

operations is, in all instances, to form a series of cells; in each
of which an egg is deposited, with a supply of pollen-paste for
" the nutrition of the larva. -

698, Of the Social Bees, or Aripa, there are two principal
groups ; the first consisting of the Humble- Bees or Wild-Bees ;
and @& second of the Hive-Bees. *

-699. The Bombi, or Humblo—Bm, of which there are many
speclee ih this coun-
try, live in curious
habitations, which
are sometimes exca-
vated at a considep. |
able depth in th, /‘/
ground, and somg/
times built upon
its surface, beneath
stones, &e. The so-
cieties consist, ip
Fic. 300.~Bosnve, some species, of about,

fifty or sixty indivi-
. duals; in others of as many as 200 or 300, They contain three

\



NUMBLE-BEES ;—HIVE-BEES. 171

kin‘;ls of individuals,—males, females, and neuters: of these
the females are the largest, and the neunters the smallest.
The females alone survive the winter ; and they employ the first
fine days in spring to commence their nests, which they very
~ quickly excavate,”and supply with aemixture of honey and
2 )Puﬂen for the nourishment of the first brood. This consists
exclusively of workgrs or neuterss; which, after having undergone
their transformations, sssigt in’ the labours of the nest,—both by
the construction of new cells, the collection 6f food, and the
rearing of the larvee. It is not until the autumn, that.the males
and females are produced. The former proceed from eggs laid
by females, so much smaller than the rest, that they have been
mistaken for workers. At the commencemeny of winter, all but
the larger femiiles die; these remain in a sort of chamber distinct
“from the rest, rexidered warm by a carpeting of moss and grass ;
{ bug without, as it would appear, any sup}zly of food.

700, It is in thesHive-Bees, that the arts of construction;
and the union of individuals in societies, are exhibited in the
most remarkable manner. These socicties contain but a single
perfect female, commonly termed the Queen,—several hundred
males, which are known as Drones,—and about twenty thousand
Workers or Neaters, Ttisby the latter that all the labours of the
hive,—the construction of the combs, the collection of food e the
nourishment of the larvae,—are performed. The accompanying
figures exhibit the relative sizes and aspects of these three kinds,
The wax of Which the comb is constructed, is secreted by the

F10, 391.—~QuesN BEp. F16. 502, —Dnoxe Bex, Fio. W3 —Ngurer BEs,

insects themselves, in little scales, which work out between the
segments of the abdomen. These are taken up and kneaded by
the jaws, and applied in the proper place, « The cells are for the
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reception of the eggs, of honey and of the pollen of ﬂov‘cm
mixed with honey, into a paste known as bes-dread. This food
is not deposited in the cells with the eggs ; but is supplied to the
larva by the workers, which tend them most assiduouslys The
honey is stored up forsthe support of the Adults through the
winter ; a considerable proportion of the Neuters surviving, as 4
well as the Queen, when the supply of food,is sufficient. "i‘r.’f(\ '
Drones are killed at the end of the summer, by the 8tings of the
workers, being themselves unprovided with any means of defence.
The eggs are laid in the central part of each comb, which is the
warmest situation ; those which are to produce Drones have
g cells constructed for them, which are
rather larger than the rest; and those
from which Queens are "to be reared,
termed royal cells, are’much larger ang -
, of different form. ‘When so many } '
young Bees are produced, that the hive
is over-peopled, colonies are sent ‘forth
with young queens in search of another habitation. Further
details on the economy of Bees have been elsewhere given
(Axm. Paysion. §§ 712—716) ; and others will be found in a
later ‘pa’rt of this velume.

Fio. 304.~Rovay CrLy,

.
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Oroer Vi-LEPIDOPTERA.

701. This Ort!er, charpcterised, as formerly stated, by the
downy coveringof the wings, cohtains some of the most beauti.
ful forms of the whole class, as well as some of the largest, I
The number of species it comprehends, is probably as great g
that of any other Order, except the Coleoptera ; and may pro-
bably rank as about one-fifth or ong-sixth of the whole class,
All the insects of this Order are commonly ranked as Butterfliss,
Moths, and Sphinges or, Hatck-moths ; and whilst they are most
readily distinguished from all others, there is so much general
resemblance among themselves, that the difficulty of classifying

o
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gether peculiar to

° "‘Vv) them, for they are

v Q Q?QV‘, found upon the

' } W/ wings and bodies
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o

the!‘n is often considerable. The possession of scales upon their
wings is not alto-

of other insects ;
but it is only in

— .
- =& thiese, that the wings
& ﬂ/——"‘(\\‘\‘t‘«\ are covered with
F1o. 305, —FRATHER-BCALES 0F THE GOAT-MOTI, such completelayers

of thems The scales
are generally of somewhat oval form, terminating at one end in

a kind of stalk, by which they are attached to the membrane of

/ the wing ; and on this they are arranged in rows, overlapping

cach other like tiles on a roof. They may be easily rubbed off
with the finger, and. the bare fnembrand is left, which is ther
seen to correspond with that of the wings of other insects. The
number of scales covering the wings of the Silkworm Moth, has
been estimated at about 400,000 ; it is entirely to these that the
colours of the wings are due, which are frequently so gorgeous in
this Order. In a few species, the wings are partially, or even
almost entirely destitute of scales ; but the structure of the Jeouth,
and their alliance in general charactérs with other species, leave
no doubt that they belong to this Order. Of the peculiar adapﬁ-
tion of the mouth of the Insects composing this Order, for suction,
mention has been ‘already made (§.816); and they are there-
fore placed at the head of the Haustellate or Suctorial group, as
the Coleoptera are at thehead ofthe I\f:mdibulilte insects. OF their

\ Metamorphosis, also, an account has been given; and it now

only remains to describe some of the peculiarities of the larve
and pupe of this Order.

702, The first three segments of the body, in the Lepidopterous
laryae, have each a pair of simple, short, and jointed feet ; which
are the rudiments of those of the perfect insect. Behind these are
a variable number of temporary appendages, called pro-legs, which
are thick, short, fleshy tubercles, armed at their extremiiy with
a great number of minute hooks ; and furnished with powerful
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muscles. There are usually five pairs of these—four of t‘em
succeeding the true legs, and another proceeding from the last
segment of the body. Those possessing pro-legs on nearly every
segment, crawl upon all the feet at once, after the manner of
the Myriapoda ; but those which have only & small number of
pro-legs adopt a different method. They seize fast hold of the
objects on which they are stationed, thh the six true leﬁ""<'
the fore part of tbe body, and then’ cle\ate the ihtermediate
segments into an
arch, until they
bring the pro-legs
behind close to the
others; they then
disenfage the true
fect, and retaining
hold with the pro-
o legs, they thrust the -
body to its full
length, and then re-
F10. 306,—CATRRITLLA® AxD Crrvaars oF Maqpr Morn.  COmmence the same
manceuvre, which
tbey execute very quickly. They are called, from this circum-

Fio, 307,—1, CATERPILLAR OF BWALLOW-TAILED Morit (Curgpteryx Bambicearia).
4 2. CaTenrrLLAR oF PUVET HAWK- Mmu {Sphina lguatri).

stance, Loopers or Geometers, Many of them resemble small
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piecas of stick in their forms and colours; as well as in their
mode of occasionally standing fixed to twigs, by their hind legs
only, for a great length of time. Such an attitude requires a
great amount of muscular force ; and we find that the muscular
system of these Caterpillars is very cemplicated and highly
\developed (Fig. 398). It
3, 5 ﬁv‘aﬂ-ﬂated by Lyonnet, who
devoted many years to fhe
study of the anatomy of the
larva of the Goat-moth, that *
this contains 4041 distinct
muscles.
703.  The greater number
of Caterpillars are vegetable-
“/@edcrs, most of them confin-
1ng themselves to the leaves
of plants; and the correspond-
ence between the development
of the leaves and flowers of
plants on the gne hand, with " %P s e AT
that of the Caterpillars and
Butterflies which are respectively to feed upon, them, cannot but
strike every one as a beautiful example of creative foresiglit.—
But there are some Caterpillars,
which.are adapted to feed upon
such flowers, as come forth early
in the year; and others attack
seeds, roots, and even the woody
portion of thecstem. More-
oyer, there are a few which live
in this state upon animal matter,
such as wool, hides, leather, and
. fat. Many can digest a con-
siderable variety of alimentary materials; ‘whilst there are others
that can only find support on some one kind,—the leaves of a
Particular species of plant for example. The habits of Caterpil-
lars are extremely various. Some burrow into the substance of

e AERY

44

G

Fra. 599.—N sy oF TORTRIX,
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leaves, in which they ‘excavate galleries; others envelope
themselvés in the membrane of the leaf itself, which they roll
together and attach by threads,—as seen in Fig. 399, repre-
senting the mest of the larva of Tortriz viridissima (g small
nocturnal Butterfly), which is constructed wpon the leaves of
the Oak. Many construct cases or sheaths, either fixed 6r port-
able, by agglutinating several»substances together,—as is dg;
by the larva of the common Clothes™*Moth ; and there are some
that live in societies, dwelling together under a tent of silk,
which they spin in common, and Wwhich serves to defend them
from the inclemency of the weather.

704. The Imago, or perfect Insect, when it throws off its
last envelope and comes forth into the air, of which it is hence-
forth to be one of the gayest inhabitants, is-not altogether
perfect, although capable of very soon Becomiug so, The wing,g
appear at first very slightly developed, and sometimes evwen
-hang loosely at the” sides ; and it is not until the animal
has injected their trachem with air,—by taking several full
inspirations and then forcing it into these passages,—that they
become expanded so as to serve for flight. From that period
the body is supported by them, during by far the largest pro-
portion of their af:tive state ; ‘the legs being weak and used only

Fra. 400, —Tonrorse-sHELL
BUTTERFLY JUST EMERGED . N .
rROM THE CHRYSALIS. » Fi6. 401.—DANAIS PLEXIPPA,

.

to rest upon, and one pair being sometimes undeveloped
(Fig..401). .
705. The Lepidopterous insects, are divided into three



\
/

DIURNAL LEPIDOPTERA, SR BUTTERFLIES. 177

sections ; which differ alike in their conformation and habits, These
are,—1I. The Drurxa, Diurnal Lepidoptera, or Buytterflies, which
may be at once distinguished by the vertical position of the win

, during,repose ;—II. The CREPUSCULARTA, or Twilight Lepi-

doptera, commonly*known as Hawk-Moths, in which the wings

2re horizontal in repose, and the antenna thick and club-shaped ;

NG ITI. The ch'run.\'é\, Notturnal Lepidoptera, or Moths,
whose wings are also_horizontal or inclined in repose, but
whose antennz are more slender, tapering gradually from the
base to the point. . -

706. Section I. DrurNa.—The first section corresponds
with the Linnzan genus Papilio ; which is now, however, very
much subdivided.
The Butterflies are
distinguished from
the other Lepi-
doptera by the
brilliancy of their
colouring, and by
the beauty of the
under as well as
the upper side of
2 the wings. Their
Caterpillars have usually sixteen feet; and their Popa aré
nearly always'destitute of any silken envelope, and are attached by
the tail. The Pupy of nearly every Bufterfly of this group is

Fio. d02—~Ancyxxis Papuia,

- otnamented with golden spots ; from which circumstance {1 name

Chrysalis is derived: this term ought, therefore, to be limited to
the Pupa of the Butterflies ; but'it is now jn such general use,

*Pplied to all Pupe, that it is uadesirable so tq restrict it,
NS the term Aurelia (which means in Latin what Chrysalis
does in Greek) is now employed by Entomologists tosgesignate
thesg Pupe. The antennm of *Butterflies are sometithts
knobbed at their extremities, sometimes of {},e- same thickness
throughout, and sometimes taper gradually from bage to point.
To the genus Fanessa, which is distinguished by the abrupt

termination of the antenna in a short knob, belong several of
VoL, n, N
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the most beautifal of the British Butterflies ;—such as the Pea-
cock (Fig. 403), the Painted Lady, the Camberwell Beauty, the
Red Admiral, the Tortoise-shell, and others. The subdivisions

Jha. 403~ PRACOCK BuIteRrLyY,

of this Section bear so strong a resemblance to each other in
structure and habits, that it is not requisite.to describe them

more minutely.
707. Section II,—The CREPUSCULARIA, or Hawk-Moths,

correspond with the Linneean genus Sphinaz; which derivesits name

.

»
Fro. 404 —SrRiNx oF Tie VINE

from the peculiar atiitudes, resembling that of the sculptured
Sphinx of antiquity, into which the larta sometimes throws
itself_(Fig. 397, °). Although the Lepidoptera arranged under
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this division on account of their correspondence in structure, are
mostly twilight-fliers, this is not the case with all ; for there
are some which come abroad in open daylight, and suck the
Juices of flowers with their long trunks, whilst the sun is
brightly illumining their wings. Thes» species are observed
“yto be more brilliantly coloured than the rest; the body and
knﬁgs in most of the Sphingeschaving a dull, brownish-grey
aspect, like that of man bwls, whose habits are similar. The
wings are more downy in appearance than those of Butterflies,
a8 if the scales did not lie ,s0 closely upon one another. The
larvae of the Hawk-Moths have always sixteen feet ; and their
Pupe are either inclosed in a cocoon, or bury theémselves in
the carth. The perfect insects make a loud hymming noise in
their flight.—Ohe of the most remarkable of this group is the

{

. é.ﬂcherontia atropos, Death’s-Head-Moth (Fig. 312), which is

\ distingm’shed by the skull-like patch on the back of the thorax,
S well as by the squeaking sound which it emits. In conses
quence of the peculiar aspect of the body, the sudden appearance
of this insect in.large numbers has been commonly regarded as
ominous of evil. Itisa great enemy to Bees, and enters their
hives, devouring their honey, and alarming the inhabitants so
much, that they keep aloof from it instead. of attacking it,
although it has no means of «defence.—The Sphinz stellatoaiom,
or IIumming-bird Hawlk-Moth, com'r’nonly known under the
name of * Bee-bird,” is one of the most beautiful_of the dinrnal
Species ; and is"remarkable for the lougncss of the sound which

« it produces, when feeding self-poised apon its wings, by means

of its long proboscis, which it inserts jnto the cups of even the
arrgwest tubular flowers. It might thus be almost regarded

the representative, in our own climes, of those feathered .
beautiea after which it is named, that delight the eyes of the
observer of Nature in tropical regions. :

708. Section TI1. The group of Nocrursa, or Mots, is
by far the most extensive of the order, anll includes the largest
species. In their general aspect, Sphinges and Moths are some-
what alike ; but they may be at once distinguished by the form
of the antennas, which taper in the latter from base to point.

x2
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Many of them have no distinct trunk; and in some species the
females are almost, or altogether, without wings. Sometimes
the wings can be rolled round the body ; and in a few instances
they fold longitudinally, like a fan. The greater part of these
Lepidoptera fly by n7zht, and their colours are usually dull.
Their Caterpillars vary as to the number of their legs, from ten /
to sixteen ; their pupm are of wounded form, and almost abwayd
spin a cocoon. The large number of species belomging to this
section, and the general similarity of their form, make their
classification a matter of some °difficulty. They have been
divided into ten families; of which it will be sufficient here to
notice the most important.

709. The figgt family, that of Heprarins, contains two
interesting genera, Hepialus and Cossus. The Moths of the
former are commonly termed Swifts, From the rapidity of thejs
flight, which takes place during the twilight ; the sexes Varyy.
considerably in appearance and structere,—the male of one/
species, which frequents the Hop, being pure white, whilst the
female is yellow, with darker markings. The male is commonly
known as the Glost-Moth, from his colour, and from his habit
of hovering with a pendulum-like motion, over one spot (often
in churchyards), where the female is concealed. The genus
Cossans contains the Goat-Moth, cne of the largest of British
Viepidoptera; which has received its common name from the
goat-lfko character of the strong scent emitted by the larva.
This larva feeds upon. the wood of willow-frees, which it per-
forates in every direct.ion', sand thus so greatly weakens the trees,
that they are often blown down with the first strong wind. It
was this larvs, which was soslaboriously dissected by Lyonneg,
(3 702) ; and his researches were continued upon the pupa an3'
imago, so as to constitute fhe most elaborate and "Umplc%x;
account of the anatomy of any Insect, that has been yet given to
the world.

710. The family of Bomsvem .z consists of Moths allied to
that of the common Silk-worm. The pupm are inclosed in
cocoons of pure silk, frequently of very firp texture ; and the
are rarely subterranean. The prevailing hues of these Moths
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are grey or fawn colour; and many of the larger species have
the wings ornamented with eye-like spots (Fig. 405). This

Fio. 406.—~Enreron Mo, .

tribe contains the largest species of Lepidopterd. The Saturnia
pavonia major, found in France, has been seen to attain the
,b_l‘Gadth of five inches across the wings; and the Saturnia pavonia
Minor, or Emperor Moth of this ountry (Fig. 405), attains the
breadth of 3% inches. Many of this genus are remarkable for the

?\ /i ’
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F10, 406, —SATURNIA FROMETHEA.

contrivances they adopt for security in the Chrysalis state : and
among the most so is the Saturnia . promethea (Fig. 406), an
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Auwerican species, which, previously to spinning, draws together
the sides of a leaf (within which it afterwards forms its cocoon),
and fastensits stalk
to the steh by a

.strong silken web
(Fig. 407). Thef" |
» genus Bombyz is

one of great in-
terest and import-
ance, as containing
the Bombyx mori,
whose larva fur-
nisles all our silk ;
as well as many

other species. 0?,

3 : > . these, some mucky

o Pl U1 ~Carsmrian Lk cooon o Ol peggrnlo ¢ bundle
. of dead leaves, both
i’ eolour and form, when their wings are closed ; such is the
Bombyx quercifolia, or Oak-leaf Moth (Fig. 408). The Cater-
pillars of another species of Bombyx
areg rpmarkable *for their turious
. habif®. They live in socigties on the
| 12aves of the oak ; and spin, when
young, a kind of silken tént, divided
within into cglls. Théy may be seen
to issue from it in the everfing in a
procession, — one of {Rem, Jvhich
seems to ack as a guide, advancing
e at the head,—two then following,—
then three,—then four,—and so on,
each rank containing one more than
the preceding one. Henct they hitve
been called procdsionary caterpillars.
Fach spins a separate cocoon; but
they*are united in regular apposition,

being Jaid side by side aginst each Gther.
711. The family Noctuipa contains a great proportion of
- .

Fra. *(m.—Bo.\m’r: QUERCIFOLIA,
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the larger sombre-coloured night-flying Lepidopterous insects ;
and contains 400 British species, which bear a very strong
resemblance to each other.—The family GroMETRIDZ, S0 named
from the peculiar mode of progression of its Caterpillars (§ 702),
is nearly allied to tife preceding ; but the Moths it includes are less

family belongs the com-
mon Magpic Motk (Fig.
409), whose larva and
pupa have been already
represented (Fig. 396);
also the Sutllow-tailed
Moth, and many other
Fr6, 400, PirAtiNe GROSSUSANIATA, well-known species.—The
# TorTriciD& constitute a
lumerous group, composed of mjnute and usually dull-coloured
Moths, whose larve ®are ex-
tremely destructive to vege-
tation. One of these, known
as the Codling Moth, is one
of the most destructive ene-
mies to the Apple crops of this
country ; laying its eggs in
the eyes of the newly-formed
fruit, withih which the larva
feeds, its presencebeing only
indicated by the premature
falling off of the fruit.—
Another gpccies does great
age to our apricot trees
i the carly spring, by tying
the young shoots together
with threads, so firmly that F16. 410.—Pyravis viris,
ﬂleir growth i siop|wd, zmd 4, Mnln.‘;: «[l“.x;’:m:a:;: :‘: bi'ﬁa:rplllnr:
by devouring the young p o ow il PG
blossom-buds. Ahother species (Fig, 399) feeds upon the Oak,
which in certain years it"totally strips of its foliage ; its numbers
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being so great, that when the branches of that tree are sharply
beaten, a complete shower of these moths is dislodged. And
another commits great havoc in our gardens, by eating the young
leaves and buds of the roses; the caterpillar feeding witkin the
bud, from which, whenedisturbed, it lets itself*down by a thread.
One of the most destructive insects of this family is the Zortriz
vitana (the Pyrale of French Emtomologists), ; whose lmm-mﬁﬂ'
mit extensive ravages in the Vineyards of some parts of France,
where they occadionally appear in very large numbers, devouring
and tying together the leaves, and "pyeventing the development
of the grapes, by surrounding them with the silken threads of
which they-make their cocoons (Fig. 410).

712. The family TiNeipa contains those little Moths, com-
monly termed Clothes’- Moths, whose larvee are %o injurious to
woollen stuffs of every kind, as well as to furs, skins, feathers, .
and other objects of natural history, upon which their voracity A
is exercised. They ufe the sanie materialsalso for the construc-
tion of their moveable cases or sheaths ; which they enlarge with
the increasing size of their bodies, both by adding to their
extremities, and by slitting them along and insprting a new
piece, s0 as to increase their diameter. In these tubes they
undergo their metamorphoses, after closing the orifice with
silk..—The larvee of the genus Gallesia infest Bee-hives, feeding
upon Toney, forming gallerfes in the honeycomb, and enveloping
the bees in their silken wehs, sometimes to such an extent as to
destroy the community. , L 2. °

713.  The Fissieexya, ar Plumed Moths (Fig. 304) consti-
tute a small group, distinguislied from all other Lepidoptera by
the singular division of t.he'wiug anto branches or rays, of which
each pair has' from two to six; these are most beautifully / 2
wringed at their edges, and much resemble the feathers of Birdg, ./
Tiey are composed of the nerves alone, without any intervening
membrane ; this last seeming to have been transformed into
the fringe. The Plumed Moths are of small size ; some of them
are diurnal and brightly-coloured ; others are twilight-fliers,
and of a duller aspect. Some species have the power of folding
up the wings like a fan ; so that, when closed, they present the
appearance of a single broad‘ray.

¢
]
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714.  This is probably the place in which the small Order
StrepsirTERA should be introduced ; although the insects com-
posing it depart so widely from the general type, that it is
difficuls to say to what orders they are most nearly allied. They

 are few in number’; and are parasitic istheir larva state upon
Sother insects, especially the solitary Bees belonging to the

" Mainily Andrenide, The name of the Order, which means

“ twisted wings,” has reference to certain curious appendages,
that look as if they had )
been twisted, which are
seen in front of the
wings ; these appendages
are attached to the se-
cond segmenf of the,

/ thorax, whilst thé wings

one pair) proceed from
the third; hence they
are to be regarded as the
altered rudiments of the
anterior pair of wings, in
the same manner as the
balancers of the Diptera p

. o

are to be considered as 41L—A, Stylops Dalii, nat, size; n, mw:}\-
o fied ; ¢, Andrena, with the heads of two of i

the rudiments of the larvie exsertod between the abdainal rings, o ;

posterior (§ 724)."' Thf} D, larvs extracted and magnified.
most remarkable feature -
in the organisation of these insects, is the absence of any opening
at the mouth ; although it is furvished with appendages in some
t\\ degroe resembling those of the Lgpi(loptera. The eyes are large
and prominent, being mounted on footstalks as in“many Crus-
tacea. The antenne are of singular form, being usually furnished
with an internal branch or projection nearly as long as the
antenne itself. The wings are large, aud folded in a fan-like
manner ; when in motion they make a huzzing sound, which is
considerable in proportion to the size of the animal. The third
segment of the thorax, to which thoy;.arc attached, is deviloped:
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to an extraordinary size in proportion to the rest of the animal.
The larvz appear to feed upon the fatty matter in the bodies of the
Bees and Wasps, on which they are found, without injuring their
vital parts ; and their production does not seem to cause the death
of the animals they infést. When full grown, their heads may
be seen projecting between the segments of the abdomen of the
Bee (Fig. 411, a). Here, too, they undergo heir metamorphaﬁ;(
into the pupa state; remaining still inclpsed in the' larva-skin,
and bursting through both the larva and pupa cases, to make
their way forth as perfect insects. No distinet mouth has been
discovered in the larva, and its mode of obtaining nourishment
is unknown. Many points in the economy of these singular
inscets are still nncertain; especially all that concerns their
reproduction.  All the specimens yet, discovered appear to be
males ; and it has not been yet ascertained when and how the
eggs are laid, or at what stage in the growth of the nnimalg-k
infested by them, the parasites first make their appearance. /

-

Orper VI.—HOMOPTERA.

715. Tue Insects of this_Order are distinguished from all
othecs #hich have, like them, the mwuth adapted for suction, by
,%tgsmsing two pairs of wifigs, usually composed of a firm mem-
orane, and not covered by scales; and by having the anterior
pair, whatever may be heir consistence, of e shme substance
throughout, and roof-likeswhen folded. They present many
curions anomalies both ip structure and habit ; so that it ig
difficult to assign any gencral character that shall include ther,
all. Itisin the structure of the mouth that there is the greateg; ¢~
agreement ;- this is adapted for suction, the tongue beiy
elongated and chaonelled like a gutter, and being surrounded
by delicate lancet-like organs, with which the tissues of plants are
pierced.  All the Insects of this group subsist on vegetable
juices; and some of them, from the amount of damage they
commit, are very injurious to the ecultivator. Some of the
females are furnished wiﬂ; an ovipositor, provided with several
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toothed saws ; and with this they make incisions info the leaves
and stems of plants. This Order may be divided into sections,
like the Coleoptera, according to the number of joints in the
tarsi. o These sections are only three in number: in the first,
Trixera, the tarsi are three-jointed ; i the second, DiMera,
they are but fico-jointed ; and in the third, MoxoMERA, they

have but one joint,

@

716, Settien I. TR;MERA. The three-jointed division of the
Homoptera includes three families, the Crcavmz, or Cicadas,
the Cercorm.e, or Froth-koppers, and the FuLcorinz, or Lan-
ternflics.—The Cicapipz are the largest of the Order; one

Fra. 412.=CICADA.

species measuring between six and
seven inches ind&he expanse of its
wings. They are nearly all inha-
bitants of tropical or the warmer
temperate regions ; only one small
species having been found in this
country. They have large transpa-
rent wings, but are not very active
in their habits; being generally found
upon trees or shrubs, whose juices

they suck. Tke female makes a

successipn of slits in the smail twigs
with her ovipositor, and depositsher
eggs i these; the young larve
soon ql_xit their birth-place, however,
and descend to the ground, where
they increase in size and become
pupe. It is a Species of Cicada

inhabiting a kind of Ash, which, by puncturing it, causes it to
discharge the sweet, slightly purgative, substance, that is knawn
as Manna.—Of the peculiar sound-producing powers of the
Cicadids, an account has been elsewhere given (Axmi. Prysiok.
§ 679). The ancient Greeks used the Pups and perfect insects

as articles of food.

717. The Fulcoripe bear a general resemblance to the
Cicadida, but are gererally destifute of orgams for producing
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sound, and have the legs more adapted for leaping. Many of

th’-‘_m are distinguished by a curious prolongation of the forehead,

wluc!1 sometimes equals the restof the body in size. The shape
of this pro_;ccti?n varies extremely in the different species, Svhich

Are MUMETOUS In manytropical regions. It isin it, thatthe '

y Inminous property of the ,/

«Lantarn-fly (Fig. 413) 15
said to efist; but the
luminosity of this in-

« sect,—of which one spe-
ciesis a native of Guiana,
and another of China,—
is doubted by many na-

! furalists, the evidence in

ing sufficient. If it really exists, it is only at
The Lanterp-fly of Guiana seems to be an . &

general rule, with respett to the absence of N Y

Dowers in this Order; for it produces, from

sd& loud sound which has been compared with

nder at work. .

m:nl:.ofT\l'::i:‘;:mly Cercorinz consists of insects of small size ;

i are temarkaple for the grotesqueness of the forms

and_are known y veral species are ifhabitants of this ct.mntry,

& g nder the name of F rog-hoppers, from their leap-

MG POWETS; or of Froth-oppers, from their peculiar frothy

SOLHEn s of CWl'oo-qA'zs, from the supppsodjrigiﬁ of this fluid.

823 : The most singular forms,

however, are confined to

the tropics; and exam.
ples of them are present.
ed in the accompanying -
figures of two Brazilian
species, whose curions
appendages result from
an extraordinary developanent of the first segment of the thorax.

The insects of this family are often beautifully varied in their

colours ; they are constantly, found upor plants, upon the juices

.

Fio. 413.—-}"uuao;?,‘ AN TN ARd
regard to it not
particular Seasong

that of a raZOY- gy

" B
16, 414.—a, Booydium glabalare ;+b, B. cruclatum.
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of which they subsist in all their s’tages ; and some of them are
employed by certain species of Ants, for the same purposes as the
Aphides (§§ 694 and 719). The Apkropkora spumaria is one of
the best known British
Species; its larva and
pupa, resembling the
perfect insect in almost
every respect save the
absence of wings, are
found beneath a frothy
exudation,— especially
upon willow-trees; and the exudation is sometimes so abun-
dant, from the large number of these animals, that perons
walking beneath are wetted by the continual dropping of the
fluid. A species nearly allied to this, inbabiting Madagascar,
discharges a clear instead of a frothy fluid; and this in such
quantities, that it falls to the gfound in the middle of the day,
when the heat is the greatest, in a continual shower.
719. Section II. Dimera. This section entirely consists of
minute insects; of which the most remarkable family is that of
Apuimz, or Plant-Lice. These live in great numbers upon the
surface of plants of almost every deseription, and suck the
juices, by means of their proboscis, from the young shoots,
leaves, stems, and even roots. They greatly weaken its c\'rigour,
and often gdistort young shoots and leaves; some species cause
little gall-like excrescences by the irritation they produce. From
two horn-like probesses at the posterior part of their bodies, a
saccharine secretion exudes, of which Ants are very fond (§ 694);
and it is either this fluid dropped on the adjacent leaves, or the
extravasated sap flowing from the wounds made by the insects,

b, frothy secretion ; ¢, plipa.

* Which is known under the namé of Zoney-dew, In many of the

species of this family, a large proportion of the individuals never

acquire wings ; in which case the Pupa isnot to be distinguished

from the Larva or Imago§ whilst’ at certain parts of the year,

other individuals of the same species, and of both sexes, acquire

wings. The wipgless Aphides, which may be seen in the

spring and early summer, are all females capable of producing
12
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tertile eggs; and from these are reared the winged males and
females, which are seen later in the season. Their rapidity of
production is enormous ; nine generations having been produced
within three months, and each generation averaging 100 indivi-
duals. Hence it may be calculated that, from a single Apbls,
10.000 smiliion millions may be generated in that short penod
It is not surprising, then, that gn immense amount of damgyg
should be done by them, notwnthstundn’ng théir verys small size,
Many of the dlights so injurious to the gatdener and the agricul-
turist, consist really of Aphides; although from the minuteness
of the insects themselves, they frequently escape observation.
The Aphis Rosae, or Rose Louse, is one of those best known to

1@ the gardener; whilst the one most destruc-
tive to the property of the sultivator on a
o np larger scale is the “Aphis Humuli, or Hop

Fly. Of the extent of its influence on the -

Fic. 416.—Arnrs Rosw,

productio’ of that vegetable, some idea
may be formed from the fact, that the duty paid to the English
government on its growth, lms varied from 468,000Z, to 15,400/
in different years, almost entirely from the absence of this insect
in the former case, and its presence in the latter ; and the differ-
ence in the actual value of the crop is, of course, far greater.

729. = Section II1. MoxomERrA. The third section contains
but, one family, that of Cocvinzz, sometimes called Scale Insects.
These, although ordinarily of very small size, are amongst the
most injurious to vegetatjon of the whole tribq. Eike the last,
they are remarkable for théir powers of propagation; and when
they once gain possession of a plant or young tree, its death is
almost certain,—the minuté size of the larv rendering it almost
impossible to éxterminate them, They furnish, howcvcr, s0me
very important products. The Bodies of many species are decply
coloured through their whole substance, and yield dyes of great
value ; the richness of which seems to depend upon the nature
of the plant on which they feed. The Coccus of the ancients
was a native of the Levunt but that which furnishes the
Cochineal so highly valued  at the present time, was originally
confined to Mexico, where if feeds on the plants of the Cactus

-

-
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tribe; it has been introduced, however, along with its proper
food, into Spain and Algiers, as well as into the hothouses of
this country. About 800,000 lbs. weight of Cochineal are
annually brought to Europe ; each pound of which contains about
70,000 insects. The Lac of the East Indjes, which is extensively
employed in the composition of varnishes, the making of sealing-
wax, &c., is the product of apother species of Coccus. The
species which inlmgit our ‘bwn country, are important rather on
account of the damage’they commit, than the benefit they afford
to Man. The bark of many of our trees often appears warty,
by reason of a great number of small oval or rounded bodies,
like a shield or scale, which are fixed to them, and in which no
external traces of the insect are to be observed. These, however,
are larvee belenging to the tribe in question. “Some of them are
females ; others young inales, which are similar to them in form.
" At a subsequent period, they all undergo singular transforma-
tions. The males fix themselveS fo the plant, and pass into the
pupa state, in which they remain completely at rest ; and "t
last emerge as winged insects,—coming out’ of their cocoons
backywards, with the wings extended flatly over their heads.
The females, on the other hand, remain attached to the plant,
and increase in size, in consequence of the development of a large
number of eggs in their interior ; but they undergo sca.*ccly any
other change. The eggs are deposited between the lower side
of the body, and the surface to which it is attached ; the latter
having been prevnously covered with a sort of ‘cottony secretion.
The parent then dies, and her body anes up and becomes a solid
cocoon, which covers the eggs. Here the oggs are hatched ; and
the young larvee, which are at first” active in their habits, quit
. their envelope, and ascend to the extremities of the branches;
" there they affix themselves by their sucking-beak, gradually
increase in size, and lose their actmty In this condition they
pass the whole winter ; and it is not until the succeeding spring,
that the characters of the “sexes, which are henceforth to be =0
distinct, begin to show themselch

.
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721. Taese Insects bear a close general resemblance to thes
of the last Order ; but are distinguished By the characters of
anterior pair of wings, which are tough at their bases and mem.-
branous only towards their points, and which fold nearly hori-

zontally, partly overlapping each

other. Themouth is formed nearly
on the same plan as that of the

Homoptera; being adapted solely
. for suction. By f#r the greater

numbex of the Insects of this Order

feed, like the preceding, upon the
Jjuices of plants; but some of them
prey upon other and weaker Insects ;
Piwt 7 Prvira oa: and a few species (of which the
numbers, however, sqmetimes mul-

tiply to a great extent) suck the juices of larger animals, The
majority of this Order are found in tropical climates ; and the
species that inhabit those regions, are mostly ornamented with a
great variety of beautiful cofours and markings, which often vio
with those of the most splendid of the Beetle tribes. Many
species, however, are of aquatic habits; and thesesmre all of an
obscure or black colour. Nearly all the ferrestrial specics have
the power of emitting, when they are suddenly alarmed or
touched, a powerful odour’ whizh is of a pleasing character i
some species, but which in others (as the common Bed-bug) ig
very disgusting.  Many of theni seem to eject a poisonous flnig
into the wound which they make for the purpose of suction.
In some species, the wings are altogether undeveloped ; or the
upper pair is wanting. The insects of this Order continue active,
and require food, during all the stages of their existence. They
may be divided into two sections, distinguished by their resi-
dence, znd by the modifications of their structure in accordance

©

]
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¥ with it;—the Geoconis &, or Land-Bugs;—and the HyprocoRr1s z,
or Water-_Bugs.

722, Seetion I.  Grocorisz. This section contains a large

number of families ; nearly all of which, however, bear a strong

i , Seneral resemblance to that which includegs the common Bugs,—

. ‘\t!’e Cumreipz.  Some of the tropical species attain considerable

. /'ﬁ't’i"s-boing described ad'of the bulk of a Cockehafer ; and they

‘ I are much drzaded l;’y the inhabitants of the regions they infest.

Many of the Geocoriszia, however, are vegetable-feeders ; and

’ it is among these, that the, most brilliant colours are gxhibited.

e

P, 418 —HALYE. Fi. $19—Cingx LEcTurAnivs.

l The common Cimez lectularius, or Bed-bug, and its pilies,

J never possess wings.—There is a ct{Houf group of very long-

;| legged insects, which, though placed in this section, leads to the

next ; this is the family HYDROMETRID. %, some species of which

may be met with on alinost every pond or stream, skimming

along the surface, and turning rapidly about, with the greatest

©ase and velocity. The form of the body strangly resembles

l "thag of o Tondon wherry ; the hind feet conjointly act as a

i rudder ; and the motion is given by the two middle feet, which

) do not, however, dip into the water, but merely brosh along its

surface. The body is clothed on the under side with a fine

coating of hairs, forming a sort of plusi; which is evidently

k‘ serviceable in preventing it from coming in contact with the
water, -

723.  Section I1. Of .the I'IYDR«;')coms,ts, or true Water~

VoL, 1I. °
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Bugs, there are two families .only. The NoroNecTinz, or Boat-
lies, live almost entirely in the water, where they
feed upon other aquatic insects ; these they seize
by means of their fore-legs. The legs of the
hinder pair have a friwge of bristles along their,
edge; by which the surface, with which they
stnke the water in swimming, issgreatly inereased.
Their general form is extremely well adaptea for
rapid progressiof in water; and it is from the
peculiar aspect and movement of ‘the body, that
they have received the name of loat-flies or water-boatmen.
The insects of this family swim on their backs ; and the arrange-
ment of all theiy organs has reference to this position. \Vhen
stationary at the surface ofithe water, as is much %heir custom in
calm hot weather, they very quickly obtain mtelligence of the
approach of danger, by means of their eyes, which are so placed.y
that they are able to sce both above and below the surface
and then, by a single stroke of their paddles, which are commonly
stretched out at full length, they descend out of sight. Their
motions are very quick in the element they are chiefly formed to
inhabit ; whilst on land they are scarcely able to walk. They
can ﬂy well ; but they rarely exercise this power. The larva and
pupa only differ from the imago in their
smaller size, and in the deficiency of wings.
When they descend into the » water, the
Notones,tul'e carry down a supply of air for
respu-nhun‘ in a hollow which exists beneath
the wings, when these are folded together.—
The Nerpio®, or Water-Scorpions, receive.,

Fro. 420, — Noro-
NECTA,

their fore- legs, which are efficient mstrumenm
for seizing their prey. They are in mosg
respects similar in structure and habits to
Lthe “insecta of the preceding family; but
theiy motions are much slower, their legs
not being so advantageously formed for
swimming. The species ropresented in the accompanying figure
is a very common inhabitant of our ponds,

Fia, 421, — NepPA
CINKREA.

their nape from the scorpion-like form , K

g.
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‘} 724, Tue two-winged insects constitute one of the most

=

eXiensive Orders iy the whole @lass, not only in regard to the
number of distinet spegies, but also from the oceasional excessive
multiplication of individuals of the same species. Many of them,
also, have been constant attendants upon Man in all ages. They
do not attract attention, however, from their size, for there are
few that exceed an inch in length ; nor is it on account of their
beauty, for the majority of them are of dull colours; their forms,
too, are rarely elegant; and of the habits and metamorphoses of
a large proportion of them, wery little is known. They owe the
Motice they have attracted, chiefly to the llilbits of certain species;
which affect Man and the Domestic Animals, in various ways,
both in their perfect and early states. However annoying these
may be, it must not be forgotten, that other Diptera are of
extreme service, in cleansing the surface of the earth of vege-
table and animal impurities; and the carcass that is full of
maggots would be much more prejudicial in its décomposition,
than it is when principally eaten up by these voracions creatures.
The mouth in the insects of this order is formed for suction; as
already destribed (§ 616) ; but therc are considerablo varieties
in the mode in which this is accomp]isl'sd. Behind the wings
are found a pair of moveable slender bodies, termed halteres, or
balancers ; these are probably the representatives of the second
Pair of wings. They are kept in continual inotion, and are
Usually present even when the frue wings are net developed.
The Diptera all undergo a complete mctamorphosis, as far as
Tespects the comparative structure of the Larva and the perfect
Insect ; the former being generally cylindrical footless grubs,
with no representatives of legs, except in a fowr species. But in
many there is no proper transformation iato the Pupa state ; the
skin of the larva ot being thrown off, but hardening and con-

tracting, o as to form a kind of cocotn, Within this, the body of
02
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the larva is found, at first apparently but little altered, except |
’ that it has become de-
tached from the sEn, to
the inside of whigh the
organs peculiar to the 1
larva, such as the parts / ’
;
:

of the mouth, remai-« -
t Toarahal
::dllcrent. Shortly aftex-
wards, theinclosed being
assumes the form of a
soft and gelatinousmass,
in which none of the
I iy P s Yosoh s B pm'ts.of thf: fntum insect
ChasxLiDx, remain %isible ; some
days afterwards, how-

ever, these organs become distinct, and the insect has then assumed o
the real state of pupa; though without having yet thrown off its y
larva skin. ‘When ready to escape, it scales off the anterior end
of its case, like a cap. Many larvm, however, do throw off their
skins when assuming the perfect state, and some form a regular co-
coon, The duration of lifein the perfect state is usually very short.
725. In subdiyiding this Qrder, we first separate from it a
small bt remarkable group, which forms the transition to the
mere aberrant orders of tfe class, especially the Aphaniptera.
Some of them ae entirelysdestitute of wings; and *yet in their
general stracture they sorpespond with the Dipteta. They are
distingum!led from n“.other'insects by their curious mode of
reproduction.  Not only aye the eggs hatched within the body
of the parent, bat the Larve afe retained there until they hays
been transformed into Pupem, iy which state they come forth ¢,
the world. Hence this section has received the name of Py /
pArA, It contains two families, all the species of which are
parasitic. The Hirponosciom, sopetimes called Forest Flies
are of small size, coveréd with Dristles, and frequently dcstitut(;
of wings. They are ksown by the French under the name of
Spi(lcl"—Fli(‘.‘i. They reside upon quadrupeds and birds, running
with great agility, and r;ften sideways, burying themselves

S

e
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amongst the hair or feathers. That which is parasitic on Sheep

is known as the Z'ick. One ininute species infests the Hive-Bee;

and this is remarkable, not only for being destitute of wings, but

of eyes also. In the other family, that of NyoTerieupae, the

, &eneral form still more nearly approacles that of Spiders. The

' group contains but a small number of species, all of which are
'/ parasitic upon Bats, and are termed Bat-Lice.

726. The remainipg Diptera, constituting by far the larger
proportion of the class, may be subdivided into four sections.
In the first, NEmocera, the antenn® are composed of six joints;
whilst in all the remainder, the antenn® are short, not having
more than three distinct joints. In the second, Noracantiia,
the last division of the antenna is really composed of two; the
proboscis doed not project much from the month, and is furnished
with only two lancets. In the third, Taxystoaa, the antenna

“have really only three joints, the last being usually terminated

by a scta or bristlee. And in the fourth, ATHERICERA, the
antenn@® are only two- or three-jointed, and the proboscis is
capable of being withdrawn into the mouth,

727. Section I, Nemocera., To this division belong the two
families of Curicipe and Treovinze ; the former known as the

.(;

Fi6. 420, —~Corex pimEes, female, natural size and magnifiod, with head of mal&>
‘Gnat tribe, the latter as the Harry Long-lege.  Both are
remarkable for their beantifully-tufied antenpme ;‘ but the former
are distinguished by the length of the preboseis,  Gnats are
well known to abound chiefly in damp situations ; the reason
being, that their larve are inhabitants of the water, In this
state they are very active, swimming with great agility, and
often descending ; but coming to the surface to breathe, which
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they do head downwards, the respiratory orifice being at the end
of a very prolonged spiradle arising from the end of the abdomen.
When the final transformation occurs, the skin of the pupa,
which is being cast off, serves as a kind of raft, which pravents
the perfect inscct from being immersed in water, and thus wetting
its wings. The Mosquitoes, which infest many countries, espe-
cially in warm latitudes, or durifg the brief fut hot summersg
gome colder ones, differ but little from the common Giiats. They
sometimes appear’in such swarms, especially in marshy districts,
that they ean be only kept off by fire. Their rapid multiplica-
tion is easily understood, when it is known that their whole
series of metamorphoses only occupies three or four wecks in
summer, 80 that there may be several generations produced in
the course of one season; and that egch femalé lays several
lmt}dred egrs,—The Tirvnina also have featheled antennz, but
their proboscis is very short, | Some of them very strongly . '
= reserfible Ginats, bothin the e
larva and perfect states;
such are the Midges, of
which one species is repre-
sented in Fig. 424. In
another group, there is a
strong resemblance to the
Cynipide, or Gall-flies;
both in their minufe size,
16, 424~ Cummoxostus, with it oL veiplcss Wings’ i g
Lva, magaion. | The™t of life. Their larve are
\ terrestrial, and are very
commonly developed within a sort of gal, produced by the punc.
ture made by the parent in the t'esues of plants, when depositing f
its pggs. Some species make their puncture in the young sprigs,
others in the leaves, and others in the flowers ; and there are®
several which are extremely *njurious, both to the Gardener and
the Agriculturist. Thus the Wheat crops of this country are often
seriously injured by the* Cecidomyia Tritici ; the eggs of which
are depasited by the female in the centre of the corolla, where the
larvee are hatched ; and it & probably by devouring the pollen,
that they are most injurious to the plant., Another species,
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C. destructor, is known in America under the name of the Hessian
Fly ; this attacks the lower part of the stem of the wheat. The

F16, 425 ~Cgrinony1A Desrnveron, and O, Tamics, with the Larvae
. of thelatter feeding in wheat flowers, magnified.

proper Tipule, or Harry Long-legs, are the largest species of
. ‘the family. Their larvae generally live in the earth, in the rotten
. Partsof trees, &c., and many of them do great mischief by feed-
t (" ilig upon the roots of grass and corn.

10 728. Seetion IT, Noracantia. The second Section of the
Diptera contains three families, StrATIOMIDE, BERIDA, and
Caxomymmz, which do not attract much attention, although

’ some of the species contained in them are very abundant. They
| are mostly small but gaily-coloured insects ; and are most nume-
| rous in moist situations, in which the larve are generally pro-
¥ duced. Some of the larve, as that of Stratiomys Clhameleon
i (Fig. 422), are completely aquatic ; “and respire, like the larya
| of the Ginafs, by extending their tails to the surface, the spiracle
or breathing-pore being in that sitnation. They mostly feed
: upon vegetable, rather than upon animal, juices,
g 799. Section III: Tanvsroma. The insects composing the
) ¥ third section bave nsaally a more perfect mouth, than those of the
b Other divisions ; and they are also yemarkable for the structure
of the head of the larve, which possess two claw-like appen-
dages, by which they attach themselves to the substances that
afford them support. Many of the perfect insects are eminently
carnivorous or insectivorous; as are also some of the larvee.
There is a genuine metamorphosis in this group ; the larva-skin
'y being cast off at the entrance of the animals into the pupa-state.
- In this state they mucheresemble tiie perfect insoct; the limbs
being incloged in distinct sheaths, and folded on the breast.
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The perfect Tnsect escapes from the pupa-state by means of a

slit along the back. To this group belongs the family Tapaninas,

or Gad-fly tribe; which com-

prises some of the largest Di-

pterous insects, and which jg '
pre-eminently distinguished for : -i
the formenging powers WiRa
different spgcies pofsess, They |
pierce the skins and suck the |
bload of various Quadrupeds,

both wild and domesticated ;

and do not spare Man himself. They chiefly abound in woods

and pastures; ard the buzzing noise which tl;ey make, has
obtained for them the designation of “the breeze.” The insect

of which Bruce has spoken, in his Travels in *Africa, under the

name of Zimb, is probably a species of this family. He describug -5 3 ’!

.
¥16. 426, —~Tanaxts Bovixus.

it ag attacking cattle in so dreadful a manifer, that, unless imme- \ T
diately driven ta, the sands, they forsake their food, and run \./
wildly about the plains, dreading even its very sound, until they

die, worn out with fatigue, fright, and hunger, The Camel, and

even the thick-skinned Elephant and Rhinoceros, are =aid to be

subject to this enemy. -

]

73Q.  The family Bompyrunz are distinguished by their

very long proboscis, with which they suck the nectar from 3
flowers. They fly with great 2 i
rapidity, and hover over ) /

flowers without settling ;
making at the same time 2
loud buzzing noise with their
wings. Some of them have
a remarkably Bee-like form.
The family ANTarRACIDA,
which is nearly related to,
the preceding, in chiefly
composed of exotic species, ik
which are generally large or S At Do 2ice,

of moderate size, often coverdd with hair, and beautif ully coloured.

They fly in the sunshine with great agility ; and subsist, like
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, the preceding, upon the juices of flowers. ‘In general the pro-

| boscis is comparatively short ; but i a few instances, as in the

Nemestrina longirostris, it is of extraordinary length (Fig. 321).

This tection also contains several other families of less interest

\ and jmportance ; among them we m=..'y mention the Asiuipa,

g\, *, » Which live by rapine, seizing Flies, Tipul®, Humble-Bees, and
‘ even Wasps, and sucking their juices.

731. Section IV.: Arnericera. The Dipterous insects of

‘ the fourth tribe are principally vegetItbl_O-fCqurs in their perfect

state, only a few being carnivorous or lnsectlv?rous; but their

; larvee are generally extremely voracious, al'xd \\’111 devour almost

any kind of soft animal matter. This section includes the Flies

- strictly so called, the Botflies, and many other tribes.—The first

family, that of Syrpmmnz, bears an extremely close resemblance

to the Humble-Bees and Wasps, in the nests of which some

"Species among them deposit their eggs; this resemblance is evi-

. dcnt in the aocompm}:_ -

ing figure, which repre-

j sents the Eristalis, or

Drone-fly (a), and the

« Anthoplora retusa, or

Spring Wild-Bee (),

two insects which differ

entirely in their habits,

—the former being the

very personification of luxurious idlencss, doing nothing but sip

the nectar from the brightest flowers and bask in the sypshine

" on the leaves,—whilst the latter toils all day long, either in the

s tonstruction of the nest, or in provisioning it “with pollen paste.

| The wisdom of the Creator has nrovided the insects of ghe former

Zroup, as a check upon the too great increase of the latter ; for

the larvem of the Syrphide, when hatched in the nests of the

Bees, destroy their larvie, and live at their expense. Some

$pecies restrain, in a similar manner, the excsssive multiplication

of the Aphides. The perfect insects feed almost solely upon

Ay flowers, preferrving those of the Composite ; and they delight to

" hover immoveably overcertain spois, to which they will refurn,

¥10. 428, ~Droxe-FLy Axp Senixe WiLn-Bee,
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if disturbed, a considerable number of times. Above a hundred

species inhabit Britain. Ta a few of them the larva are aquatie,

and the posterior part of the body is prolonged into a respiratory

tube, whence they have received the name of *“rat-tailed” darvee.
732. The form andvhabits of the family Muscinz, or Fly

tribe, ave generally known. The family is an extremely nume-

rous one, above 1700 species having been recorded as existiugzi;,‘»"' "

Europe, of which about half are nativeswof this country; and

there are probably at least as many more, which have not been

described. - The strong general resemblance which exists among

all the species, together with their small size, makes it difficult

to discriminate them readily. The larvie of these insects, com-

monly known as anaggots, ave soft, worm-like, footless grubs,

possessing on the head a couple of retractile hooks, by which

they can cling to the substances on which they feed. They . . -

devour various substances, both_animal and vegetable, living,ff)"

recently dead, or far advanced in putrefaction. The eggs ave |

deposited by the fenale (as in other instances) in the neighbour- i

hood, or in the very substance, of the food which is adapted for

t.he. support of the larva, however little this may be to its own

liking. Some of theso larvee are remarkable for their leaping

powers,—whence they are commonly termed “ hoppers.” This

is especially the case

with the larva of

the Piophila casea,

or Cheese-hopper ;

whose mode of

springing into the

air is very curious,

F1a. 420—1. The Cuxrse.morrs e When preparing to
oty ot o e N R iR
‘it is transformed : natural size and magnified. A 2 . .

itself on its tail;

in which position it is enabled to halance itself, by means of

some prominent tubercles on the last segment of the body. It

then bends itself into a'circle; and having brought the head

towards the tail, it stretches out the two hooks of the month, —

fixing them into two cavities‘*at the other extremity of the body.
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It then contracts the body from a circular to an oblong figure ;
the contraction extending in a manner Jo every part of the body.
It now suddenly letsgo its hold, and straightens the body, with
such violence, that the noise produced by its hooks is very
perceptible. The height of the leap it often from twenty to
Shirty times the length of the body ; exhibiting an energy of
/ ‘motion, which is particularly remarkable in the soft Larva of an
’ Insect. A 'Viper, i eydowed with similar powers, would throw
itself nearly a hundred feet from the ground. The learned
Swammerdam, who devoted much attention to the anatomy and
habits of this ereature, observes—* Now let the sharpest geniuses,
and men of the greatest penetration and learning, judge if a
creature, on the fabric of which there plainly appears so much
art, order, contrivance, and wisdom, nay, in which is seen the
! hand itself of the Omniscient God, could possibly be the pro-
™ Qiction of chance or rottenness.”  This observation refers to the
idea formerly entertained almost universally, that the Maggots.
which make their appearance in the midst of decomposing
matter, ave the results or products of that decomposition. Ex-
periments devised for the purpose, however, have clearly shown,
that there is here no exception to the general rule ; for that, if
the parent Insects be carefully excluded, no.maggots will make
their appearance in a decomposing mass of any description.—
Of the voracity of the larvee, and the rapidity with which they
undergo thieir transformations afnl propagate their kind, some
idea may be tormed from the estimate ofs Linnwus,—that three
Flesh-flies and their progeny would devour the carcass of a dead
Horse more speedily than a Lion wonld do. If this estimate is
¢ ™t all exaggerated, it is probabiy not much sor Hence we see
- the yast importance of these Insects in the economy of Nature;
for they are called into existence just in proportion to the
demand for them,—the eggs of the parent not being developed,
unless they are deposited in a fit situation, so that the number
of individuals will not be increased unless thero is matter for
them to feed on,—whilst, on the other Fand, the rapidity of the
growth and metaraorphoses of these Insects is greatly increased,
by the warmth that promotes the decomposition of the sub-
stances, which they are destined to remove.
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733. The (Estripx, or Bot-flies, are a family very remark-
able in regard to their stiacture and habits. The perfect insects
resemble large Meat-flies in form, are very hairy, and have these
hairs coloured in rings, like Hlumble Bees; but they are seldom
seen, the duration of their lives being very short in this condition. |
Their chief peculiarity consists in the
absence of any proper mouth inﬂ’,?&'
Tmago (in which respect”there is an
analogy with the Strepsiptera, § 714),
and in the peculiar habitation of the
Larva. This is always found jin
living animals,—its situation, how-

2 ever, varying with the species; and
almost every herbivorous animal having one or more peculiar
toit. The egg is, in some cases, deposited by the parent in |

Fio. 430,~(EsTRUs ANXD LaRvA.

situations where the larva may burrow into the flesh ; thc:e'ﬂ/

it occasions inﬂnmmaiory tumors, the fluids contained in which
afford it nourishment. These have an evident analogy, there-
fore, to the Cynipidm, which produce Vegetable galls. In other
instances, the eggs or larvee, existing upon spots which the animal
isin the habit of licking, are conveyed by the tongue into the
mouth, whence they pass into the stomach. There they remain
until ﬁl“-grown ; and then they quit the body (as do also those
which inhabit the flesh), and fall to the ground, beneath the sur-
face of which they undergo their transformations. © The larvie
of one species, which inhabits the Sheep, are found in the frontal
sinuses of the skull. Man is subject to the attacks of one or
more species ; which do nof, however, inhabit this country.

. c

>
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s Divisioy IL—APTEROUS INSECTS.

J' 734. DBgesmes the forezoing Orders, we must include three

* others in the Class uf Tnsects, on account of their correspondence
avith it in general structure ; although they present only one, or
even neither, of the two characters which have been stated to be
its peculiar gistinct.ions,—namcly, the presence of wings in the
perfect atate,—and the metamorphosis.

Pyt .

e Onrper IX.—APHANIPTERA.

735, Or the three Apterous orders,‘this one undoubtedly:.
approaches nearest to the true Insects; for we find in it a
metamorphosis, and even rudiments of wings; whilst the struc-
ture of the mouth most nearly approaches that of the Diptera.
The Fleas and their allics, .
which constitute this order, .
resemble the Diptera also in
their suctorial habits; and
feed exclusively upon animal
Juices, Their larvae come
forth from the egg in the state
of minute worms, possessing

. tonsiderable activity, and *
feeding upon animal matter, .
" the midst of which the eggs were deposited by the parcl;t-
I'hey afterwards enclose themselves in g small cocoon of siik
which is often covered withudust ; and in this they undergo thei;-
ch‘:ulgo into ﬂ}c Pl‘lpa state. In the flnugo, the rudiments of
wings are visible, in the form of littlet scales, attached to the
second and third “segments of the body ; there is, howgver, no
proper distinction of thorax and alidomen,—The Common Flea

F16. 431.—Tuy Px?u.

(Pulex irritans.)
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is known to every one. There is a very curious species, of more

minnte size, in the Wegt Indies; which is commonly known

under the name of Chigoe or Jigger. This burrows beneath the

skin of the foot, and soon acquires the size of a pea, by the

enormous growth of the abdomen when distended with eggs,

If these eggs remain to be hatched beneath the skin, great irrita- 3
tion, and even very troublesome.sores, are sure to result ; and if-{a} * ;
consequently necessary to extract the ingecf, entire; with great

care, 48 soon as the indication of its presence is given by a slight

itching or tingling. &

©OrpEr X.—ANOPLURA. . ' ki

736. Tue Insects of this Order,—-tﬁe Lousg¢ and its allies,— 1
are regarded with the greatest disgust by the common consent of ‘ﬂ/ '
civilized Man ; because their presence on the body is usually an .
indication of a gross want of cleanliness of habit. Most of the N\
lower animals, however, are infested with one or more species ; ‘
from the attacks of which they are not able to defend themselves ;

-and Man is subject to a peesliar disease, which seems much to
favour their production. They undergo no metamorphosis ; and
their generations succeed
each other very rapidly.
They are destitute of tha
true compound eyes; but
have one or two minute
ocelli on each side of the
head. The legs are short,
and terminated by a strong
nail, or by two opposing

‘
hooks ; whereby these ani-  Fio. a2.—q, Tar Cossox Lovse; b, magni-
fied ; ¢, one of the legs magnified ; d, egg;

mals can easily fasten ¢, ditto magnified.

themselves to the hairs of .

quadrupeds, or the feathers of birds; of which animals they

suck the blood, and upon the bodies of whizh they pass their \
lives; attaching their eggs, tco, upon these cutaneous appendages.
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The number of species is very considerable ; for it would appear
that almost every quadruped and bird has a kind almost peculiar
to itself,—the same Louse not being found upon different animals,
except, upon such as have analogous characters and habits ;

whilst one animal frequently supports two or more species of
these parasites. .
.

OntbineXT.—THYSANOURA.

737. In- the Insects of “this Order,—which resembles the
preceding in neither lmvmg wings, nor undergomg metamor-
phosis,—them i8 a remarkable diversity of structure, especially
in regard to the mouth. Some of them possess as complcx a
bueeal Aapparatus as the Mandibulate Insects? whilst in others
there is scarcely a perteptible opening. The same is the case

lg-With regard to the eyes; these organs
eing fully developed,in some, and almost’
rudimentary in others. — The Order
contains two families. In the first, the
Lepisymioz, the abdomen is furnished
on each side with a row of moyeable
appendages, like false legs ; and is termi-
nated by long pointed bristles,of which
three are usually most remarkalile.—
The Machilis has long antennwe, copsist-
ing of a great number of joints ; its palpx
also are_very large ; * and its eyes arc
composcd of numerous facets, an oceupy
nearly the whole head. It. Erequcnts,
K Stony places, and leaps well with the aid
of the appendages to the tail.  The

spisma,—of which one species is kno

under the name of the Sugar Louse, from
its aspect and habits,—has"the cyc§ very
small, composed of few facets, and wide
apart ; its body is flat, and is terminated
by three threads of equal length, net fitted to assist in‘leaping.

¢

Fin: 433 —MACHILIS.
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—1In the Popurinze, the appendages to the sides of the abdomen

are wanting ; but the extge
tail, by which these insect:

extq;mity of it is prolonged into a forked
can execute very surprising leaps.
+  This, when not in action, is bent
forwards beneath the abdomen ;

produ&:d.. OFrom «this ~con-

commonly known under the
name of Spring-tails. The
scales with which their bodies are covered, are objects of
great interest to_ the Microscopist; for they have a most,
elaborate and minute structure, which can only be made out by
instruments of the best quality ; hence they ave very valuable
test obng.f

FiGe 4M.—~PODURA.

and it is by the sudden ex- /
Aension of it, that the leap js«f -

formation, the Poduras are

[l : ":}



CHAPTER IX.
§ st OF THE CLASS OF ARACHNIDA.

738, This cla&!%s composed of Articulated animals, which
have a great analogy with Insects,
and which are equally fitted*to live in
the air; but which are distinguished
from them at the first glance, by
the general form of the body, and by
the number of limbs; and which
l:jﬂ:er also from those animals, in

seVeral important particulars of their
internal structure. All the Arach-
nida have the head united with the
thorax, and are destitute of antenne ;
they have four pairs of legs and no
wings ; most of them breathe by
means of air-sacs, instead of by pro-
longed trachewm ; and nearly all of
them have a complete circulating
apparatus.
739. The tegumentary skeleton of Arachnida, is generally
* less firm than that of Insects ; and their body is composed of two
Principal parts, nearly always distinct e—one called the cephalo-
yf_"°"tw, becaunse it is formed by the head and the thorax united

Oto 5 single mass ;—the other tormed the abdomen, and com-

PUSed sometimes of a series of distinct rings (such as we see in
the Scorpions—Fig. 447), and sometimes @F a soft globular mass,
Without any evident divisions,(as is the case among the ordinary
Spiders—Fig. 442). .

740. The organs of locomotion are all fixed to the cephalo-
thorax, and consist of eight legs, very similar to those of Insects,
and nearly always termindted by two hogks. In general their

YoL, mn. r

Fra. 435 ~M.yearLk.

o
a
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length is considerable and they easily break ; but, as amongst the
Crustacea, the stump, after being healed, produces a new limb ;
which grows by degrees, and becomes similar to the one of which
the animal had been deprived. The Arachnida never present
any vestige of wingse and their abdomen is always entirely
destitute of locomotive appendages. )
741. Upon the anterior portion of the cephalo-thorax, w
find the mouth and eyes. These las oxgags are alwways simple, |
anll of considerable number.” We may generally
count eight, and in each of them may be distin-
%0oca guished a transparent cornea, behind which is found
a crystalline lens, and a vitreons humour ; then a
retipa formed by the termination of an optic
nerve, and an envelope of coloufing matter.—
Nothing is known regarding the instruments by which the
sense of hearing operates in the Arachnida; but there are

Fra. 436,

_nnmerous proofs of the existence of sush a faculty amongsy

these animals ; and it would even appear that certain of them
are sensible to the charms of Music.—The sense of touch is
exercised principally at the extremities of the legs, and by the
appendages with which the mouth is furnished.

L] u-bm'a w9

a
115, 437.—SeCTI0N OF THE Clrg'lw-'momx oF A MyocavLe, showing the arrangement of the
pervous sytem: ef, cophalothoraxy, m, mandible ; ¢, moveable hook which terminates
it ; b, mouth ; &, wsonhagus’; e, stamach ; ab, origin of abd ie hali 1,
¢, ganglionic mass of the thorax ; o, cords which unite it to the
no, optic nerve; y, eyes

742. The nervous system of the Arachnida presents very
great differences ; s&metimes (amonyst the Scorpions for ex-

abdominal ganglia »

2l R

:
}
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ample) it is composed of a series of eight ganglionic masses,
united together by double cords of comnfunication, and forming a
chain extended from one end of the body to the other, in nearly a
uniforma manner ; in other instances (as amongst the Spiders, &c.)
_ We find all the ganglia of the thorax unfted into a single mass
4, Figs. 437 and 439), whence two cords proceed backwards,
" Jwhich go to a single abdpminal® ganglion. In other respects,
the general”arrangment of these parts is always the same.
The anterior ganglia, situated before or above the wsophagus,
and most commonly considered as representing the brain of these
animals, give origin to the optic nerve in front, and are con-
tinuous behind with the eollar of nerves surrounding the cesopha-
gus ; the other ganglia are situated below the alientary tube, and
send nerves to the limbs, to the appendages of the abdomen, &ec.
. 743, The Arachnida are carnivorous, but in general confine
Wilitmselves to sucking the juices contained in the bodies of their
& victims ; and in order” to enable them more easily to effect the .
capture of animals of whose strength they avould be afraid,
Nature has endowed many of them with a poisonous apparatus,
The greater part are supported on Inscets, which they seize whilst
alive ; some of them, however, live‘as parasites. Among the
first, the mouth is supplied with a pair of mandibles, furnished
with moveable hooks, or formed like a pair of pincers,—with a
pair of thin or lamellated maxille, cach bearing a large feeler
more or less resembling a leg,—and with a lower lip, Amongst
the parasitical Arachnida, themouth has 5
« the form of a small trunk, from which
J there jssues a kind of Jancet formed by
the maxillze.
744, The moveable hook of the ™ ) X
mandibles has a small opening near its # -

) ; 3 . Fio. 430.—Buecay, APPARATUS
extremity, which is the orifice of the OF A S¥IDER : 7, wternum : I,

excretory canal of the poison-gland al-  labrum; ma, maxille; p,
Lot . maxillary 5 ’

ready mentioned; and the liquid, which g3 Bl S -

it pours into the bottom of the wounds #he mandibles.

made with the mandibles, almost immediately causes the destruc-

tion of the animal attacked ; but it is too :eak to injure Man.
r2
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745. Certain of the Arachnida are provided with another
poison apparatus, destinef! for the same use, and serving equally
as a weapon of defence : such is the hook by which the abdomen
of Scorpions is terminated (Fig. 449). This sting has beneath
its point several openiugs, which communicate with a poison-
gland ; and the sting of these Arachnida often proves mortal, /
even to animals as large as Dogs. The large Scorpions of
countries are fatal even to Man, but the fiting of the speciea
which inhabit Europe never appears to be mortal ; there usually
results from it a local inflammation mmore or less violent, accom-
panied by fever and depression, and sometimes by vomiting,
pains in the whole body, and trembling. To overcome these
attacks, physicians advise the use of ammonia (or spirit of harts-
horn), administered internally as well as externally ; and the
application of emollient substances to the wound. P

746. The intestinal canal is generally very simple ; but ha,y;!’

- sometimes cecal appendages, which pettetrate even into the
interior of the limbs. In general, tubes analogous to the biliary

ot poad po s

P pa t a i rma ov s \

Fro. 430.—~Axatouy or MyGALr: ef, ce halothorax opened below, and giving attagy,
ment to the 1imbs, whose first joints are exhibited ; pa, legs of the lat pair; p, p;lm}

\/
\
v

B L d

", dibles; ab, abd ; t, thoracic nervous mass; a, abdominal ganglia; 5o,
respiratory sacs; s, stigmata; 7, leaf-like folds in the interior of one of these laid
open ; ov, ovaria; or, orifice of oviduets; ma, los of the abd 3 an, anus;
J, spinnereta,

vessels of insects opea into the intestine near the anus; but
amongst some of the Arachnida, such as the Scorpions, there
exists a liver composed of four glandular clusters. It is also in

2 :

v
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the neighbourhood of the anal opening, that we find the secret-
r ing glands of the silky matter; and also the spinnerets, by
whose aid several of the Arachnida weave for themselves webs,
which are often very extensive and of extreme delicacy.
i . 747, The respiration of the Arachnida %s a&rial, like that of In-
™ ., \geets, and is sometimes effected by means of traches ; but among
the greater part of, these .animals, and especially amongst the
Spiders and Scorpiofis, it is concentrated in certain vesicles lodged
in the abdomen, and called pnlmonary sacs. These last organs
: have in their interior a multitude of membranous plntes,'mnged
*  like the leaves of a book : and they thus bear a stronger resem-
r blance to internal gills, than to true lungs. Each sac receives the
‘- airbyan openipg situated on the lower side of the abdomen ; and
there are sometimes two,sometimes four, or even eight of these
*tigmata. Certain Arachnida possess at the same time both pul-
‘?}ﬁ'ﬁnm‘y sacs and traches; the Segestrie are thus formed.
- Others, such as the Pseudo-Scorpions and Mites, are provided +
with trachew only. These tubes have the o
same structure as in Insects; and the air " -———r
penetrates to them by two very small /J
stigmata, situated on the lower side df the ;
abdomen. ) . -/
748. The blood is white among all the « /.
animals of this class. The pulmonary I
Arachnida am_fumishcd with a complete
circulating apparatus. The heart, situated”

* on the back, has the form of a long vessel,
and gives origin to different arteries ; the \
o
"eturned to the pulmonarysacs, and arrives F0.440.—Hxanr oy a Spmen ;
@, border of the abdomen ;
1

,,"100(1 after having traversed the body is —
a8 the heart after following a course similar ., heart; ar, largo nrterv.
to that which it traverses in the Crustacea prigssa P 1T
(ANny, Paysior, § 202). Amongst the nary vewats " P
Arachnida whose respiration is effected only by the aid of trachem,
the apparatus for circulation is but little déveloped ; there appears

to be only a simple dorsal vessel, without arteries or veins.
749. The Arachnida lay eggs like Insccts ; and the male
differs in general from the female in the form of its maxillary




214 INSTINCT# OF ARACHNIDA.

palpi, whose use appears to be very mportnnt a great number
of these animals envelopy their eggs in a cocoon of silk; and
sometimes the mother remains with her young family to protect
it, and even c'u'nce the young ones on her back when they are
too weak to walk. * All* these animals undergo several chnnges \
before they arrive at adult age ; and certain of them experience

a species of metamorphosis, for therp are some, whose 1}"53
consist at first of only three pair, and whicifa cquire' a fourth at A
a period more or less advanced.

750. The Arachnida are endowed with varied instincts, which
are sometimes notless remarkable than those of Insects; and weare
perhaps even to attribute to them higher faculties; for some animals
of this class are gapable of undergoing a kind of education, and
give evidences of a certain degree of Intelli gence. Several of them
use particular stratagems to carry off their prey ; and others
display singular indusfry in the construction of their habitationg.«
We have elsewhere had occasion to speak &f the remarkable nest
of the Mygale (Axim. Prysior. § 700) ; and the webs which our
garden Spiders spread with such admirable regularity, are
equally curious. The silk with which these animals thus con-
struct retreats for themselves, spread snares for their prey, and
form cocoons for their eggs, is secreted by an apparatus situated
in thopostenor part of the abdomen. This apparatus consists
of several bundles of vessels, twisted
together, and terminating in minute
apertuares, which are ‘pierced at the
oammit of .four or six conical or
cylindrical projections, called spin-
nerets, and situated at the end o
thy tail. The gluey matter throwy, i‘
out through these pores, acquireg
consistency by its contact with the
gir, and consists of threads of ap
extreme fineness, and a length not

Fi6. 441.~NesT oF MyGAL: less remarkable ; by the help of jts

feet, the animal collects a number of
these threads into a single cord ; and esch time that, in bulzmcmg
itself, the spinnerets tonch the body npon which it rests, it there

v’
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fastens the end of one of these threads, of which the opposite ex-
tremity is still inclosed in the secreting dpparatus, and of which it
can consequently increase the length at pleasure. The colour and
thickmess of these threads vary greatly ; a Mexican Spider forms
a web composed of red, yellow, and black ‘threads interwoven

. 'wWith astonishing skill ; and it has been calculated that ten thou-
sand threads from the pores of & single spinneret of some of our
common Spiders d ;not equal in thickness one of our own hairs ;
whilst among other species inhabiting warmer climates, they form
such strong webs, that they are sufficient to stop small.birds, and
even Man has to use some effort to break them. The manner
in which Spiders employ their skill in working, is subject to no
less variation ; some of them are satisfied with spreading their
threads irregularly ; otbers weave a web, whose meshes are of

‘. extreme regularify. Sometimes we sce them motionless in the

‘?“n‘ﬁddle of their web, watching for their prey ; at other times
they conceal themselves in a retreat, which they construct very,
near, and which has in some instances the form of a silky tube,
in others that of a small cup.

751. The-AracaNIDA are divided into two orders, according
to the structure of the organs of respiration and circulation.

1. The Pulmonary Arachnida; which are principally charac-
terised by the existence of pulmonary cavities, and by a vascular
apparatus ; but we may also recognise them by other peculiari-
ties of structure; thus the number of their eyes is six, eight, or
even still greater, and we also find two,*four, or eight stigmata
on the under part of he abdomen. The general form of these
animals varies ; some, as the Spiders, have a globular body, with
Spinnerets at its extremity, and the palpi small “—whilst in other
instunces, as the Scorpions, the h‘)dy is lengthened, and composqd
of several rings, the palpi large, extended like arms, and armed
with pincers; and the abdomen is not terminated by spinﬂe-
rets, but usually by the poigonous.apparatus,

I1. The Tracheary Arachnida; which haveno pulmonary sacs,
but breathe by trachew like Insects, and appear to have no com-
plete vascular apparatus for the circulation of the blood. Some of
them have no eyes; and amongst thoSe which possess these organs,
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we never find more than two or four. Some of these animals,
known under the name of) False-Scorpions, very much resemble §
Spiders, and are remarkable for the length of their limbs ; others
have the mouth formed for sucking, and constitute the family of

Acaride, or Mites. 9 )
’J. s
e, f R |
ORDER I.—PULhrIONARikA. ‘
752. By the characters just now stated, this order may be
divided into two sections ;—the ARANEIDA, or Spiders, having |

small foot-like palpi, not terminating in pincers; and the
PeDIPALPT, or Scarpions and their allies, having very large palpi,

which terminate in pincers or large hools. A

753, Section I. Araxema. The Arachnida of this group /

all agree, more or less slosely, with the common Spider, in theiz=y
+form and structure. Their cephalothorax appears as if composed ‘v‘a
of but a single stgment, and is covered with a sort of horny

buckler, usually of oval form ; the abdomen is appended to it by

a very short footstalk, and usually consists of a s6ft and tumid

mass. The eyes aré nearly always eight in number ; although

there are sometimes but six. The mandibles terminate in a very

sharp moveable hook, which is pierced near its extremity by a

smell aperture, serving as a passage for the poison secreted by a

gland lodged in the precéding joint. The legs are inserted

almost in a circular manneraround the cephalothorax (Fig. 439);

they are all of nearly the same form ; and each of them is com-

posed of seven joints, the Jast being armed with two hooks v
which are comménly toothed like a comb. The pulmonary sag \

in this order are only two in number, or may even be reduceqd ¢,
a single one ; they are placed near the base of the abdomen, ang
their position is indicated externally by a brownish or whitis},
spot. All the members of sthis section are provided with spin-
nerets ; but it is oxly in a comparatively small number, that we
find the power of constructing silken webs of any great exten,
The Aranema are divided by M. Walckniier, who has made p—
this group his especial stl'xgiy, into fimilies, according to the \

S
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arrangement of the mandibles and eyes, which corresponds very
D remarkably with their respective modis of life. These families,
and their principal subdivisions, are as follows :—

LaTesricors, hiding in hoh:la and ﬁs;:re:. 2
fing th in silken tubies,
T. Vexanres, incessantly run- Tuntcorx, Incloking themselves in s o8,

poret N Shtagor Toaping about the C:::ﬁ::lmu, sheltering themselves in small
g viciniey of their abode, to ; :
i Cursones, running swiftly to eateh their prey.
r SHERD ng SR dm% e | Su.‘rnon;s, leaping and springing with agility

L to seize their prey. o
1L Vicaxres,wanderingabroad, . X
and incessantly looking out | Laremicaanz, walking and running sideways or

for proy. No fixed residence - backwards ; qoasiomlly throwing out threads
L exceopt at the period of ovi- to entrap their prey.
position.,

> ( Nitoeex, going abroad, but making a web for
L Eu_mm,pmwlmg Abogt their neu{‘s, ngbmco i:uo threadug(o entrap
the ncighbourhood of their their prey.
\ nests, or near thn threads Firrenx, going abroad, bat spreading long
-_,,"'"ch they ' throw “out' to threads of silk about the places where they
| | “eatch their prey. prowl, in order &5 entrap their prey.
- N ( Tarirevs, spinning great webs of a close texture,
and dwelling therein to catch their prey.
Onmrere, spreading abroad wobs of a regular
IV, Szogxtrs, spinning large and open texture, either circular or spiral, and
wehs to entrap their prey, | remaining in the middle or on onc side to
lying in wait in the middle catch their proy.
or at the side. ' Remirens, spinning webs of an open meshwork,
N ' L and of an irregular form, and remaining in the
middle or on one ide to seize their prey.
] V. NaranTes, swimming in 3 ¢
water, and there spreading { AquiTerz, spreading filaments in the watdr to
their filaments to entrap entrap their prey.
their prey. o
a

. 754. The first fam'ily, that of the VENaNTES, or Hunting-
Spiders, may be naturally divjded, into two groups; the first
: being more sedentary, and the second more” active, At the
t. '\ head of the first group stands the tribe of LatesRICOLE, Whigh
\ “onsists of the genus Mygals (Fig. 435) and its allies ; these are
. the largest of the whole family, some of them occupying, in
: state of repose, a circular space of si or seven inches in diameter.
They form their nests in the slits of trees, beneath the bark, in
the cavities of stones and rocks, or on *the surface of the leaves
t of various trees. Some of them bu:row deeply into the ground,
p choosing dry shelving situations exposed to the sun, and con--
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structing subterranean cylindrical galleries, often two feet deep,
and so tortuous that it is gifficult to follow them. These they
line with a silken tube, forming at its entrance a moveable lid,
composed of silk and earth, attached to the silken lining by a
sort of hinge ; and this*is adapted, by its size, situation, and
weight, to close the opening so precisely, as scnrcely to allow its [
entrance to be distinguished from’the nejghbouging soil -—-shuttmg
of itself when thc Spider enters its retreat br passes out of it.
When an attempf is made to open it from without, the Mygnle
holds it down firmly with its hooked feet. The Mygale spins
a sort of cocoon around its eggs, enclosing a hundred or more ;
they are hatched within it, and the young undergo their first
changes before qpitting it. The various species of this group
are inhabitants of tropical and the warmer temperate climates ;
it is only in the former, that we find those of largest size.—The
Tusicor® and CeLLULICOL® are not sufficiently distinct fro)n-vf
the preceding, to require particular notice. They are mostly of
smaller size, and iphabit temperate climates, where they may be
considered as representmg the Mining Spiders.
755. 'The tribes of Cursons, or Runners, and*SALTATORES,
or Leapers, forming the seconid division of the Hunting-Spiders,
are distinguished by the activity with which they pursue their
prey. The former, which are sometimes called Wolf-Spiders,
have the legs adapted for running, and live mostly upon the
ground. Those of the gents Lycosus dwell in holes which they
have formed, lining their inside with silk, and increasing their
size as they grow. Some of them take up their abode in holes of  «
walls, where they make silken tubes ; the outside of which they
cover with earth §r sand, and in which they moult or hybernate, .
haying first closed the enirance. The females also lay their )‘
eggs in these tubes; inclosing them in a silken cocoon, or ega.
case, Which. they carry about with them when they go out to
hunt. The young ones fasten themselves, as soon as they are
hatched, upon the -body of their parent; and there remain
attached, until they are’sufficiently strong to seek their own
food. These Spiders are very voracious, and defend their habita-
. tions and young with great :courage. A species of this genus,
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the Zarentula,—so named drom the city of Tarentum, in Italy,

in the neighbourhood of which it is c(gnmon,—is very celebrated

on account of its reputed venomous powers. Like all the

Spidess, it has a poison-gland in its mandibles; but the idea that

its wounds are followed by death, oreby a complaint termed

e Tarantism, which can only be cured by the aid of music and

dincing, has originated in the imagination only.—Some species

of the genus Doloiedes live upon the tops of trees, upon the

leaves of which they make a funnel-shaped silken nest ; whilst

others inhabit plants in the neighbourhood of wates, on which

they find their prey,—running upon its surface with surprising

quickness, and even entering it without being wetted.—The

Spiders of the tribe of SaLTaToRES, or Leapgrs, have, as might

be anticipntea from thgir name, the legs fitted rather for leaping

than for running. One of these is very common in summer upon

\\'ﬁ’nlls and windows exposed to the sun g and its habits may be

' swatched with much interest. It moves in short leaps, and stops

suddenly at intervals, raising itself upon its Jegs, as if to survey

the ncighbourhood. When it discovers a hy, or especially a

gnat, it appreaches it cautiously until within leaping distance ;

when it darts upon it,—not fearing to take even a perpendicular

leap, because it always at the same time suspends itself by a

thread, which it winds off as it advances. This thread also

serves to suspend it in the air, and enables it to mount up again

to the spot from which it leaped, or %o sustain it whilst the wind

carries it from place_to place. Many species of this group

- construct, amongst leaves, under stones, &e., silken nests, in the

form of oval sacs, open at each epd; into which they retire in

A order to take rest, to moult, and to take ®fuge against the

7\ inclemency of the weather. oIf menaced with danger, they

quit these retreats, and run off very rapidly. Some species

construct, with the same material, a kind of tent, which serves

as the birthplace of their, posterity, and in which the young
reside for some time with their parent.” -

756. The family VAGANTES, or Wandering Spiders, consists

2] of the single tribe LATERIGRADA ; the name of which (meaning

Side-Walkers) expresses the curioﬂ.s power which they possess,
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of moving sideways. They conductus towards the web-spin- 1 "

ning Spiders, in using their silken threads, not only for the “}'-
, construction of habitations for themselves or of envelopes for T

their eggs, but also for the purpose of entrapping prey.« The
threads, however, are no# arranged with any regularity, but are ) ' |

laid singly. These Spiders generally remain at rest, with the y L
legs spread out, upon the leaves or stems of plants; running; g u
however, with great rapidity, in pursuit of t)fleir préjr, when it ‘
comes within their reach. Others, however, live in rocky &

places ; and have the feet so formed, ¢hat they can adhere even |
to very smooth surfaces, in any position of their own bodies,
They usually construct very elaborate cocoons for the protection Y
of their eggs. Thpse which live among plants affix the cocoons ¥i
to the leaves, and draw together their gdges so as to conceal
them. Those, on the other hand, which live upon rocks, usually
conceal the cocoon within their own dwelling-place ; which ig . o4
an oval conical tent, something like a Limpet in form, attached | AR
at its base to the rock, but having an aperture at each end, V:'
furnished with a kind of valve through which the animals go in 4
and out. The outer covering of this tent is composed of a sort
of yellowish taffety, thin (like the skin of an onion), but resist- ‘
ing ; whilst the inner, covering is.soft and pliant, (\
757. The Spiders of the f")nmily ErraNtES, or Prowlers, are “
divided into two groups, chiefly according to the situation in
which they throw out the siken lines for the entanglement of |
their prey. The first tribe, that of Nirioera, contains species
that only prolong these threads from their nests, which are
formed under stones in holes of walls, the hollows of leaves, and
similar situations. ' These species much resemble those of the
last tribe in their habits; but differ in many points of structure,
—1In the second tribe, the Fiurrerz, the threads are spread
about the places, in which these Spiders prowl in pursuit of their
prey. Among these, the Clatho, which inhabits Egypt and the
South of Europe, is remarkable for the curious habitation which
it constructs for its youag. This is a kind of limpet’-shaped
cocoon, about an inch in diameter, .Of which the cireumference
has seven or eight festoons ; the points.of these festoons being

)
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alone fixed to the stone by means of threads, whilst the edges
are left fres. This singular tent is jat first composed of only
two folds, between which the Spider takes its station. But
subsequently it adds additional folds; and when the period of

texture, expressly for the reception of the sacs of eggs, and of

reproduction arrives, it weaves anothes apartment, of a softer

¥

tiié young when hatched. TFhe inside of its habitation is
‘singularly tlean. The bags in which the eggs are placed, are
about one-third of an inch in diameter ; and there are from four
to six of them in each hahitation. The eggs are not, deposited
until the end of December or January ; and they are enveloped
in fine down, to guard them from the cold. The parent creeps
in and out béneath the edges of the festoons { and supplies her
young with food, for sgme time after they are hatched. When
they are able td dispense with maternal cares, they quit their

~c9mmon habitation, and form separate a.bodes; and the parent
dies within her tent.*

758. The last family, SEDENTES, or Sedentayy Spiders, contains
all those species with which we are most familiar, from the annoy-
ance they cause us by the construction of their webs in our
houses and gardens,.— Of the first tribe, TariTEL®,—Which con-
struct a sort of tapestried web of close texture, within which they
dwell and wait for their prey,—the common House-spider is a
characteristic example (Fig 442).=The Spiders of the sesond
tribe, OrpiTELE, have the abdomen larger, softer, and more
coloured thanl the preceding ; they makestheir webs with regular
meshes ; arranged in concentric cjreles crossed by straight radii ;
and they usually remain stationary in the centrs, in a reversed
position (Fig. 443). Many “species, however, construct for

\ themselves a cavity or cell, Which is sometimes horizontal and
Sometimes perpendicular, near the edges of the net. Of this
group, the genus Epeira is the principal ; of which several
species abound in our gardens, especially during the autumn. The
eggs are deposited by the parent at thé commencement of  cold
weather; in angles of the ceilings of rooms, passages, &c., near
gardens ; they are enveloped in a loose white web; and are
hatched in the spring of the folloWing year. Some species of
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Epeira inhabit the neighbourhood of running streams, and feed
upon aquatic insects. Another is remarkable as being nocturnal

I

™

Fro. 442 ~TEAENARIA DOMESTICA, on Hotsx-Srron,
in its habits. The natives of New Holland and the South Seca
Islards, when in want of othcr food, are said to devour a species
of Epeira, — The

Tie. 443, —Erema biavesa,

leaving .in'@'ulnr meshes. When their prey is entangled in

Rerirkre bear a
close resemblance to
the preceding, both
in theaspectof their
bodies, and in the

construction oftheip .

webs ; but these aye
not formed on a
regular plan, the
threads crossing in
all directions and
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their web, they whirl threads around it, so as to secure it
effectually. They take great pains in the
preservation of their eggs, and do not leave
them _until they are hatched. In ome
common species which frequents gur
»ﬁweuings,‘ the female gums her eggs into
rounded body, unprotected by a cocoon ;

and this she bears abolit in her jaws.
Other species live "out of doors, and con-
struct their webs among trees. To this
group belongs the Malmignatte, an inhnbif-
ant of Tuscany and Corsica; which is
reputed to be very venomous. o
759. The"last family of Araneidm, the NATANTES, or Water-
Spiders, closely pesembles the preceding in structure ; and should

Y ~“¢arcely, perhaps, be separated from it.. They live entirely
T . UPOD or beneath the
e g ' water ; and are ena-

bled, by the hairi-
ness of their bodies,
especially on their
{under surface, to en-
tangle and™ carry
down with thep a
; . supply of air for
their respiration.  One very interesting, species, the Argyroneta

. aquatica, or Diving Sphder, not 0915'.0"’1.)10)'8 its silken threads
to entangle its prey, but fo.rms \wt.h 1t an oval bag, of such
close texture that it is impervioss 5 air or water; thisis attached

A by threads to aquatic plants, at a considerable depth below the
" surface ; and its under side is open, like that of o Diving Bell ;-
80 that the Spider can freely pass ip and out. Here it retreats

to devour its prey ; and here, t00, it constructs its egg-case, and
even passes the winter. The l.node in which jt fills this with air,
when about to take up its residence in jt, ig very curions. The
hairs upon its body entangle so large g quantity of air, as to
render it quite buoyant; in order to descend to its¥beli, there-
fore, it js obliged to creep along thestems of aquatic plants; and

T16. 444, —MALMIGNATTE.

445 —Divine SPDER.
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when it has arrived there, it gets beneath its lower edge, and
allows the bubbles of air ywhich it had entangled to ascend into
it. Then returning to the surface of the water, it brings down

a fresh supply of air; and in this manner it gradually fills the
bell, which then presente a beautiful silvery or glistening appear-
ance, when seen beneath the surface of the water. This process
is strikingly analogous to thaf, which was first employed tg~
renew the air in Diving Bells ; barrels of air being sent down by \
means of weights] and their air being allowed to pass into the
bell, by means of a flexible pipe, when they had been sunk to a
lower level.

760. Section II. Peprearer. This section is distinguished
by the large size of the palpi, which resemble e:;tendcd arms,
and which are furnished at their extremitigs, either with moveable
hooked claws, or with a pair of pincers, composed of two fingers,
one fixed and the other moveable, like those of Crabs and
Lobsters. The abdomen is composed of vefy distinct segments ;
and is destitute of spinmerets at the tip. The entire body is
encased in a hard ‘skin, The cephalothorax is composed of a
single piece, and is furnished with six or eight ocelli or eyelets.
The number of pulmonary saus is four in one of the two families
of which the section.is composed, and eight in the other. In the
first of these families, THELYPHONIDA, the general form is that
of the Spiders; so that the species included in it are commonly
rankud as such. They are, however, at
ouce distinguished by the large size of the
palpi, and by the absence of gpinnerets.
They differ from the Scorpions, on the
other hand, in the form of the abdomen;
and in the.absence of a sting at its extre. ,
mity. The tarsi of the two fore-legs differ
from the others in a remarkable degree;
S B Paar s R being - composed of numerous joints, so

vomous, reduced. slender and profonged as to resemble

theeads, and being destitute of the usual

hook at its extremity. These Arachnida inhabit only the

hottest parts of Asia and America; very little is known of
their habits. _
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e 761. With the characters of the second family, ScorproNDE,

. or the Scorpion tribe, we are much mgre f:u?ilin.r. It is espe-
cially distinguished from the preceding by its eight .breathmg-

: pores ; but also by its long-jointed abdomen (the .hmdcr part
forming what is commonly *called the 4ail), terminated by a
yenomous claw or sting. The abdomen is composed of twelve
gments ; six of which are broa® forming the posterior part of
he body, wifilst the other six form the tail. Between the thorax
) 4 “and abdomen
there js no dis-
tinct division.
In these par-
&ticulars, — the
evident  divi-
sion of the body
into segments,
the want of

« Separation be-
F10. 447.—~SCORPION. tween the tho-

. rax and abdo-
men, the multiplication of the respimtory.sncs,—ns well as in

others, the Scorpionida show an evident approach towards the
Myriapoda. The Arachnida ofthis tribe inhabit the warm
countries of both hemispheres, living on the ground, hid'ng
themselves under stones or other bodses (generally in dark and
cool places), mfd sometimes taking up gheie abode in the interjor

« of houses. They run quickly, and ,curve the tail over the back.
They can turn it in all directions, and employ it as 5 weapon of
“Ofence or of defence. Their usualfood consists of Wood-lice and
Arigns Ground-Insects, such asCgrabi, Weevils, ¢ cthoptera, &e. 0
these they scize with their pincer-like palpi, and then
with their stings, so as to render them powerless before

prick them

; proceeding
to devour them. They are also ,!)artlculm.-ly fond of the eggs of
Spiders and Insects. It is only inthe larger species of Scorpion,

which are five or six inches long, _aud mhabitants of tropical

countries, that the poison is sufficiently powerful to do any

serious mischief to Man ;eand althodgh the effects of the sting
L]

« IL Q
vou 'o
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of these are severe, they are seldom, if ever, fatal, except in
persons previously unhealthy. It is not generally known, that a
small species of Scorpion exists in our own country, as well as on
the Continent of Europe; and this has afforded to Kuropean
Naturalists an opportuaity of watehing its habits. The female
resembles that of the Spiders in her attention to her young; these
she carries on her back for seweral dn.ys, at first not quitting-i
abode ; and she afterwards takes care of them for the space of
month, by which time they are enabled to 8hift for themselves.

Orper IL—TRACHEARIA.

762. Tae chhnida of this order present a’much stronger
resemblance to the class of Insects, than do any of the preceding;
for they are characterised not merely by the nature of their respj !
ratory organs—which consist of ramified traches, instead of pulmoT
narysacs—but algo by the imperfect development of thecirculating
apparatus, as well as by a certain degree of metamorphosis,
which has been observed in several of them.. They may be
divided into three familiespaccording to the form of the thorax
and abdomen,—thgse charactgrs being preferred, on account of
their l;eing more easily reczgnised, in the minute animals of
which the group consists, than those founded on the structure of
the mouth and the modedin which the food is obtained. ~These
families are ;—1I. Tho Psgopo-ScorrIoNIDE, OF False-Scorpions,
are so named from the strong resemblinee which some of the.m \
bear to the preceding group ; these have the abdomen very dis-
tinct from the thorax, and marked with rings ; and are farnished
with large palpi, which are either formed like feet (Fig. 448), o
farnighed, with pincers (Fig. 449) :—II. The PHALANGIDE, op
Harvest-men, which may be regarded as representing the Spiders
in the Traclieary Ordcrb; they have t}xe thorax and abdomen united
into one mass, bus the latter does not exhibit any division into
rings; the palpi are thread-like ;—and IIL. The Acarm, or
Mites, which have the abdomen united to the tflorax, but alto-
gether unmarked by rings’(Fig. 452),
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763.  The general form and aspect of the Psevno-ScorrroN:-
p.x will be best understood from the acgompanying figures, which
represent two of
the principal spe*
cies. The Ga-
leodes is found in
the warmer tem-
perate and the
tropical regions,

F10. 148—GALEDDESINTREPIDA. principally of the
Old World. They
run with great quickness, erect their heads when surprised, show
signs of resis!nncc, and are l’cplltcd to be ¥anamous, The
Clelifer strongly resembles a small Scorpion deprived of its tail;
and one species, Which inhabits herbaria, old books, &c.,—feed-
“Ifig upon the minute insects which fre- _
quent such situations, is commonly known
under the name of Book-Scorpion. Tt
runs quickly, and often sideways, like the
Crabs or the Laterigrade Spiders. The
eggs are united into a mass, which i said_
to be carried about under the abdomen.
764. Here has been placed, by many '
Naturalists, a very curious group, the o ‘;29:5:3‘ g
Pycxoconin.e; which departs very widely
from the other Arachnida, both in the stfucture of the body, as
well as in the residence, whiche is exclusively marine, ’ 1t

appears to be destitute of any spesial Respiratory apparatus;
and cannot, therefore, be referred ith certa.ili)ty either to thi;
_class or to the Crustacea, by characters derived from the mode
in which this function is performed. On the whole, However,
its analogies seem to be rather with the latter class - v,rith which,
therefore, it will be described (5 815). Tt may o rogardod
as connecting the Arachnida and @rustaceq.

765. The PHALANGIDE, or Hal'\'est'imen, liave tavo dliinn:
like palpi, terminated by a small hook ; the legs are long and
slender, and when detached from the body, they show signs of

Q2
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irﬁhi)ility for a few moments. The majority of them live upon
the ground, upon plants, or at the roots of trees, and are very

F1g. 451, —GONYLEFTES ACANTHURUS,

Y16, 450 —Puraraxacivy Conxvrus.

active in their movements ; others hide themselves between stones,
or in moss, and are less agile. ] )
766. The Acarm.e, or Mites, have the mouth formed rather -/
for suction than for mastication ; its various pieces not being sepa-
rate, as in the other Arachnida, but more or less enveloped in a
sort of sheath formed by a prolongation of the lower lip; the
maxillary palpi, however, are generally free, and their extre-
mities are commonly armeds by a small pair of pincers. Some
of these‘ animals have four or two eyes; others have only a
single one ; and there are_several which do not possess any.
Thsy are nearly all of vcry'?’small size, and multiply with great
rapidity. Many of them.come forth from the egg with only
six legs, and may be considered to bear, in this State, & strong
resemblance to parasitic insects ; they do not acquire their addi-.
tional pair until after the first moult, which thus becomes a sort
of metamorphosis. The Acaridwe are very widely,—in fact
vpiversally.—distributed. Some of them are of Waﬂdeﬂngw( '
habits ; and amongst these, some are found under stones, leavu‘ :
the bark of trees, in the ground, the water, or npon various
articles of food, such as meat and old dry cheese, and upon putrid
animal matters. Others subsist as parasites upon the skin, and
in the flesh of different animals ; often greatly weakening them
by their excessive multiplication, and producing most violent
itching.  Other kinds of Mites are parasitic upon Insects; and
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many Beetles which feed upon decaying substances, are entirely
covered by them. The Acari, or True Mites,
have the legs adapted for walking; and
some of them are of active habits. The com-
mon Cleese-Mite is familiar to every one;

] -, R and there are many other species which

JuksTicus, or Catw- nearly resembie it in structure and habits,
Mire, magnified, but Which feed upon different substances. To
this group belongs a small species, which appears to be the
occasion of one of the most disgusting diseases of the skin,—the
itch. It is scarcely visible to the naked eye; but when exa-
mined under the microscope, it is seen to have an oval body ; a
mouth of conical form, armed with
several bristles; and eight feet, of
Which the four anterior are terminated
CY small suckers, that enable it to
adhere firmly to_any solid bodies,
whilst the four posterior are termi-
nated only by bristles. Some of this
Acari have the power of spinning
webs, and are commonly ranked witle
the Spiders; one of these is well-
known as the Red Spider in hot-
houses, where it greatly injures the
plants by covering the leaves with *
its webs.—The Ricinie, commonly .
known as Ticks, are usually desti- ~ Fio. 453 —Sancorres scaner, or
tute of eyes, but have' the mgut.h ACARUS OF THE Tveu,
Provided with lancets, that enable them to penetrate more readily
Y skins of animals whose bloodethey suck. They are usually
of a flattened, round, or oval form; but they often acquire &
very large size by suction, and become distended like a blown
bladder. Theyare found in thigk woods, abounding in' brushwood,
briars, &o., and attaching themselves to plants with the two
fore legs. They fasten upon dogs, cotvs, horses, and other
quadrupeds, and even upon the tortoise; and they bury their
suckers (which are often furnished with minute recurved hooks,
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as in the Jzodes, Fig. 454,) so firmly in their skin, that they
can hardly be detached by force,—the portion of skin to which

F;f' 454, — Ixopes F10. 435.—a, HyprACHNA GLOWULUS |
LUMBEUS, AND 1715 v, magnified ; ¢, young larva ; d, pu
BeAK, magnificd. gn iy F'e » Pups.

they are attaci@l coming away with them. ItJs probably the
young of a species of this group, whiclr is commonly known as
the Harvest-Bug ; this is very common in the autumn, upon
grass or other herbage; and insinuates itself into the skiy
at the roots of the hair, producing a very painful irritation. In
this state it possésses only six legs.—Lastly, there is a tribe of
Acznridm, the Hydrachne, in which the legs are covered with
hairs, in such a manner as to adapt them for swimming; these
a""‘_“u» during a part of “their lives at least, parasitic upon
various, Water-Indects, such as the Dytiscus, the Nepa, &c.
TT;cse Water-Mites undezgo a more complete metamorphosis
than any of the preceding ; for the larye have a very large
head, and six legs; whilit the pupws have but g single pair of
!egs, with which they sattach themselyes to the bodies of

’“"i{c‘s’ and present the appéarance of an oval bag with a narrow -
neck.

.
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. 7 CHAPTER X,

L
° C[.SS OF CRUSTACEA.

.

767. CrusrackA are Articulated animals, respiring by branchio:
or external gills, or by the genmeral surface, and possessing
a circulating apparatus, and separate sexes. Crabs and Lob-
sters are the types of this group; but a great number of animals
of a much lcss_ complicated structure, and of a mrent external
form, are also classed_with these; for as we descend the
natural series forined by these animals, we see the same general

"Plan of structure gradually modified and simplified. The
lowest Crustacea are &ven so imperfect, that they can only exist,
attached like parasites, on other animals: whgnee most Natura-
lists have placed them with the Intestinal Worms,

768. The stegumentary skeleton of Crustacea generally pos-
sesses a very considerable degree ©f firmness. It has nearly

. L)
always a stony hardness ; and indeed contains a very consider-
able proportion of carbonate of limg, We may look upon this
solid envelope as & kind of epidermis; for beneath it we find a
membrane like the true skin of higher animals ; and at certain
times it detaches itselfl and falls off, in the sgme manner as the
epidermis of Reptiles separates itsell from their bodies (§ 471),
and as we have also scen the envelgping membrane of the larve

« of Insects renew itself several tifnes. We can @asily understand

the necessity of this change, in enimals whose whole bodies are
inclosed in a solid case; which, not being able to grow like the
interior parts, would oppose an invincible obstacle to their
development, if it could nof be threwn off, as soon as it has
become too small to lodge them commodiously. Thus the
Crustacea change their skin during the whole time of their
growth ; and it would seem that the greater part of these
animals grow during their whole life. The manner in which
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they free themselves from their old shell is exceedingly singular.
In general they manage tg get out of it without occasioning the
least change in its form; and when they have quitted it, the
whole surface of their body is already clothed in a new casing,—
which, however, is stilb soft, and does not acquire its requisite
solidity for some days.

769. Thebody of, Crustaces is composed of a series of Finga)
more or Ms distinct. * Sometimes
most of these segments are simply
articulated one with the other, so
as to admit of a considerable de-
gree of motion, as in the Sand-
hopper ; sometimes they are
nearly all soldered” together, and
are only disting@ished by furrows
situated at their line of junctuge . .
lastly, in other cases, their unicn
is still more close, and it is only by analogy that we areled to con-
sider the trunk, resulting from their juncture,as made up of several
rings, rather than of one only. Hence result,as we can easily under-
stand, very great differences in the form of these animals; and if we
compare with each other a Woodlouse (Fig. 457), » Sandhopper
(Fig. 456), and a Crab (Fig, 458), we might be at first led to be-

' lieve them formed according to types en-
tirely different ; but a deeper study of
their structure shows, tlfat the compo.
sition of their tegumentary skelefon is
essentially the same, and that the dif-
ferencés lie almost entirely in this, -~
that most of the rings being quite dj (
tinct and moveable in the Woodlg s") )
are grown together in the Crab, ang
that certain analogous parts do ot
- present the same proportions in both
amimals. Thus in the Woodlonse and
Sandhopper we find a distinct head (¢) followed by a thorax
composed of seven rings similar to eash other (¢' '), and each

F1o. 456 ~Saxonorges.

Fio, 457, —0x1scrs, on
WoonrLovse,
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ring provided with a pair of legs (p, pp,) : and at the posterior
part of the body we see an abdomcn,cnlso composed of seven seg-
' ments(as), whose size
diminishes  rapidly,
but whose form is
nearly the same as in
. the thorax. In the
Crab (Fig. 458), on
the contrary, the head
is not separated from
the thorax; and it
forms, with the whole
middle part of the
bOdg;? but a single
mass, covered by a
large solid buckler
male, a ; and of the female, b. ca“ed thc carapa“'
The abdomen, at first,
escapes observation ; for it is bent down under the thorax, and
is of small size. Yet it is casy to show, that in the Crab, as in
the Woodlouse, there are seven very recognisable thoracic rings,
and that the carapace is not a new paft introduced instead of
the former, but merely the dorsal portion of one of th rings of
the head, so extremely developed "that it has encroached aipon
all the neighbouring rings. n
770. In‘other animals of the same slass, the general form of
the body differs still more widely from those of which we have
just spoken. Thus the Limnadia are inclosed between iwo oval
shields, joined like the valves'of an Oyster, and it is only after

M\ haying raised this moveable cpirass, that we first perceive the

annular structure of the body (Fig. 490) ; the Cypris (Fig. 495),
which abounds in stagnant waters, presents a similar arrange-
ment: but the rings of which, its body is composed, are
still more difficult to recognise. Lastly, we may advert to the
Lernew, which at their adult age presant the strangest forms;
but which, in the earlier part of their existence, possess a regular
annular structure (Fige 501, 5027, This comparative study of
a
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the tegumentary skeleton is of great interest as a department of
Philosophic Anatomy ; one of whose most important branches
has reference to those molifications, to which Nature subjects
the same organic elements, in order to adapt them to various
purposes, and to create &ifferent animals from analogous mate-
rials ; but the limits we have assigned ourselves, do not permit Vi
us to dwell longer on this subject. "‘*< 7 '
771. The lateral appendages of the difffrent rings cbnstituting
the body, are in general very numerous, and present consider-
able differences in their conformation and uses ;—both when we
consider those in the different parts of the same individual, and
when we compare them in distinct species. Those of the first
pair are generally subservient to the animal functions, and sup-
port the eyes or c'znstit.ute the antenne ; the next ‘surround the
month, and serve for the prehension or divisién of the food;
thos.e of the middle part of the body constitute the legs for locos _"
motion; and those whigh are placed behind have various
uses, but are generally subservient to respiration or reproduc-

. pm o ¥ v B 22
Fio. 4% —PRAWN 1—ay, antenne of the first pair; af, antenna of the second pajr;
fulaminar appendage covering its base; 7, rostrum, or frontal prolongation of the
CATAPACE ; ¥, oyes; pm, external foot-jaw ; ¢, first thorncie member 3y, second
thoracic member ; fp, false legs, or swimming members, of the abdomen ; #, tail-fin,
.

tion ; lastly, this long Series ordinarily terminates by one or
geveral pairs of memberss which serve as fins,
772. The head, or rather the cephalic portion of the body,

carries the eyes, the antennz) and the appendages of the mouth.
¢
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It is sometimes divided into several distinct rings, as in the
Scille ; but in general there is no separation, and it is formed
of a single piece, which seems to represent seven segments, joined
together. Sometimes it is moveable, and distinct from the
( thorax (Fig. 458) ; sometimes, on thescontrary, it is joined to
\_ this second part of the body, which in its turn is composed of
)’&fsiinct rings, articulating witheeach other in some species, but
in others united into a'single mass.

773.  Of the antenna, there are nearly always two pair;
and they are generally thread-like, and very much elongated
(Fig. 459, as and ai). The legs originate by pairs from the
different thoracic rings ; and they often amount to seven pairs,
as for example in the Woodlouse (Fig. 457), and Sand-hopper
(Fig. 466) ; butin other instances, as we see immbs (Fig. 458)
and Cray-fish (Fig. 471), their number is reduced to five pairs;

‘T those appendages, which in the former constituted the four
anterior legs, being subjected in the latter to other uses, and
transformed into organs of mastication (§ 775). There are also
very great differences in their structure: in some Crustacea

they are leaf-like, membranous, and fitted for swimming o'lil_y

(Fig. 490); in others they look like little columns Jointed

together, and allapted for walking ouly ;

in others, while yet remaining appro-
priate to this last kind of locometion,
they are destined to be used also as so
many little spades for digging in the
carth, apd then they are enlarged and
laminated at the end (Fig. 460);
lastly; in others, they end in pincers,
and  thus  become instruments _of
prehension, at the same time that
they fulfil their ordinary functions in

Ig‘c?motioq (Figs. 471 and 505). In

swimming Crustacea, such as Cray-

fish, Lobsters, Prawns, &e. (Fig. 459).

R TS the abdomen generally attains a con-

s siderable “development, and ends in a
large fin, in such a manner as to Lecome the principal agent in
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locomotion ; but in those which are destined to walk rather than
to swim, this part is generally very small and bent under the
thorax., 1In the Crabs, for instance, this portion of the body is
treduced to almost nothing, and forms a sort of moveable append-
age, which is seen on tha inferior surface of the body beneath |
the legs (Fig. 458). J
774. The Nervous System of Crustacea consists of a doub'l;\ !
series of ganglia, situated on the ventral surface of the body,
near the central line. In general their number corfesponds
to that of the distinct segments composing the body ; and the
first pair is always
placed on the head, in
front of the wsgp;l;agus, NS
where it forms a sort of 2 £ 4
brain. The arrange-  y-----— LS e /
ment of the thoracic e = :
and abdominal ganglin: e
however, varies con-
siderably ; - ‘sometimes
they are placed at equal <
intervals, and form,
with their cords |, of”
communi:mtion, a chain
extepding from one end
of the body to the ;
other ; sometimes theys pig. 461 Nenvors Sysrear or Cran (Maia) i ca,
npproxu:h one another upper part of the shell laid open; a, antenna;

: 1o
¥, 658 e, stomach ; ¢, cephalic ganglion ; no, opt
more or less closcly 3 merves;co, wphlgul.l collar; ns, stomato-gastric

= neevdi ) £, thoracie ganglionic mass; np, nerves of
and s?mehmes .’tlwy thelogs i na, alxlominal nerve.
are united, forming a o

L J
single mass, situated about the middle of the thorax (Fig. 461, ¢),
It may be remarked that this concentration of the nervous
system becomes more and more complete, as the animal acquires
a higher organisation. The Crustacea have in general but very
limited faculties ; and nore among them present much to interest,
as to their habits, The eyes are formed nearly in the same manner
as in Insects ; sometimes thdy are simple, but in general they
are compound ; and in all”the most perfect Crustacea, these

e na
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organs are situated on moveable footstalks (Fig. 462); an

. '

F1o. 402.~PoDOPHTHALMA.
o e e -
arrangement which we do not see in any other division of
{ 5 gArticulated animals.—Jy many

.Y\ AT \d Crustacea, there is an apparatus
-7
, y @\

/l i e for hearing, sitnated at the base
8 g’ @ of the external antennz, and
R e W » composed of a small membrane,

s under which we find a sort of
r vestibule filled with liquid, and

inclosing tha termination of a
F16, 46%—~Antorior part of tho inferior A . N
surface of the body of a Crab (Maia) : pm‘} u:ula.r nerve. This consti-

af, internal antenn=; @, external futes the sim ‘
b St ca iz i o simplest form of* an

ing; w, feet-Jaws; b, mouth; p, baso A‘lditory apparatus, ( ANU{.

of the anterior Simbs; r, entranceto p “8 =
tho respiratary cavity ; 4, sternum, HYSIOL. *} 512). We know

| ‘ nothing positive concern; the
senses of Smell and Taste in these gnimals, i

NN
I

w3

775. Most Crustacea subsist on animal substances - :
)I?Pcsent great differences in theiryegimen, some bcincgs ’o lzl;tnt:z:;"
Ished upon’Tiquid matters, whilst others feed upon solid aliment :
and we observe corresponding differences g
their mouths. In masticating Crustaces
this opening a short transverse lip, fouo;m:
dibles, by an inferior lip, by one or two pairs of jaws properly so
called, and genorally by one or three pairs of auxiliary jaws, or

l in the formation of
} feet-jaws, which serve principally for the prehension of food

there is in front of
dby a pair of man-
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(Fig. 472). In suctorial Crustacea, on the contrary, the mouth
is prolonged into a sort of beak; or trunk, as we have already
seen in Insects of the same habits. In the interior of this tube,
we find thin and pointed appendages, which perform tirs office

of little lancets; and ofi each side we commonly see oOrgans, )°

which are analogous to the auxiliary jaws of masticatin

Crustacea, but which are so Tormed as to serve to fix tha!

animal on its prey.

776. The digestive canal extends from the head to the pos-
terior extremity of the abdomen ; and is composed of a very
short cesophagus, a large stomach (e, Fig. 466) generally armed
interiorly with powerful tecth, of a small intestine, and of a
rectum. In csme Crustacea, the bile is secreted by biliary

Fi6, 404,—~ANATONY o7 A CmAn; the greater part of the carapace having been
removed; p, portion of its lining men brane ; ¢ hoart ; as, ophthalmic artery ; aa, abdo.-
minal artery ; b, branchip in tdeir natural position ; ¥, branchie turned back o show
their vessels ; A, lower portion ofe the shell ; 7, appendage of the foot-jaw ; ¢, stomnch ;
m, muscles of the stomach ; /o, tiver.

vessele, like those of Inseets; but in general there is a very
voluminous liver, divided jnto several lobes, and composed of a
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multitude of small tubes terminating in follicles, and grouped

round a ramified excretory canal, (Whose extremity empties

itself on each side into the intestine near its commencement
(fo, Fig. 464.)

f 777. We know as yet nothing of the manner in which the

)"hyle passes from the intestine into the circulating apparatus.

" FThe biood is colourless, or slighfly tinged with blue or lilac; and

coagulates easily. This liquid is put in motion by a heart,

situated on the median line of the back, and composed of but

F10, 405 —CincvvATING ApranaTus ov Lonster; a, heart; b and ¢,
eyes and antenna ; d, hopatic artery; ¢ and £ arteries to thorax an
venous sinus ; A, gills; i, branchial veins, .

arteries to the
d abdomen ; gg,

a single cavity of variable form (Fig. 465, a). Tts contraction
propels the blood into the arteries, which distribute it t¢ all
parts of the body. The veins aresvery incomplete, and are
formed chiefly by passages left between the different organs, and
+ lined by a thin layer of areolar tissue ; they end in large cavi-
ties near the base of the legsi(Fig 466, s,) from which the blood
. s conducted to the respiratory ‘organs, whenced it returns to the
hearg by very distinct canals termed branchio-cardiae vossels. -
778. Crustacea are almost all essentially aquatic ; their
Yespiration is nearly always cffected by gills; and when these
organs are absent, their place is supplied by the skin of certain
parts of the body, generally of the legs. «Tn other respects,
the arrangement of the respiratory apparatus varies consider-
ably. Thusin the Crabs, Cray-fish, and all other Crustacea
of analogons organisatien, the gills consist of a considerable
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“number of pyramids,—ecach composed either of a number of
minute cylinders placed like the hairs of a brush, or of little
Jamellee piled one on
the other like the
leaves of a book.—
These organs are fixed,
by their extremities"
to the inferior border
of the arch of the
flanks (Fig. 466);
and are inclosed in
w * two large cavities,

F16. 466.—VERTICAL AECTION OF A CRUSTACEAN, SHOW- o .
ING THE COURSE OF4T=0 1LOGD ; ¢, heart; 7, venous SIhmtcd.at the side of

#inus; va, vessels conducting the venous blood to the 3
: gills; ve, vessols which collect the aérated blood from * the tl.lomx and shut in
the capillaries of the gills ; ¢b, branchicardiac vessely;  between the carapace

A ;o 3 5 /

.mm e s . and the arch just men- '
t"fned, an arrangement which is not found ifi the other divisionsof
this class. The respiratory cavity communicates with the exterior

b ve ¢ JSwb

o )

Fro. 407.—~Rrsriratory Apranarus or PrAwx ; a, rostrum o i
; a, r boak ; b, carapace ; ¢,
haso of antennme ; d, base of abdomen ; ¢, base of legs; £, gills; g, dotted line, marklng'
:: ‘:nm«l-:d b;wdg ‘:l the po:t_km c;l the c:npnfe that covers in the gllls, which has
Temo n preparation ; A, eanal for the exit of the f -
tory chamber ; i, its valve ; j, its extremity. 2 R

by two openings ; that which serves for the entrance of the
water is situated between’the base of the legs and the side of
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the carapace ; the other, destined for the exit of the water, is
placed at the sides of the mouth (Fig. 467). The renewal of
the water in contact with the gills, is effected by the movements
of a large valve, situated near this last opening, and formed by
lamellated appendages of the second paif of jaws (Fig. 467, i).
1 other Crustacea, the Scilla for instance, the gills are formed

" ¢ feathery tufts ; and instead of® being inclosed in the thorax,

topa

Fio. 468 —8crera ; v, eyes; @, antenne; p!, first pair of legn:
»?, second pair of legs; p%, three last pairs of thoradic legs ; pa,
abdominal pro-legs; b, gills ; g, fin-like mombers,

they float freely on the exterior, and are fixed to the abdominal
members. In others, as the Sandhoppers, the, gills are replaced
by membranous vesicles fixed at the base of the legs, beneath
the thorax. Tastly, in the Isopod Crustacea, the respiration
is effected by means of false abdominal legs, which present - a
leaf-like and mémbranous aspect, W 5
« 779. A small number of these animals are formed to exist
in air; but they constitute an txccpgion to what has been said,
relative to the difference in the structure of tl1e.'breat.hing appa-
*“}tus of terrestrial and aquatic animals : for, instead of being pro-.
vided with Inngs or trachem, they respire by gillslike the former ;
but these organs are placed in such a manner, as to be surrounded
by that degree of moisture, which is necessary for the exercise of.
their functions. The Land-Crats, which are met with in different
parts of the globe, but which chiefly abound in the ‘Antilles,
offer & remarkable example of this anomaly. = Instead of living
in the water like otdinary Crustacea, these animals are terrestrial;

YoL. 1, n
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and although provided with gills, some among them are speedily
suffocated by submersion in water. Indeed, their respiration
is 8o active, that the small quantity of oxygen dissolved in the
water cannot suffice for
their wants ; but in the P
air they find this gas =
in abundance ; and ' |
nrmngem(;nt similar to )
that which we have é
met with in certain i
Fish (§ 538), permits

them to remain ouf of : i
. e the water without their - |
gills becoming so dry, as to be unfit to_perform their functions. .
Sometimes there is, at the bottom of the redpiratory cavity, a
sort of basin, destined as a reservoir for the water necessary.
S“PP}Y the requisite moisture to the gills. " In other instances, \3:;7
find in the lower, arch of this cavity a spongy membrane, which
seems to serve the same purpose. Most of these Land-Crabs
con‘lmonly inhabit moist woods, and hide themselves in holes
which they dig in the soil ;ebut the localities which they prefer
vary according to . their specigs. Some dwell in low marshy
lands, near the sca ; others in wooded hills far from the shore ;
and these last at certain periods quit their habitual dwellings
for the sea. The Woadlice also are terrestrial Crustacea,
Wh‘”f" respiration is effected by means of leaf-liké plates, which
are situated under the abdemen, and ‘which, in other animals
f°'_'_n°d nearly on the same plan, fulfil the functions of gills.

o _80- _All Crlistacea are oviparous. The female is generally
distingnished from the male by the more enlarged form of gl
nbdome.n; and after having laid the eggs, she carries them f,‘;,-“w
some time, suspended under that part of her body, or even
inclosed in a sort of pouch, formed by the appendages to the
legs. Sometimessthe little ones swim about in this pouch, and
remain there until they have undergone their first moult.
The yonng do not in general undergo trne metamorphoses ;
but sometimes they acquire, with.advancing age, a ]m‘gcx:

Fig. 469.~Laxn Cran,




* gills can be discovered ; but as the embryo within the
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number of legs ; there are some which change their form com-
pletely during the first part of their life. This is the case, for
example, with the common Crab,
whose early condition is represented
in the accompanying figure. Tt is
remarkable, however, that in other
apimals of the same Order, such as the
Cray-fish, the change of form is so in-
considerable, as not to deserve the name
of metamorphosis. Hence we perceive that
the degree of this change cannot be em-
ployed as a character in the subdivision
of the Class, as we haveseen that it may
be in Insects. Of a large proportion of
Crustacea, however, the carly form is
unknown. The metamorphoses of some
Fio, 470—Eaney Forw or tar of the lower tribes are even more ex-
_ 2L traordinary than those of the higher
(Figs. 496 and 497, 501 and 502); being frequently such, as
appear to remove the adult altogether from the class, to which
the larva evidently belongs. - &

781. The early condition of .many of the higher Crustacea
bears a strong resemblance to the permanent forms of the lower.
This is in no point more remarkable, than in the character of the
respiratory apparatus. Thus in the earfiest period of the develop-
ment of the Astacus jfluviatilis, or River Tray-fish, no trace of
: x cgg
approaches maturity, temporary gills are developed in the form
Of leaf-like expansions, occupying the situation of the extremities
"of the maxillary appendages, which are the first developed of all

tl!c.nlel.nbcrs. These soon subdivide, and one part assumes a
cylfndncal form, and seems no longer to belong to the apparatus ;
whilst branchial filaments begin to appear on the other—which
are subsequently prolonged into complete gills. During this
mterval, the thoracic cxtz:emitics have riade their appearance ;
and they also become furnished with branchial appendages. At
a subsequent time, a NAYT6W groove or furrow is seen along the

r2
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under edges of the thorax ; the margins of which, after no long
period, are prolonged so s to meet each other and enclose the
gills,—openings being left for the entrance and exit of water,
which are at first large, but which subsequently become cofltracted
to the proper size.

782. The Class of Crustacea may be divided into three natural/
groups or Sub-Classes, characterised by differences in fhe co:i};rmil
ation of the mouth, as follows :— \

I. Maxiross, or Masticating Crustacea, whose mouth is
furnished with mandibles and maxiliz adapted for mastication.

II. Epexrara, Toothless or Suctorial Crustacea, whose mouth
is composed of a tubular beak armed with suckers.

III. Xyruesura (so named from the Sword-Jike appendage
with which they are furnished, Fig. 505), whose mouth has no
appendages peculiar to it, but is surrounded by legs, whose bases

perform the office of jaws. T

783. The group of MAXILLOSA comprel;ends the greatest part!
?f the class ; and includes all those, whose organisation is most
complicated and perfect. These Crustacea do not live on the
Jjuices of other animals, as do those constitutinl the suctorial
group ; but they are habitdally nourished on solid food. They
vary greatly in external form, in their number of legs, and in the
structure of their respiratery apparatus; and they may be

diVided by these characters into four Sections, containing nine
Orders,— g

»
®
-

A_.. The first Section, PopopaTaAataA, includes all those
having the eyes mounted upan foot-stalks, and moveable. They
are almost always furnished with distinet branchie ; their feet aye
partly formed for walking, amtl partly for prehension; and g
thorax is covered with a carapace, formed by the great (Ievelop-
ment of one of the rings. This Section includes the two first
Orders :— 3o o v

I. Drcaropa, possessing five pairs of thoracie extremities, and
having the gills enclosed in a special respiratory cavity, on each
side of the thorax, 3

II. Sromaropa, having the gill§ external, and a variable
number of extremities,

:

)

»
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B. The seccond Scction, EpR1oPETHALMA, consists of those
Crustacea, whose eyes aré sessile (that &, not mounted on a foot-
stalk), and whose branchiz are not distinct organs, but are
united with the extremities, which are epmmonly seven on each
\side, and ndnpted- for walking. This Section contains the three

¢ceeding Orders : — %

ITL. Aszaipopa, in which the thoracic members are subser-
vient to respiration ; and which have the abdomen well developed,
and furnished with six pairs of appendages.

IV. Layoprropa, in which there is the same provision for
respiration, but which have the abdomen undeveloped.

V. Isopopa, in which the abdomen is well developed, and
has members,” similar in form to the rest,®subservient to
respirabion. ¢ -

Y : : : .

,  C. The third Scction, BRANCHIOPODA, 18 characterised by the

absence of any special organs for respiration; their place being

supplied by the flattening of the anterior pair of legs into thin
plates, which are subservient to that function. This Section

contains two Orders :— A

VI. Payrroropa, in which the body«s either shell-less, or
enclosed in a simple carapace, and furnished with a large number

of appendages. o

VII. Crapocera, in which there is a carapace in the form of

a bivalve shell

Y

-

D. The jourth Section, ENTOMOSTRACA, is composed of Crus-
tacea in which there are no branchiz, nor any organs destined

\‘0 supply their place. The eyes are sessile, and are commonly

united into a single mass. This Section also contains two

Orders :—
VIII. Ostrarona, which has the body inclosed in a sort of
shield resembling a bivalve shell.  ©

IX, Coreropa, in which there is no such envelope.

It is in the Order I”;OPOJ-". that we find, in the equality of
the segments and of their appendages, as well as in the aerial
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respiration of many species, the nearest approach to the class
MyriaropA ; and in sosmie members *of the Entomostracous
section, we find a considerable approximation to the, higher

Rorirera. ® J

- .
Secrion A.—PODOPHTHALMA.
Orper I.—DECA PObA.

784, In this Order we find the highest general organisation,
the largest s%é%and the most varied habits, which we anywhere
meet with among Crustacea ; it is the one mest useful to Man; -
and also most_ interesting to the Naturalist. The ZLobsigr
Crabs, Cray-fish, Prawns, Strimps,—in fact, nearly all thef
species that are ever used as food,—belong to it. Their growth
is slow ; but they ordinarily live a long time. Their habits are
mostly aquatic ; but, in consequence of the mgnner in which
their gills are inclosed, nong of them are killed at once by being
withdrawn from the svater ; and some of them pass the greatest
part of their lived in air. They are naturally voracious and
cagnivorous : and the first ®ir of legs is transformed into a pair
of powerful claws, by whijch they seize their food and convey it
to the mouth,—the claw of one side usually having a sharp edge
for cutting, whilst that of the other provided with a blunt
rounded edge for bruising. * The form and size of the claws,
relatively to the rest of thé axtremities, varies greatly in the
different species; thus in the Cray-fish (Fig. 471), they only,
Scem like legs somewhat c.nlnrged ; whilst in the Crgpd
(Fig. 475), they commonly seem to be distinct organs. It is
in this group, that we find the mouth furnished with the most
complicated set of am»endages; afld we may trace in these o
gradual transition frorg the form of jaws to that of legs. This
is shown in the accompanying figures, which represent the
under surface of the Crayefish, and the series of feet-jaws sepa-
rafely displayed.—This Ogder is divided into three sub-orders,
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according to the development of the abdomen; these are:—

L. The Bracuvoura, or short-tailed Decapods, to which the

name of Crabs is commonly applied ;—II. The Macroura, or
long-tdiled, such as the Lobster, Cray:]gdl, &e. ;—and III. The

b

Fio. 471, ~Cerav-Fisn ; aand b, antennie Fro. 472~ MASTICATORY AvpARATUS, COM-
¢, eyes; d, organ of hearing; ¢, external — posed of six pairs of appendages ; a, man-
foot-§aws ; 7, first pair of thoracic mem--  dibles; ¥ and c,First and second pairs of
bers; g, fifth pair of thoracie membera;  maxille ; d, ¢, f, three pairs of feet-jaws,
' abdominal false-legs; 4 tafl-fin; ., gradunlly approaching the form of the or-
anus, : dinary limbs @

Axomoura, in which the condition of the abdomen is inter-
mediate, Each of these anb-ordeis is divided into families ;
but it will be sufficient here to notice their principal forms.

785, The BRACHYOURA may be considered as ranking at
the head of the whole Order, in regard to the concentration
and high development of their nervous, circulating, respiratory,
and secreting systems. They are formed for walking rather
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than for swimming ; and they are consequently usually found
upon the shore, or even quiw inland, rather than afloat. The

Fro. 473 —Ci‘ncwvs Maxas,(Common small edible Crab), upper side, and under lq: Y/
of the body with the limbs cut short ; a, lateral antenna b, intermediate anteana: e""-’
eyei d, outer foot jaw ; e, f, g, R, i, buse of the five pairs of legs; &, tail; {, sternum.

tail or post-abdomen is shorter than the thorax, and possesses
no appendages or swimmerets at its extremity ; it is folded in

e

FIG, 474.~MAws, .
a state of rest beneath the thorax, where it is lodged in a hollow 4
.

e 3 2 P T e o
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fitted to receive it; and in the female it is futnished. with i:our
pairs of double filaments, analogous tp the sub-abdominal swim-
ming appendages of the long-tailed Deca_POdsv and used for

. carryifig the eggs. The claws, or first pair of. legs, are .alone
h | furnished with pincers; the ordinary legs having only sum!’)Ie
N/ }gointed terminations.—In the Maia (Fig. 474) and other allied
' / genera, the body has very, much' the form of that of some Spiders,
~ and the legs are very long; whence these Crabs are commonly

P termed Sea-Spiders by the fishermen.—The Cancer pagurus, or
! common large edible Crab] belongs to a group d'_’“"“gf““ﬂ‘cd.by
the very great breadth of the carapace, wlu.ch, in th'ls species,
sometimes amounts to as much as twelve inches; if is much
arched at the sides, and each border has nime fostoons. This
Crab is ¢aptured, by sinking
pots, baskets, or nets, baited
with~decaying animal mat-
ter, to a considerable depth
along the rocky coast. Du-
ring the summer months it
is very abundant, especially
where the water is deep ;
but in winter it isvrarely to.
be found, and it is supposed
to burrow in the sand, or to
. Fio, 475g~CANCER PAGuRLs. retire to the dCCper parts of

the Geean.  The Carcinus

Menas, or small edible Crab, is very active in its habits, run-
ning with considerable speed ; it.is caught, however, in large
numbers, but is principally eaten by the lower classes, being

"\ less esteemed than the preceding as an article of food ; its
breadth seldom exceeds three inches. There are several other
species of this group, which are used as food in different parts
of; the world, where they take the place of the preceding.—'L'he
Podophthalima, which is exiremely remarkable for the length of
its | eye-bearing foot-stalks (Fig. 462)," belongs to a group of
Crabs distinguished by the flattened form of the last pair of

legs, which are used as' oars, and enable the animal to swim
with facility.
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786. Of the group of Brachyourous Decapods formed to live
at a distance from the sea, there are many species; some of
them inhabiting fresh
water, whilst others form
burrows in the ground,
even at a distance fron
owater.  Of the genus
Thelphusa, one fresh-
water species, a native
~ of the rivers of Southern
Europe, was well known
to the ancients, who
often répresented it upon
FiG. 470.—ThELRA. their medals; the Greek
. monks eat it uncooked,
and it is a common-article of food in _Italy during Lent,”
Another species, which inhabits India, has been thus noticed by
Bishop Heber in his Journal :—* All the grass through the Dece-
can generally swarms with a small Land-Crab, which burrows in
the ground and runs with considerable swiftness, even when en-
cumbered with a bundle of food as big as itself; this food is grass,
“lor the gieen stalks of rice; and it is amusing to see the Crabs,
sitting, as it were, uprightpout their hay with their sharp
pincers, and then waddling off with their sheaf to their holes,
as quickly as their side-long pace will carry them.”, They have
been found on the tablé-lands, at an elevation of nearly 4000 feet
from the sea; and there is réason to believe that they do not,
like the West Indian Land-Crakg, perform an annual migration
to the sea, for the purpose of depositing their eggs.—The

Gecarcinus, or Land-Crab of th® Antilles (Fig. 469), is remark.

able for its nocturnal and burrowing habits, and for the
migrations it executes; when the season arrives for the depo
sition of the eggs, it movls towards the sea in large conf
panies, taking the most direet line, and seldom permitting ae
obstacles to interrupt its progress.—Some of the Land-Croe
are remarkable for the inequality in the size of their claws; of
larger is used to close up tl}c mouth of the burrows: and its

,) T,

\

o™~
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sometimes held up in a beckoning attitude, whence these Crabs
have acquired the name of Calling-Crabs.—Nearly allied to
these, which are all inhabitants of tropical regions, are some
| small native species, termed Pea-Crabs, which reside, at least
during a part of the year, inside various bivalve shells, such as
b‘Mussa]& &c. The ancients believed that the Pea-Crab lives
/" on the besi terms with the inhabitant of the shell in which it is
found; and that it not only warns it of danger, but goes
abroad to cater for it ; this, however, is an absurd fiction,

787. The Decapods of the section ANOMOURA are intermediate
between the Short-tailed Crabs, and the Long-tailed Lobsters and
Cray-fish ; not having the abdomen reduced to the almost rudi-

mentary state, which it presénts in the former ;
neitlier having it converted into a powerful
organ for swimming, as in the latter (Fig. 477).
There is nearly always a pair of appendages
attached to its last segment ; and these have,
in some instances, important uses. This section
includes the Hippa (Fig. 460) and its allies,
constituting the family Hippiox; and also the
family Pacurinz, of Hermit-Crabs, which
are very peculiar as to both their conformation’
and their habis. The tail, or post-abdomen,
pua, 477 —eires 18 Of large size, byt its envelope is littlo else
Testopmantg - than a membranous bag, entirely unpossessed
of the usual hardness of the Crustaceous inte-

gument, and presenting no division into segments, The thorax
itself is not very firm; and it<sonly on the «laws, which are of
large size, that we find the true calcareous envelope. For the
protection of their soft tails, the Paguride resort to varions arti-
ficial methods. Many of them seek univalye ghells, in which
they take up their abodes ; attaching themselves to their interior
by a sucker, with which the tail is furnished at ite extremity,
yid also holding by the three pairs of appendages, or false leg
putich it bears at its hinder portion. When they are feeding oF
Enjking, the head and thorax project beyond the month of the
fl; but when they are nlngmr-d they draw themselves in,
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closing the mouth with one of the claws, which iz much larger
than the other, and holding to the interior so firmly, that they
will rather be torn asunder than quit their attachment. As they
increase in size, they are nbliged fo change their habitation for a

more commodious one ; and the way in which they accomplish |

this is very amusing. They may be not unfrequently observed. :
crawling slowly along the line of empty shells, &e., left by the X
last wave ; and as if unwilling to part with their old domicile
till a new one bas been obtained, they slip their tails out of the
old house into the new one, again betaking themselves to the
former, if the latter is not found suitable. In this manner they
not unfrequently try a large number of shells, before they find one
to their liking. There are several species of various’sizes, which
are inhabitants of our own shores ; they feed, for the most part,

upon dead fish, and all kinds of garbage thrown upon the shore, o ‘

The Birgus, an allied genus of tropical regions, has the tail some-
what more protected, but still soft ; this doesnot lodge in shells,

but retires to rocks, ‘or hides itself in burrows in the earth. The

best-known species, Birgus latro, inhabits the Isle of France,

and lives upon cocoa-nuts ; it burrows at the roots of the trees,
.and feeds upon the fruit =vhich falls from them ; and it is even said

o climb the trunk, t’obtain a fufther supply.

78?. The Macroura, orclong-tailed Decapods, are dis-
tingmished not merely by the length of the tail, but by having
it terminated by a sort of fin, expanded laterally, and consisting
of five pieces (Fig. 4783. This is a very: powerful instrument
for mofion in water, serving, t;y its vertical strokes, to propel
the animals through the liquid; and we consequently find the
Crustacea of this Section much more frequently swimming in the
water than walking on its bottom®or on the shore. This Section
is a very extensive one, and contains the largest species of the
whole class. The Lobsters, Cray-fish, Prawns, Shrimps, &c.,
of which the group,is chiefly composed, are sufficiently well
known to need no deseription. We may notice, however, th’
Palinurus, or Spiny Lobster, one of the largest animals in ¢"°
class ; which was known tocthe Romans under the name °
Locusta. This is distinguishcd. by the very large size of .

{
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lateral antenn ; which are beset, like the body, with sharp
points. The legs are all single-fingered ; not even those of the

a

-

3

Fia. 473;,—-[’1“.:.-:13;“';.

first pair being furnished with pincers. This animal frequents
deep waters, especially off rocky shores ; and it only approaches
the coast at the return of spring, to duposit its eggs, which are
numerous, minute, and of a bright red colour. The common
English species not unfrequently weighs 12 or 14 Ibs., when
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loaded with eggs.—The Galathea, a genus somewhat allied to the
preceding, and of which. two small specnes are common on our
own coasts, is remarkable “on acconnt of the vast numbers in
which it sometimes appears; the Galathea gregaria having been
seen by Sir Joscph Banks, during his voyage round the world, )
to accumulate in such multitudes, that the surface of the water
appeared as if saturated with blcod. : —"--‘{

0 M . \..

Onrper IT-—STOMAPODA.

789. Tug name of this Order ig derived from the mode in
which the feet approach the mouth, in many of the animals
composing it ; not only the foot-jaws, but also p'u't of the

< thoracic extrcnnhe«, being directed towards it (fig. 480). The
number of legs is vnrmblo but there are gencrally from twelyy-+
to subcen,—onc or more pairs of the feet-jaws of the Macrourous
Decapods being here developed as true legs.  The general
form of the body bears: considerable resemblance to that of the
Cray-fish and its allies; the abdomen being much prolonged,
the tail-fin much expanded latarally, and the appendages beneath
the abdomen being developed apd used as fin-feet. There are,
however, ‘some considerable differencas in their structure ; which
are cuite sufficient to separate the Stomapods as a distinet Order,
The branchim, instead of Leing inclosed in a cavity beneath the
thorax, are attached to the abdominal appendages, and hang
frecly in the water (Fig. 468).; the heart has more the form
and characters of the dorsal vessel of Inscets ; the integuments
have little solidity? and are sométimes membranous and trans.
lugent ; and the nervons systerp is nrr'mged in a less toncen-
trated manner.— All the Stommpods are marine ; and the largest
species are only found in tropical climates. As they are
inhabitants of deep waters and the open sea, rather than of the
ghores, their habits are but little known ; but from the confor-
mation of some-of the Order, they may be regarded with proba-
bility as very voracious. :
790. As connecting this Order with the last family of the
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preceding, we may first notice the curious genus Mysis, or
Opossum-Shrimp ; which bears; in its general form, so strotig a
resemblance to the ordinary Shrimps, that it bas been usually
placec. with them. Itis distinguished, however, from the true
| Deeapoda, by the external position of-its branchim; as well as
% by other characters. In regard to the number of the feet, it
& holds a very interesting intermediate
J place between the Decapods and the
ordinary Stomapods; for the last
pair of feet-jaws is developed into
true legs, making their number
twelve in all; and the other two
pairs have much more the form of
ordinary legs, than in the Decapods.
. Each of the legs has a lateral ap- e L
¥~ Pendage, which is so much developed  twice the natural length : a, ane
as to appear like a second limb ; and ORths bifid legs.
thus, reckoning-in the feet-jaws, which also possess similar
appendages, we may say that  the Mysis has no fewer than 32
legs. The common name of this curious little animal is derived
from the peculiar conformationswhich enables it to afford a
special protection to the eggs.  The feﬁialg has a large concave
scale, attached to the innegdivision of each of the posterior legs ;
and these, overlapping one another, form a pouch, wl}i.pl:, is
capable of being considerably distended. Into this pouch the
eggs are rectived, when they quit the avarium ; and here they
* continue until the young are so nearly developed, that they pn;-
sent a very close resemblance to the parent, x
. ©opens the valves of the pouch; and sets free the whole brood at
. % once into the surroundifxg element; and - these usually seem
"'\ to remain associated “"lth the community, from which they
sprang.  Although sparingly distributed in the seas of Europe,
these little animals inhabit some parts of the Arctic ocean in
m.nazing numbers ; constituting the principal food of the pro-
digious shoals of Salmon, which resort: thither in the months of
July anfl August, and upon which the inhabitants of Boothin
depend in great degree for their winter store of proyisions; and

The parent then
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ali

* serving also as one of the chief articles, on which the Whalehone

Whale is supported. = R .
791. The Squilla, whicii is sometimes termed * Sea Mantis,” '

from the resemblance of its powerful claws to those of that
Insect (§ 664), may beregarded as the type of the Order. Its |
carapace i small, and only covers the anterior half of the thorax ;
—the posterior being formed of ings like those of the abdom’e‘n'.é
" » \

- l.
Fip. aM0-SQuirLLa MANTIS, ™ \\r
o * ‘

The members which, in their position, correspond with the

external feet-jaws of Decapods (Fig. 480, a), are here developed

ito enormous claws, terminating in a sharp hook; in the

typical species, Squilla mantispthe last joint or finger is furnished .
with six sharp projecting spines; and the preceding joint, or #
hand, is furnished with three sharp spines, and is hollowed at

its edge info a groove, into which the finger shuts, in such a

manner as to render this sclaw a most efficient instrument of

prehension.  The othew foaj-jaws, and the three first pairs of

thoracic members (), share in this conformation ; being r'."‘- )
nished with a sharp moveablg finger, and a hand armed with

spines, against which the finger Zloses ;oand these are dzrec'ted

towards the mouth, in such a manner as to hold the prey Bgaingt

it,in the most efficient manner. The three posterior pairs of

legs, which are attached to the annulated (-01‘ ringed) portion of

the thorax (¢), are fumislned avith a brash mstem.l of a hook at

their extremities, and more resemble the abdominal swimming

legs. The tail is expanded into a broad fin. Thus we see that

the locomotive apparatus of this animal is partly adapted for

prehension, .and partly for natation (or«swimming), and not at

.
/
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> all for walking. This species is probably the largest of the

‘Order; its length being, about seven ‘inche& It is common in
the Mediterrancan, "
792.¢ To this Order also belongs a very curious genus, the
(Phyllosoma, or Glass-Crab. Tts scientific name, which means
{-bodied, as well as its common designation, refer to the
4 markable peculiarity of structur® by which it is distinguished ;
the whole body being flattened like a leaf, and almost as trans-
parent as glass. It is composed of a large oval plate, which
represents the head, and bears the two eyes, mounted on
long footstalks, at its anterior extremity ; of a second plate,
‘ in part covered by the preceding, and giving insertion to the
thoracic legs ;.and of an abdomen which is always short, and
in some species undeveloped. The legs, six in number, are very
long and slender ;" they are bifid or divided into two, like those
ﬁf the Mysis; and are adapted for swimming only. These
urious creatures are inhabitants of the tropical parts of the
Atlantic and Eastern Oceans. .

793. 1t is scarcely possible to avoid being struck by the
analogy presented by this Order, to the Orthoptera among
Insects. The resemblance of the Squiila to the Mantis has already
been noticed ; and the correspondence of the Phyllosomasto the
leaf-like species of the same order (§ 653), is scarcely less
remarkable. We may also point out the many resemblancés
between the Decapod Crustacea, and the Coleopterous Tnsects.
They occupy a “corresponding position, in being at the head of

« the mandibulate series of their respective classes; they are both
also pre-eminent in regard to the hardness of their integuments ;
and in both there is an adaptation‘of the extremities for walking,

ther than for swimming or flying~~which are dctions analogous -
t0 each other (Axna. Puysiow., § 663). ‘

YoL, i1, Y
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Orper IIL—AMPHIPODA.

794. Passing on to the group of “EprropaTiaLA,—which is
distinguished by the absence of peduncles supporting the eyes,
and by the union of the respiratory organs with the locomotive

9 members,—we have tp first notice the

Order Axpurpopa, in which the
: \ abdomen is well developed, but the )
- respiratory organs are connected Wity

Fro. 40l —Gawnses Puisx.  the thoracic limbs onl y. These organs
3 consist of membranous vesicles, at-
tached to the base of the legs, of which some traces present them-
selves in the preceding Order; the continual aenewal of the
water in contact with thefn is accomplished by the constant
moverients of the-first three pairs of abdominal pro-legs. The
thoracic legs are fourteen in, number, consisting of the ten which
are characteristic of the Decapods, with the addition of two pairs
of feet-jaws,—only one pair of these last organs being here left
in its original form. TPhe legs are partly dirccted forwards,
and partly backwards, from which the name of the Order is
derived. The abdomen is much developed, and is composed of
soven segments,—the last, however, being a mere rudiment ; the
“appendages of the three preceding divisions are often united i (
a gort of bundle, constituting an organ which is of great servife
in leaping. These Crustacea arve all of small size; but they
frequently present themselves in very large numbers. Some of
them are inhabitants of the sea and shores, whilst others aro
abundant in our streams. The greater number of them are very
~ agile leapers. :
795. The common Z'alitrus locusta, or Sand-hopper (Fig. 456),

= A
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is a very characteristic example of this Order. It is extremely
abundant on our shores 3 and may often be seen in vast numbers
on the sands, especially when the sun is shining upon them and
the tide'is retreating. The whole surface of the sand, or rather
the air for a few inches above it, appears as if alive with them ;
g they are incessantly leaping to an elevation, which is, for their
inute size, very considerable, asif they were in the height of
enjoyment. They burrow in the sand; and seldom enter the
water. Their food probably consists of the minuter animals, and
of the decomposing animaP and vegetable remains, which are
left in the sand by the sea. The Gammarus pulex (Fig. 481),
which is nearly allied to the preceding in structure and in
its leaping poyers, is an inhabitant of freshewater brooks ;
being especially abundant in those, in which there is an aceu-
™Mulation of decaying vegetable matter, The Coryphium is
pe - remarkable for its very long
antenne, and for its pre-
daceous habits. Tt is very
abundant on the const of
La Rochelle, where it forms
“ extensive burrows in the

Fio, *nﬂ.—me:;::!:;o:;;:;t:txﬁ a, termln%l sxmd,—-qn]y mnking’.‘ i ap-
e pearance, however, at the

beginning of May. It keeps up a continual war with the Anfe-
lida, which inhabit the same neighbourhiood ; and also attacks
Mollusca and ‘even Fishes, as well zs d2ad animal matter.
* Scarcely anything is more curious, than to observe these creatures
at the rising of the tide assembled in myriads, moving about in
A directions, beating the mud with their arm-like antennz, and
iking it with water in order to discover their prey. If they
meet with Annelids even ten or twenty times their gize, they
unite together to attack and devour them ; and the carnage does
not cease, until the whole of the mud *has, been turned over and
examined. It is said that they sever the byssus, by which the
Mussels are fixed (Fig. 591) ; so as to cause them to fall, and thus
to enable them to be more readily attacked. They are in their
turn devoured by Fishes and by many Shore-Birds. The Crustacea
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J

! :
of a portion of this Order are parasitic in their habits ; attaching
themselves to the bodies of Fishes; and;having the mouth more

adapted for suction. ‘

.

]

*

b
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Onper 1V.—ILEMODIPODA. .

796. The Crustacea of this Order resemble the preceding in
the conformation of the respiratory organs ; but differ from all
the other Edriophthalma, in the want of development of the
abdomen. The number of legs varies considerably in the diffevent
species. The body is composed (with the head) of cight or nine
segments, of which seven may be furnished with members; but
not unfrequently some of the appendaggs are undeveloped. This
Order is divided into two Sections, according to the form of the
body ; the Filifor- , Y
mid, hnving the
body long aad
thread-like, and the
legs also long and
slender (Fig. 483); .,
whilst inthe Oralia, VFio. 483.—Carneria PHASMA,
the body is shorter 3
and broader, and the legs shorter and stouter (Fig. 484). Of
the former group, the Caprella phasma is a characteristic exam-
ple; it is found among marine plants,
creeping along in the same manner as the .
Geometer, or Looper-Caterpillars (§ 700),
often bending itself back with great rapidity,
and applying its antenn to various parts
the body. It has five pairs of legs, of which ‘l

thesecond is the largest ; theseare notdisposed,
hqwever, in a regular, but in an interrupted

Fia. 484.—~Cvastus Ba-

R, series, the second and third segments of the
thorax having only the respiratory vesicles.
In an allied genus, there are also ten legs, disposed in a con- i

tinuous series ; and in another, all the fourteen are acvclopcd-
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The Cyamus and its allies, belonging to the second division of
the Order, appear to bg mostly parasitic in their habits, The
Cyamus, commonly termed the Whale-Louse, attaches itself, by
means 8f its strong claws, to the surface of the body of the
\ Whale; which is sometimes so compfétely covered by these
?l‘asita, that the individuals thus infested may be easily

ecognised gt a considerable distance by their white colour.
. When the parasites are removed, the skin of the Whale is found
to be deprived of its epidermis.

L)

Orper V.—ISOPODA.

e ©

797. These Crustacga bear a general resPmblance to the
Amphipoda ; but” their bodies are flattencd horizontally, instead
of being compressed vc:tically, and the abdgmen is not terminated
cither by appendages adapted for leaping, nor by an expanded
fin for swimming, as in that group. The thorax nearly always
consists of seven segments, and is furnished with seven pairs of
appendages adapted for walking (Fig. 456) ; but the respiratory
organs are not attached to them, but are developed as expansions
of the extremities of the pro-legs, which are attached to the
abdominal segments. These organs, which have usunlly.an oval
form and a membranous texture, are sometimes suspended freely
beneath the abdomen ; but they are 6ecasionally covertd in by
little scales, which fold Jover and pratect sthem. The females
usually have large plates attached to the base of the thoracie
legs, which form, by their meeting, a pouch in which the eggs
‘and young are matured ; others have a membrinous bag in this

WSituation. The newly-hatched ayoung have only sixothoracip
Segments and six pairs of legs,-—aoquiriug an additional segment
and pair of legs at the time of their first moult,

798. Of this Order, the principal part is aquatic ; but one
group is terrestrial.  Many of the former are jrarasitic upon other
animals,—very frequently upon larger Crustacea; this is the
case with the Bopyrus, which is parasitic upon the common
Prawn, affixing itself bereath the carapace, upon the branchie,
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and producing an evident swelling externally. Between eight
and nine hundred young ones have begn observed beneath the
body of a smglo female ; and the p'\renf. has the instinct to set
them free in situations frequented by the Prawns.—OY those
marine Isopods which are not parasitic, the most worthy of notice )
is the Limnoria terebrans ; which, although not more than z
sixth of an inch in length, is, l}'hrouglb its boring habits, and i(s.
powers of multiplication, exceedingly destructive. It pierces
timber in different directions with astonishing rapidity, appa-
rently fov the purpose of feeding upon it, as in its stomach are
found minute particles of the wood. It is found in different
parts of the British Ocean, attacking wooden piles, immersed in
water, in our dgck-yards, bridges, flood-gates, ch;un-plerﬂ, &e. ;
and pcrfomtmg them in the most alnrmmg manner.

799. It is in the terrestrial species, that we find the most |
remarkable provision for the inclosure of the respiratory org&na 7‘
these being complctely folded over, by p]aws developed from the

abdominal members ; and
the anterior plates being
perforated with a row of
A emall holes, throngh which
- : the air gains access to the
gills within. Like the Land
Crabs, these terrestrial Iso-
pods (of which the common
o % Wood-louse is'a very familiar
 example), for the most part
Fio. A —Awaoiio froquent damp situations ;
inhabiting dark and con-
10, 485.—ANTLOCRA. » cealed places, such as cellgyg
caves, holes in walls, the \ln'f
der-side of stones, &e. They feed upon decaying animal and vege-
table matter, and come forth from their retreatin damp weather, l
They erawl slowly, except when alarmed ; and they have the
power of rolling themselves into a ball, so as to expose on the |
outside nothing but the plates of the back, and to conceal the 4
appendages of the underside of the body.

L i o
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800. The order Isopoda is probably the situation, in which
we are to place the remarkable fossils known under the name of

A
o B

I
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Fi. 407 —Caryamns F10. 483 —A, ASAPUDS EXPANSUA. 4, THR SAME
BauMENTBACHIL, ROLLED UP.

Tyilobites, from “the three lobes into which the body is divided
lengthways (Fig. 487). These are found in the very earliest of
the formations that “contain fossils at all ; and they appear to
have ceased to exist, before the creation of Mammalia. They
resemble the Izopoda in the equality of their segments, as well as
in the tri-lobed division of the body, which is presented by some
of the recent species of that order p and also in their tendency to
roll themselves into a ball (Fig. 488). ~Their exact situation,
however, cannot be known, until seme information has been
gained in regard to their extremities, of which no remains have
yet been discovered. It is probable that these were very short ;
in which respect they would correspond, with those of certain
parasitic Isopods; but they may have been soft and membranous,
and formed for swimming, like those of the Phyllopoda. They
bear no inconsiderable resemblance cxternally to the Chiton

| among Mollusea (Fig. 584) ; and could probably, like them,

draw the border of the shell completely down to the surface on
which they were adherent. Their Articulated character, how-
ever, is fully evidenced by the natuye of their eyes, which have
the compound structure peculiar to that Sub-Kingdom. This
has been so perfectly preserved in many specimens, that the
facets may be counted with the aid of a magnifying-glass; and

as many as four hundred have been found to exist in a single
gpecimen. ’
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Secrion C.—BRANCHIOPODA. &

* R »

Orper VI.—PHYLLOPODA.

801. We are now arrived at the third Section of the class,—
that of Braxcmioropa ; in which the union between the legs
and respiratory organs, which we have scen to be gradually
taking place in the preceding Orders, becomes morg complete,—
there being now no distinct gills, and the anterior legs being
converted into respiratory organs, by an expansion of their sur-
face. Hence the name of the group; which means * gill."
footed.” 1In the greater part of this and the succeeding groups,
the body is inclosed in a sort of horny shell ; which sometimes
appears composed of but a single piece, and in other instances
is formed like the shell of a bivalve Mollusk :—hence they are
commonly known as Entomostracous Crustacea (this term
meaning, inclosed in a shell).  The eyesare generally placed near
each other; and are sometimes so close, as to run together (so to
spesk) into one mass. The foot-jaws are all converted into
true legs, being, like thein, adapted for swimming; and even
the antenna sometimes become locomotive organs. ~The number
of legs varies greatly; reaching in some
species to above a hundred; but being
commonly much Jless. All these animalg
are’ aquatic, andd most of them inhabit fresl

active in their habits ; and are all of small size,
some of them being even of microscopic minnte-
¥ie. 4i0—Cverops 1088, This active locomotion is doubtless in
Vuieanss, magnified. part connected with the act of respiration, and
serves to produce a constant interchange in the

water in contact with the sugface of the body, and especially

-5

&
water. They are for the most part extremely
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with the branchial expansions of the legs. Even when the animals
are at rest, these last,organs are seen to be in rapid motion,
The eggs are arranged in a mass in a cavity beneath the back of
the shéll, or are inclosed in a common envelope, and carried in

, one or two bunches or masses at the base of the tail (Fig. 489).
802. The Order PuyLroropa includes those Branchiopoda,
Whose body, sometimes naked®or shell-less, and sometimes
inclosed in a shield-like carapace or in a bivalve shell, is divided
into a great number of segments, nearly all of which are
furnished with leaf-like appendages, or gill-feet.  They vary
considerably in their conformation ; some of them being provided
with a certain number of simple swimming feet, placed behind
the gill-feet ; but of the latter there are alwags at least eight
pairs, and sometimes thgir number amounts to sixty pairs, The
vﬁret division of the order includes those, which have the body
Protected by a horny shell. This is the case with the Limnadia
! (Fig. 490), which has a bivalve shell, and bears a considerable

Fro. 400, —Lixaota,

¥10, 491.—Avvs Moxracur.
resemblance to the Daphnia (§ 804), except in the form and
number of the feet; and in the Apus (Fig, 491), which has a
la.mlplc shield-like shell, and in which the feet are Very numerous,

Ut all except the anterior ones are extremely small, Theso Jast
are extremely remarkable for the power which their cggs possess,
of retaining their vitality for severals years, when the waters in
which they are deposited have been dried up.  They inhabit
lakes, pools, and ditches, and are often found in vast numbers,
especially in the spring and beginning of the summer. They are
sometimes raised into the air by whirlwinds, and scattered again
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like rain. Their eggs are of a red colour, and fallsto the bottom

of the water, when set fre¢ from the eggicases which the parent

bears near its tail. When first hatched, the young differ con-

siderably from their parents, having but onme eye, four legs, no

tail, and the shell covering only the front half of the body. |

These little Crustacea are said to feed upon young Tadpoh# "
They swim well on the back, and burgow in the sand, elevating™ P

. their tails in the water. 1

803. In the species included in the second division of the
Order, there is neither bivalve shellf nor any trace of a shield-
like carapace ; but the body is entirely soft. It is usnally much
prolonged, and composed of a large number of segments; but
the branchial appendages or gill-feet do not exceed eleven pairs. g
To thig group belongs the
curions Arteinia  salina, or
Brine-shrimp ; a small Cmg_‘?‘
tacean, about half an inch in
length, commonly found in the '
. salt-pans at Lymington, when )
B the evaporation of the water is
" *  considerably advanced. The

e ey i s e s nccompnnying figures rcpresc_nt o
’ wiges. " the progressive stages of its

development. ¢ Nature having

constructed it with members solely adapted for swimming, it

seems to be in perpetaal quest of prey, gliding with an almost

even motion through the water, and moving with equal indif-

ference on the back, belly, apd sides; the shape of the animal, ‘1

the undulating movements of ifs fins, and the glossy appearance v

of its coat, render it an objects

of a very interesting descrip-

tion.”—Nearly allied to thisis

the Branchipus ; ich4 =
.]’ i 0‘; Wh_lcll the F10, 400 —DRANCHIIUS STAGNALIS,
several species are found, often .

in gr?at numbers, in &mall pools, especially after heavy rain ;
sometimes even in those which are left on the uneven surfaces of
stones,—the eggs, which are inclosed*in a strong shell, seeming



to have been transported by the wind. The Branchipi generally

swim on their backs ; and their short lamellar feet, which are

unfit for walking, are then kept in an undulatory motion, that

sends forward a current of water, along a channel hollowed in

| the lower side of the body, to the mouth, and thus supplies the

f gnimal with food. At other times, they swim more forcibly, by

{ CLADOCERA ;—DAPHNIA, OR WATER-FLEA. 267
s alternate lateral strokes of the tail upon the water.

804. The Order CrLapocErA consists of those minunte Crus-
tacea answering to the foregoing descriptionswhich have the
body inclosed in a bivalve shell. These belong, for the most

& Part, to the genus Daphnia; of which the common species,
? Daphnia pulex (which has also received the name of Monoculus
- from itssingle eye), is commonly termed the Arborescent Water-

[ Orper VIL—CLADOCERA.
L Flea, from its power of leaping, and from the branching form of
its antenne, which serve as oars. It is very abundant in many
ponds and ditches, coming to the surface in the mornings and
evenings, and in cloudy weather ;" but seking the depths of the
water during the heat of the day. It swims by takiag short
springs, and feeds on minute pagticles of vegetahle substances,
not however rejecting animal matter when offered. There” are
several curim&s points, relative to tlw°propagation of these little
animals, which are worthy of notices After the eggs leave the
ovaries, they remain in a large cavity between the body and the
shell ; here they usually attain their completps development,—
the young coming forth into the world, in g form v
\ Tesembling that of the parent. <From .the trinsparen
the eggs and of their containing envelope, the whole
development may be distinctly seen. At first the eggs are
quite round, and seem as if made up of multitude of minute
gl()bu]cg_ The shape then alters a little,
these globules augment in number ; buf gs yet no trace of any
body is perceptible. A little afterwards, we see a black spot in
the centre, which is the éye, and which is the first organ visible.

ery nearly
cy both of
process of

becoming oval ; and
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The other organs then begin to show themselves ; but it is not
until near the end of the fourth day, that any motion is per-
ceptible. They come forth into the world, at the end of the fifth
day, with the tail curved up within the shell; and very shortly
after birth, this tail may be seen to spring forth with a sudden jerk,
and to assume its natural position. TIn a short time afterwards, /
the animal acquires the perfect form, and it speedily incren'.ied
in size,—throwing off its envelope, and acquiring a new one, at
short intervals. In summer these moultings are frequently
seen to be performed every two days; but in colder weather,
several days elapse between them. They do not cease with the
full growth of the animal, but continue during its whole life.
The purpose of this may be, to prevent the animal being injured
by the tendency of its shell to become overgrown with parasitic
Animalcules and Conferva:; for weak and sickly individuals
may be frequently seen so covered with these growths, that their 3
motion and life are soon arrested, the animals apparently not
having strength enough to throw off their envelope.

805. After the third or fourth moulting, the young Daphnia
begins to deposit its eggs in the cavity of its back; these may
be frequently seen thers, as early as the tenth day of its separate
existence: Soon after the young are born, another moulting
t“kf’,_s place ; and the ego-coverings, which have been left in the
cavity, are thrown off with the shell. In a very short time after-
wards, another brood of dggs is seen in the cavity; these are
soon hatched, and another >moult takes place; and these pro-
cesses continue to take place through the whole season, until the
weather becomes_severe, All the Daphnie then seem to be
destroytigl; none having their existence prolonged through the

rinter.  Thereis, liowever, a vary curious provision for perpetu.
ating the race. At particular seasons, the Daplnie may be !
found with a dark opaque substance on the back of the shell,
This has been termed the ¢phippium, from its resemblance to a
saddle. 'When exalnined by the microscope, it is seen to be of
a dense texture, and to be composed of a mass of hexagonal cells ;
and to contain two oval bodies, which are capsules opening like
a bivalve shell, each inclosing an"ovu covered with a horny
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envelope. This is first seen after the 3rd moulting ; after the
4th it passes into the gpen space in the back ; and at the 5th it
is thrown off with the shell, and remains floating on the surface of
the water, until the temperature rises sufficiently to hatch the eggs.
. The ephippial eggs which are deposited” in the summer are pro-
\ bably developed during the same season ; but those which are
x.Tzi.id in the autumn remain undeveloped during the winter, being
'protectcd by their peculiar envelopes ; and it is by the action of
P the returning warmth of spring upon them, that the new gene-
ration of Daphnie is produced in the next year. They, may be at
any time hatched, however, by artificial warmth. < These two
species of eggs,” says an attentive observer of the processes now
described, “produced by the same being, offex;! a very singular
example in the history of animals, and show with what wisdom
Nature provides for the preservation of even her smallest
creatures.” p
806. The Polyphemus has, like the Daphnia, oar-like
antenne, divided into two branches. It
is remarkable for the large size of its
head, which is almost entirely occupied
by a single-enormous eye (Fig. 494.) It
swims on its back or sides, givipg to its
Fio. 404 —Poryrrexws — apntennze and le uick and ated
. motions, afd exeitigg with the rgcf:gtest
ease all kinds of evolutions. o

-
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Sporion D.—ENTOMOSTRACA.

—— .

Orper VIIL—OSTRAPODA.

"807. We are now arrived at the last group of Masticatory
Crustaceans; in which we lose all trace pf organs peculiarly
adapted for respiration,—the feet not.being modified for this
purpose, as in the last Section, but being expressly formed for
swimming, each member being terniinated by two oars com§

°
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of two or more joints. There is considerable resemblance, except
in the conformation of the mouth, betyeen some of these and
the Suctorial Crustacea hefeafter to be deseribed, Tt is to this
group, that the term Entomostracous has been restricted by later
Naturalists; but it is colmmonly applied to the minute Branchi- |
opodous Crustacean just described, and even to the Limuli |
(§ 816), as well as to these—al agrecing in the inclosure of tlu#
body in a single or bivalve shell. i [
808. In the Order OsTrRAPODA, the body does not exhibit a
division into distinet rings, and is sltogether inclosed between
the two valves of a bivalve shell. This shell is fornished with
a hinge, like that of a bivalve Mollusk ; and can be closed in
such a manner as to envelop the animal completely ; but the
valves are in general sufficiently wide apatt, to allow the extremi-
ties of the antennw and feet to pass out betwedn them. There
are two pairs of antenna ; of which- the first (a, Fig. 495) is
slender, whilst the second’(3) is large, directed ¢
downwards, and adapted for swimming. The
mouth is situated near the middle of the inferior
surface of the body ; it is furnished, besides an
1"'::;,:95.—(:\;;:: upper and lower lip and a pair of mandibles, with
regniel two pairs of maxillee ; of which the posterior
carries a large, flapper-like nl)pondnge, that is probably to be
regerded as a branchial organ. The true thoracic feet are only
four or six in number. “The body terminates in a bifid tail ;
and the eggs are lodged, as in, the Daphnie (to which these
animals bear g strong general resemblance), in a cavity between
the back and the shell. The principal genus of this Order is the
Cypris, which, like the Daphnia and the Branchippus, is ap
inhabitant of pools and streams; and strongly resembles the
former of these, in regard to its moultings and the deposition r
of its eggs. The young are not born alive, however; for the
mass of eggs, including zbout twenty-four, is attached by
the female to water-plants, with the aid of a glutinous secre-
tion,—an operation which lasts about twelve hours. There are
but two pairs of legs in thisb genus, of which the posterior does
not make its appearance outside the shell ; being bent upwards

s



ORDER OSTRAPODA ;—CYPRIS. 271

to give support to the ovaries. The food of these little animals
consists of dead (but ngt putrid) animal matter, confervee, &e.;
but they will not attack living animdis that are well and strong,
althouph they are often seen to attack worms, &e., when
wounded and weak, and even to prey ofl one another. When the
ponds and ditehes in which they live dry up in summer,. they

ury themselves in the mud, andthus preserve their lives as long
!as the mud retains any moisture,—becoming as active as ever
when the rain falls, and again overflows their habitations. After
long-continued dronghts, however, when the mud becomes very
dry and hard, they perish ; but the race is'then kept up by the
eggs, which are capable of resisting this influence. These little
creatures are very lively; being almost copstantly seen in
motion, either swimming by the united action of their antennm
or anterior feet,"or walking upon plants and other solid bodies
floating in the water. When alarmed, they draw their antenne
and legs within the 8hell, and close its valves so firmly, that
there is no possibility of opening them.  An allied genus, Cythe-
rina, distinguished by the possession of three pairs of legs, is an
inhabitant of salt water.

809. There is abundant evidenee of the former existence of the
minute Crustacea of this group, to an enormous extent; and
their size was much greater. The largest existing species of
Cypris does not exceed one-sixteénth of a line in length. .But
in certain strata of the Secondary andeTertiary formations, which
appear to haVe been deposited by fresh ywater, we find layers,
sometimes of great extent and thickness, which are almost en-
tirely composed of the fossilize(} shells of Cyprides, many of
them exceeding a line in lengtlf; and in the Ghalk, which wasa

~ Marine deposit, the remains of bivalve Crustacean shells, proba-

! bly belonging to the genus Cytherina, are frequently to be

found in great abundance.
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810. The Entomostraca of%this Order bear a strong resem- |
blance in the general form of their bodies to the Edriophthalma ; '
they have no carapace, nor bivalve ghell, like that of the 1’;.;8 ;
Order; and their envelope is of membranous or soft consistence,,
The head is large, and distinct from the thorax; and the body is
distinctly divided into several segmenfts, of which the thorax pre-
sents from three to five, and the abdomen two or more. The num-
ber of legs is always at least eight or ten ; and the abdomen is ter-
minated by a bifid tail adapted for swimming.,, The first pair of
antennm is long, slender, and many-jointgd ; those of the second
pair are sometimes wanting, and sometimes developed into swim-
ming-legs. The mouth is furnished, besides the mandibles and
maxille, with two or three pairs of feet-jaws; of which the pos
terior are usually very large, and furnished with a set of feathery -
bristles, which almost cover the remainder of the buccal appa-
ratus. In one division of the Order, we find the #wo eyes quite
distinet ; in the other they forim but a single mass on the median
line, Phe eggs are contained,.when they quit the ovarium, in
two capsules horne at the bage of the tail (Fig. 489); and the
young, when they first emerge from them, present a form diffor-
ing greatly from that of° the parent, which is only attained
after several moults {Figs. 496, 497). _The Cyclops is a very
common genus of this Order ; belonging, as its name implies, to

. v
Fto, 496.—Lanva or tax Cvorops. Fia. 497 . —~Cvcrora.
.

the single-eyed division of it. This genus contains numerous
species ; of which some belong to fresh water, whilst others are

-«
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marine. The fresh-water species abound in the muddiest and
most Astagnaut pools, and often too in‘ the clearest springs ; the
ordinary water with which London is supplied frequently con-
tains dreat numbers of them. The marine species are to be
\ found, often in immense abundance, in small pools on the sea-
sh‘;ﬁ within high-water mark, living among the sea-weeds and
?b'mllines; and others inhabit fhe open ocean, where, by the
uminous properties they possess, they assist in producing its
Phosphorescence.  Their vast numbers are the less surprising,
when the extraordinary rapiflity of their multiplication is known.
It has been caleulated by Jurine, who attentively observed their
habits, that from one female, 4,442 millions of young might be
produced inayear. The time oceupied in the tramsformations and
development of tlzo young, varics according to the season ; and

*F‘_{is variation appears to depend, according to the experiments of

Mr. Baird,* not only on temperature, but also on the degree of
light, the metamorphosis being retarded by darkness, as in the
Batrachia (§ 483). The Cyclops is carnivorous, feeding upon
Animalenles that are brought to the mouth by the action of
the feet-jaws, which create a whirlpool in the swrrounding water ;
and in this manner they even devofir their own young, In their
turn they fall victims to the larvee of aquatic-Insects, the*Water-
spiders, and other aquatic animals, which thussrestrain their
multiplication within due bounds. Owing, probably, to he
softness of their envelopes, they do not“resist drought as well as
many other Entomostraca ; but they seefh capable of resisting
almost any degree of cold, and they have been immersed for
some time in spirit of wite, without losing theiy vitality,
811.  All these minute Entomostraca furnish very interesting
Tobjects for Microscopic examination; and the study of their
Evelopment and habits will abundantly repay the most diligent
observation, Except during the winter, there is probably not a

Pool of water in this country, that does not contain some species
of them, :

€

»

* W

Magazine of Zoology and Botany,”’ Vol-1., p. S16. Aggv proportion
of the facts here stated respeeting shese and other Entomoetraca, ate derived from
Mr. Bairl’s highly interesting and valuable papgis in that journal,
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812. We next pass to the Sub-Class of Swuctorial Crustacea,
in which the mouth, instead of being fugnished with mandibles
and maxille adapted for the division of solid aliment, is prolonged
into a beak, and can onl receive liquid substances. Still nong
the Crustacea, as in Insects, the parts which compose the Mandi- |
bulate mouth of the preceding Orders, may be recognised in the
Haustellate or Suctorial mouth “of those we have now to consider§
The proboscis is formed by a prolongation of the upper and lowe
lip; and it is generally accompanied by a pair of long appen-
dages, which evidently correspond %vith the mandibles of the
preceding Orders, and which serve to make the punctures into
which the proboscis is inserted. Other appendages, found at its
base, are the repsesentatives of the maxille and fegt-jaws of the
Mandibulate Orders; and these are frequently developed as
hooks, by which the animal attaches itself to ‘its prey. Many
of the Suctorial Crugtacea bear a strong resemblance in tl{éili?
general form to the Cyclops and other %upepoda. The hody
is usually divided, at its anterior part at least, into distinct
segments ; and there are geherally four pairs of legs, each fur-
nished at its extremity with two oar-like expansions. The
resemblance is often stgongest®in the early stages of development ;
—the young Lernea, for example (Fig. 502), being scarcely
distinguishable from the young Cyclops (Fig. 496). But in their
ad¥ines towards maturity, the Suctorial Crustacea frequently
undergo the most extraordinary changes; 0 that, if we were to
attend to their ado® fowms alone, we should be t‘e_mpted to
exelude them from the class altogether,—in 80 F"m_“ a degre_e
do they present its distingyishing characters. This group is

divisible into three Orders ; of Which the fifsit two are parasitic,

and the last free. ®

o

X. Sienoxostoma, In this Order, the mouth is armed Wiﬂ}
styliform mandibles ; the thorax is compu?ed (Tf several distinet
joints, and bears three or four pairs of syyimming-feet ; and the
feet-jaws are well feveloped. - :

X1. Lugsama. The mouth in this Order, as in the preced-
‘ing, is armed with piercing mandibles ; but the thorax exhibits
no division into segments ; and both the feet-jaws and the true

legs are undeveloped.
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XII. Araservormes. This very curious group, which was
formerly ranked among the Arachnida, has the feet adapted for
walking, and well developed ; but tfie mouth is unpossessed of

&

.
f Orber X.—SIPHONOSTOMA.

) 813. The Crustacea of this Order are all parasitic upon Fishes,
aquatic Batrachia, &e. ; and many of them are known under the
name of Fish-lice. Their general characters may be understood
from those of the two genera Argulus and Caligus, which will
be briefly described. The drgulus has
its body covered with an oval shield, which
does not extend, however, over the poste-
rior part of the abdomen. There are four
pairs of legs, somewhat resembling those
of the Branchiopoda, and adapted for
1 2 swimming. The tail-also is a kind of

Fie. $0—AnGuros Foraa- 2t 3 -
cive. 1, the antmal mag.  SWimmeret.  On each side of the beak

pifled; 2, onoofwhelarge  or proboscis, there is a large short cylin-

anterior sucking-feet, %, o = - %

the siphon; 4, naturat  drical apperidage, terminated by a curious

length, sucking-disc ; and there is alsp a pair of
larger jointed members, terminat%l by prehensile iooks.  These
two pairs of organs, enabling the animal to attach itself firmly
to that on wlich it lives, are probably the representatives of the
feet-jaws, The eggs of the Argulus.are deposited upon floating
bodies, like those of the Cyclops; and the young, when they
first come forth, bear a strong resgmblance to those of that genus.
Their swimming organs consist of the oar-like antenng and feet-
Jaws; the trae swimming legsaand the sulkers and hooks on
the feet-jaws of the adult, not making their appearance until
after sevoral moultings. These Crustaceans may be regarded as
in soveral respects intgrmedinte betyreen those of the ;recoding
Order, and the true Suctorial Crustacea ; fof they have, even in
the adult state, much more locomotive power than the generality
of the latter ; and are not unfrequently met with switnming freely
in the water. ’ ;

814. The Caligus (Fig. 499) is riuch more strange in its form
-
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Its body is composed of two principal portions ; the anterior one
« covered by the oval
8 shield or carapace
Yo 5 . (Fig. 500, a); the
- .. posterior, forming the |
¢ termination of thetho-/
rax and the rudingey
’ tary abdomen, is di
vided intorings. The
first pair of antenne is
» reduced to the condi-
tion of small flattened
. ' plates, ip some species
=D bearing a sucker. The
: antenna of the second
_______ pair () also are shorg }
n >
and composed of only
two joints. At ¢ is
seen a sucker, formed

e )

< BTN

E wceeeee ¢ by the labrum, and
Fio. 490.—Cavavs.  Fiu, s06—Uxpefl sior or CALIGUS. iBCIOSiDg the mandi-

. " bles. The maxille
(d, €) are represented by two pairs of rudimentary appendages,
situated at the sides of the sucker, one of them terminated by
horny claws directed backwards. The feet-jaws (/; g, £), to the
number of three pairs; are instruments of prehension, bmm
animal attaches itself ; and behind the last pair of th iere is
a forked appendage on the central line (i), which probably assists
in the same object. There avé four pairs of thoracie legs ; of
which the first three (j, &, 1), formed for swimming, are si"““?ait').
beneath the carapace; whilst the last (m), which comes fortl,
behind it, is rather adapted for walking. The abdomen forms
but a single segment (p) ;- and is furnished with a pair of sma]]
fin-like appendages (¢). One of the  most eurious parts in the
structure of this animai, is the pair of long tubes (#), which are
attached to the sides of the abdomen of the female ; these appear
to be recep"tacles for eggs, and to be analogous ta the capsules of
the Cyclops, &e. (Fig, ‘489)‘ -

J
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A OrpEr XI.—LERNEIDA.

\ 815. The animals of this Order Jcpnrt s0 widely from the
ordinary form of the Crustacea, that, until their early state was
nown, they were ranked among the lower Articulata. In their
|adult state, there is an almost complete absence of members or
appendages ; and those ‘which remain are destitute of joints,
being merely fleshy lobes serving to attach the .animal to
the surface of that on which it lives. They all bear a more or
less close resemblance to the Lernaa, an animal which is not
unfrequently found on the eyes and gills of Figh. The form of
the adult is displayed in Fig. 501 ; which
shows its long suctorial trunk or proboscis
() ; its short thorax (&), bearing the pair of
. legs (¢), by which the animal is attached;
its large abdomen (d), and its two egg-
capsules (¢). The legs are united to each
other at their extremities; and bear a kind
of sucker (f), which is applied te the surface
attacked by the animal, and assists in refain-
ing it there. The whole anterior part of the
body, however, is usually buried'in the sub-
stance of the part, from the juices of which
the Lernwa derives its nutriment.—However
dissimilar the form and characters of this
creature appear, to those of even  Fro. s01—Lenyaa

% the preceding grodp, yet its con-

N nection with them is made evident in two wars.
gz‘? In the first place, there are numerous parasitic
3y species, which depart less from the ordinary type;

TR R forming & gradual transition from the Suctorial
i\ Crustacea of the last order, to®the higllly;abermnt
f:ﬁﬁf‘:gi:.{':;? form prescntcd by the Lerfizea ; so that, if the latter
L 1o excluded, it would be difficult to say where the

line is to be drawn. And again, the early forms of the Lemaa
(Fig. 502) so strongly resemble thése of the Cyclops and other
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Entomostracous Crustacea (Fig. 496), that it would be im- -
possible to show any decided difference, between them. This
is a very interesting example of the importance of becoming
acquainted with the whole Natural History of an animal, *whose -
‘place in the scale is at a doubtful. |

- i 3 __{
Orper XIL—ARANEIFORMES.

§16. This is a very remarkable group, which is only referred
to the position here assigned it, because it can scarcely be placed
in any other,—at least without a more exact knowledge of its
internal structurg and development. It consists of the small
family PycxocoNiva ; which, in regard fo the general form of
the body, and the completeness of the extremities, seems to take
rank rather with the Jigher Crustacea, or with the Arachnida, ?
With the latter they have been commonly associated, on account
of the number of .their legs; but they differ in the absence of
breathing pores, by which the want of in-
ternal respiratory organs may be inferred ;
and in their marine residence. There is
_veason to bglieve that the digestive cavity
is; not confined to the narrow b]odﬁ ; but

S ; _ that it sends prolongations into the legs,—
e mf&‘.ﬁ? "™ as it*does into the gmys of the Star-fish;
and from this cirenmstance, ad well as from
the absence of a respiratory apparatus, the cirenlating gystem may
be regarded either as incomplete, or as altogether wanting,—the
respiration being provided for, as'in the lower tribes of Crustacea,
by the exposure of the fluidssof the body to the surroundip, \)
medinm. Further, the residence of these animals would seem,
to remove them from the Arachnida; for they are all marine,
many being found amopgst: plants or stones on the sea-beach,
and others being drédged up from deep water. Their minuteness
renders*it difficult to ascertain many points of their structure ;
and much is 8till to be learngd respecting them. Various species
exist on our own coaste. Their motians are remarkably slow
and apparently difficult ; and it 15 obvious fru.m this circumstance,
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- as well as from the conformation of the mouth, that their prey
must consist of either dead animal matter, or of living animals
as defenceless as themselves. &

~ The females are distin- \ 7
\ guished by the possession § rag aii
f a pair of spurious legs \9”:""\ 3

L4
L kFig. 504), placed in front  °

'of the rest, and appropriated ,’_____,__,/:'2 .‘
to the purpose of holding 7 =

< d i .. /:/ f°

and carrying the eggs - f -

These are collected into
globular masses, enveloped % /

# with a thin skin or mem- o NS
brane,eachmassbeing fismly // Q
adherent to the limb. There i Nt
are soveral of th ese mgsses o, waph\'ul;n:{.\“t::m:x and under side

' in moft species of the

tribe ; but in Pyenogonum itself, the eggs form a single broad
square membrane laid under the body.—The proboscis of these
curious animals, which seems to refer them to the group of
Suctorial Crustacea, is really the entire-head ; and the organs
which have been usually described under the name of palpi and
mandibles, as appertaining to it, are in reality appcn(lagcs of the
thorax, and must be considered as metamorphosed legs ; so’that
the Pycnogonide really have seven phirs of legs, like the Crns-
taeea to which they ar¢ most nearly allied:

There now only remains to be considered the third s-ub-class
T of the Crustacea ; which consists of but a sirgle Order, ¢

Orper XIL—XYPHOSURA. ¢

817. Although this group only cofitains a single genus, the
Limulus, or King-crab, yet the structure of this departs 0
widely from that of all* the Crustacea we have hitherto con-
sidered, that it cannot be referred®to the same Order, or-even
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.the same Sub-Class, with any of them. The Limuli,—which are

Crustacea of considerable size, sometimes attaining the length of

two feet,—have their bodid divided into two parts; of which 1

** the anterior, covered by a large semicircular shield (e, Fige 506),
bears the eyes, the antchnwe, and six pairs of legs, which sur-
round the mouth (2); and are used both for walking and for

al

6. 25— Lisoros. Fi6., 5004 UNDER SURFACE OF LiNurus.

mastication; whilst the p?)sterior portion of the bady, which is
covered by another thiel® of a somewhat triangular shape,
bears on its under surface five pairs of swimming legs, of .
which the last is fyrnished with gills; and this triangular shield
terminates in a long pointed process (g). Now when we cop.
pate the appendages to the head®and body of these animals, wig,
those of ordinary Crustacea, it is evident that the first pajy of
the legs surrounding the mouth of the Limulus represents thcir'
mandibles ; that tlje second and third pairs represent theip
maxille ; the three follogring pairs of legs their feet-jaws ; apq
the five pairs of swimming-members, abdominal fin-feet,—¢j,,
trae thoracic legs heing altogether absent. Besides the paip of
compound eyes, characteristic of the Crustacea in general, the
Limuli have a pair of small simple eyes, plaeed anteriorly, negr
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the central line.—The Limuli are confined to the shores of
tropical Asia, the Asietic Archipelago, and tropical Ameriea.
As the best-known species comes from”the Mollucca Islands, they
are sometimes termed Molucea Crabs, Of their habits very

| little has been ascertained. They appear to prefer the neigh-
bourhood of sandy shores, and it is said that when kept from
- the water, they bury themselves in the sand, in order to avoid
the violent heat of the sun, which causes them speedily to perish.
They feed upon animal flesh. The long horny process of the pos-
terior shield is not developdd in the young animal ; which also
wants the posterior or branchial members. This process is used

by some of the Malays as a point for their arrows; the wounds it

makes being .dangerous, like those made by the. spines of many
Fishes, on account of their jagged character.* On the coast of
%Amorica, where the Limulus is known as the Casserole Fish,
the shell is employed as a ladle for water.—Fossil remains of

! this genus are not uncommon in thé Secondary and Tertiary
strata ; and it may be further remarked that, in several particu-
lars, the Trilobites may be regarded as having been probably

analogous to it.

Geographical Distribution qf.Cr:uslacca. =
The extensive study of this Lnrge and important class, by
M. Milne-Edwards, bas, enabled him to arrive at some very
interesting conclusions in regard to its Geographical Distribution.
An outline of these will be here introduced, because they would
probably serve, with some modifications, to represent the general
facts relating to the distribution of other Classes,
‘, 818, It has been pointed Gut, in the preceding sketch of
1 the principal forms of the Crustagea, that dieront species haye
different localities, or residences assigned to them (as it were),
on the surface of the globe. We have seen that some are exclu-
sively confined to fresh water,—that ¢thers ‘are inhabitants of the
brackish water of estuaries,—that others take up their abode on
the shore, where they are periodically covered and left dry by
the tide,—that others frequent the shallow waters in the neigh-
bourhood of the shore,—that others are found near the bottom
of the deeper waters, at no great distaice from land,—that others,

YoL. i, U
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again, roam freely through the open sea,—and finally, that others
are only to be met with on the dry land, at a considerable dis-
tance from the shore. Thus we see that each species has an
appropriate kind of residence, for which it is peculiarly adapted
by its organisation and habits ; but it may be further stated, that
each species has an appropriate place of residence, which is very
much determined by the temperature of the region. It is trud
that there are many species very extensively distributed ; but
this results from their being adapted, by some peculiarities of
structure - and habit, which we cannot detect, to sustain life
under a considerable variety of external conditions (§ 13). The

»extent to which even these species are distributed, however, will
depend, in great, part, upon the locomotive powers with which
they are endowed, either in their adult or their young states ; and
also (in regard, at least, to all but the freely-swimming marine
species) to the continnity of a line of coast, from one point to any. 4
other, along which their migrations may be cffected. The
existence of constant or periodical currents, too,—such as the
Gulf Stream of Mexico,—will often affect the distribution of

_species; thus it is probably to this cause, that we sre to attribute
the presence of some_American Crustacea on the shores of the
Canary-Islands, 2

819. The following are the general principles arrived at by
M.=Milne-Edwards in regard To the influence of Temperature on
the Geographical Distribution of Crustacea.

L. The different forms and modes of organisation of these animals
manifest thomseleds more, in proportion as we pass from the Polar
Seas towards the Equator—Thus, on the coasts of Norway,
where there is frequently a vast multiplication of individuals of
the same species, the number of species is very small; but th,' y
latter increase rapidly as we go southwards. Thus the numbey
of species of Crustacea of the first two Orders, known to exist on
the coast of Norway and the neighbouring seas, is only sixteen ;
but eighty-two are*known to be inhabitants of the western shores .
of Britain, France, Spairf, and Portugal ; one hundred and fourteen
are known in the Mediterranean Sea; and two hundred and two in
the Indian Ocean. A similar increase may be observed in fol-
owing the coast of the New World, from Greenland to the
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Caribbean Sea ; the number of species of Decapods in the former
g region being only twelge, whilst in the latter it is seventy-one.
; IL. The differences of form and ordanisation are not only more
- nwmer'ows and more characteristic in the warm than in the cold
regions of the globe ; they are also more important—The number of
natural groups, which we find represented in the Polar and Tem-
ﬁ)’er‘:’xte Regions, is much smaller than that of which we find types
or examples in Tropical Seas. In fact, nearly all the principal
forms, which are met with in colder regions, also present them-
selves in warm ; but avery'large proportion of the latter have
no representatives among the former. Thus, of the three primary
groups, into which the Class is at first subdivided, the Xypho-+
sura are altogether wanting beyond the fortygfourth degree of
latitude. Again, the Brachyourous and Anamourous Decapods
7} @ppear to be altogether excluded from some of the most northern
A"egions that have been explored. Of the family of Equillidae
(§ 791), so highly characteristic of the Order Stomapoda, it is
rare to meet with any members, north of the. forty-fifth degree
of latitude. And the curious group of Phyllopoda is restricted
within a still acarer neighbourhood of the Tropical Region.

I1I. Not only are those Crustatea, whick are most elevated in
the scale, doficient in the Polar Regions ; but their relative num-
ber inecreases rapidly as we pass Jrom the Pale towards the
Eguator. Thus the Brachyoura, which must be considered asthe
most elevated of the whole series, are totally absent, as we have
just seen, in some parts of the arctic region; and we find their place
taken by the far less complete Edriophthalma, with a small num-
ber of Anomourous and Macrourous Decapods. In the Mediterra-
nean, however, the Decapods surpass the Edriophthalma in regard

1 0 the number of species ; and the Brachyourons division predomi-
‘Dates over the Macrourous, in the proportion of two to one.
Aund in the East and West Indies, the short-tailed are to the
long-tailed Decapods, as three, four, o= even five, to one.— Again,
the Land-Crabs, which are probably to be- regarded as taking
the highest rank among the Brachyoura, are only to be met with
between the tropics. And of the Auviatile Decapods (those
which inhebit rivers, brooks, and lakes), a large proportion
belong in tropical regions to the elevated type of the Brachy-
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oura; whilst all those found in the temperate and arctic zones
belong to the Macrourous (}ivision. St

IV. When we compare together the Crustacea of different
parts of the world, wo,observe. that- the average size df thes:
animals is considerably greater in tropical regions, than in the
temperate or frigid climes. The largest species of the arctic and '
antarctic seas, are far smaller than those of the tropjeal oe'éim";'?
and they bear a much smaller proportion tg'the whole number, |
Further, in almost every group, we find that the largest species
belong to the equatorial regions ; and that those which represont
them (or take their place, as it were) in temperate regions, are

vof smaller dimensions.
V. It is whers the species are most numerous and varied, and
where they attain the greatest size,—in.other words, where the
temperature is most elevated,—that the peculiarities of structure,
which characterize the ecveral groups, are gost strongly manifested, 4
Thus the transverse development of the cephalo-thorax, which is
so remarkable in the Brachyourous Decapods (the breadth of the
carapace of the typical Crabs being much greater than its length
f.rom back to front), is carried to its greatest extent in certain
Crustacea of the Equetorial “region; and the same might be
stated 6f the charaeteristic peeuliarities of most other natural
groups. Further, it is in this region that we find the greater
part of those anomalous forms, which depart most widely from
the general structure of the Class. .

VI, Lastly, there®is a remarkable coincidence betweon the
temporature of differ#ut regions, and the prevalence of certain
Jorms of Crustacepus animals.. Thus there are few genera to be
met with in the West Indian seas, which are not represented in
the East Indian,—Zthe species, ®however, being usually different )
The same may be said of the genera inhabiting the temperate
regions of the globe ;—similar generic forms bging usually met
with in the corresponding parts of the Old and New World, and
of the Northern and Southern Hemispheres, although the species
are almost invariably different.

-
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| | . OF THE CLASS OF MYRIAPODA.

820, The Class Myriapoda is the lowest in which we meet
with articulated members, or distinct jointed legs, as well as with
an articulated body. These legs are intermediate in conforma-
tion between the more highly-organized legs of Insects, and the
simple bristlg-like appendages possessed by some of the Anne-
lida ; and this is exactly the place to which we should refer the

“ animals of this class, from a regard to their general structure.
For, on looking at the form of .thcir bodies, wo see that they are
distinguished by a uniformity in the character of their segments,
nearly as great as that which prevails in the-Annelida ; so that
an Tulus (Fig. 511) might almost be likened to an Earthworm,
provided with a stiffer integument and with slend
whilst, on the other hand, the %adaptation of the respiratory
organs to breathe air with regularity and energy, the complexity
of the masticating apparatus, the possession of distinot eyes, and
many other characters, indicate their affinity with Insects® in
which class, indeed, some Naturalistscomprehend them,
differ from inSects, however, not merely inthe absence
but in the great multiplication of the segmiénts, whicl,
always twenty-four at the Icnsf, «each provided with a pair of
legs; and alsoin the absence of any line of division between the

9 thorax and abdomen. As we have already “seen(§ 707), there
are certain Crustacea which bear a considerable resemblance to
them in regard to the equality of the segments,
nisation ; but these are characterized by their branchial respira-
tion, and the number of their segments is usitally much inferior.

821. The covering of the body of tlese animals is firm, and

of a somewhat horny character, resembling that of many Insects.

The division into segments is very distinct : a flexible membrane
YOL. 1. x

er legs:—

They
of wings,
are nearly

and general orga-
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being interposed between each pair of firm rings or plates. This
is obvioug]y thuircd by the condensation gf the rest of the inbcgu-
ment; since, if it were othdrwise, the body would not have the
powgr of bending in any, direction.  The legs are covered with ’
the ¢fme kind of integuments, and are jointed in a similar manner; |
ench terminates in a single claw or hook. Sometimes two pairs
of legs seem to be present on each segment (Fig. 507) ; but this®
results from the fact, that two adjacent segments are soldered (as!
1 _ it were) together, o

as to appear but one,
NRNRLERE Y o S —as is made evident
T h e by the existence of a

gimilar dgubling of all
. the other organs in
each division, and by the existence of a deep groove which runs
across it, marking the line of union, Tllefust seginent or head is..*
furnished with a pairof compound eyes, resembling thoseof Insects,
but Teds complicated in their structure; and also with a pair of
jointed antenne. The mouth is adapted for mastication ; and
possesses a pair of mandibles, followed by a lowenlip, and by a
pair of appendages somgwhat %esembling the feet-jaws of Crus-
tacea. On the side oy under surface of the body may be observed
a row of minuge pores, a pair usually existing on each segment ;
these are the stigmata, or apertures for the admission of air to
the respiratory organs, wdich consist of trackew or air-tubes
resembling those of Insects, These trachew, however, do not so
completely unite intls system, asin that class (§ 619); for
those of the several segments h'nve but little communication with
each other.—The character of the other organs strongly resem.
bls that of the sintilar parts ie Insccts, though not so highly 3
developed. The alimentary canal runs straight, or nearly so, from |
one end of the body to the other; and possesses a few glandular
appendages, in the form of adong tube very imperfectly developed.
The circulation is cArried on by the aid of a long dorsal vessel,
which extends along nedrly the whole length of the body: The
nervous system presents a multiplication in its ganglionic cen-
tres, corresponding with the multiplicstion in the number, and

.

-
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poda cannot be said to"undergo any proper metamorphosis, like

7 the similarity in the character, of the segments.—The Myria-

that of Insects and some Crustacea ; since the young one, at its

emersion from the egg, possesses the form and most of the gene-

\Fal characters of the parent; but there is a gradual increase,
uring the period of growth, not merely in the size of the body,

! ut in the gumber of segments and legs ; and in one division of

the class (the Iulidew),
the young, when it first
issues from the egg, is
altogether  unprovided
: with legs, these not mak-
Fio, 508, —TANsyorRKATIONS OF [ULUS; mg tllcir’appenrnncc until
a,b, ¢, succossivo yfages. after  the first moult,

klthough they are found beneath the outer skin when it is

t L
]
Siripped off. A considerable number of fhoultings takes place
. before the animal acquires its adult characters ; and thistdoes
not happen, in some species, until after the lapse of two years,
822. This Class is divided into two Orders, which differ con-
siderably from ‘each other in form and development.

I. CarLoropa, consisting of the Centipedes and their allies ;
in which the body is flattened,” and the legs well-developed,
constituting the principal instruments of locomotich. They run
with facility ; and are carnivorous in their habits.

I1. CriLogNATHA, consisting of the Tulus, or Millgpede,

¢
and its allies ; in which the body is cylindrical, and e legs less
iy developed. They move slowly; and feed upon decomposiug

organic matter. o ®
1 r :
Orper L—CHILOPODA.

to Insects may be traced. It consists of the Centipede and other
carnivorous Myriapods, possessing strong and active limbs, vary-
ing in number from fifteen to twenty-one pairs, by the aid of
which they can run with considerable rapidity ; and they are

. x2

. 823. This Order is the one, in whicl, the greatest resemblance
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able, owing to the flexibility of their long and jointed bodies, to
wind their way with facilify among the Itirking-places of Insects,
against which they carry on an unrelenting warfare. Of their

Fio. #0—ScoLorENpRA, 08 CENTIPEDE.

carnivorous propensities, the -structl:rc of the mouth affords suf-
ficient evidence. It is provided, not merely with a pair of
horny jaws resembling those of Insects, but with a pair of strong
sharp claws, fofmed by an enlargement of the second pair of
legs, and perforated at the top with a minute pperture, through
which a venomous fluid is probably instilled into the wounds
made by them. Small insects seized is these claws are seen g
die veéry speedily; and in warm countries the bite of the large
species of Centipéde iz a source of great irritation to man,—
being reputed to be more injurions than that of the Scorpion,
although it is seldom ﬁ'xtnl.. The application’ of Ammonia
(Hartshorn) is the mo#t effectual remedy for the pain of the bite;
and the internal employment of the same remedy seems the best
antidote to th% cffects of the poison upon the constitution, The
last pair of legs usually undergoes some modification in this
Order ; being directed backwards so as to form a Jkind of double
tail ; and not being ised for walking, except when the animal is
walking backwards. The European species of this Order seldom
exceed three inclws in lengths but they are by no means uncom-
mon, if sought for in the
right sitnations. T‘ley
frequent dark places,
hiding themselves under
stones, beneath the bark
Fra. 510,—a, me‘:::-m:::;r:\n‘s: b, Geormvs  of tre.es, in the gmund,
and in the hollows of

ripe fruit,—situations that are the resort of the Imsects on
which they feed. The troyical specﬁ:s not unfrequently attain

/o
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a length of from twelve to fifteen inches ; and it is stated by
Ulloa, that they have been seen at Carthagena exceeding a yard
in length and five inches in breadth, «and that the bite of these is
mortad. It is ddubtful, however, whether this statement can be
| fully relied on. S

: " Orber IL—CHILOGNATHA.

824. This Order, consisting of animals having a general resem-
blance to the Zulus or common Millepede, is the one most nearly
allied to the Annelida, not merely in external form, and in
the imperfect development of the legs, but also in the structure.
of the interiial organs. The body of the 7ulus (of which one of*

. the commonest gpecies®is known as the Gally-worm) is long and.
, “Ylindrical ; its number of segments is between forty and fifty ;
and many of these bear two pairs of almost thread-like legs,
which arise close to the middle line, along the inferior susface of

Fia. 511.-glvLvs. -

the body. These are scarcely large ox strong enough to support
its weight; so that the animal moves bt slowly, and seems
rather to glide or craw, like a serpent or a worm, than to walk.
When at rest, the body is rolled up in a spiral form ; so that the «
feet, béing concealdl in the concavity
of thespire, are pretected from injury;
whilst the firmness of the rings of the
body enables them to résist consider-
able pressure.—The mouth of the

Tulid
Fio. 512—Turos, with the body - A strongly rasembles that of the

coiled up, and the frant of the  Larves of many Insects. being fur-
body unrolled, with the an- y H] g

o nished with a pair of stout horny

. mandibles, with sharp toothed edges ;
and by means of these, they are enabled to djvide with facility
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the portions of decaying vegetable matter, on which they usually ' .
feed. These animals are very harmless o Man, not being pos-
sessed of any poisonous organs; and they may be regarded as
positively benefiting him by the removal of substancw svhose
decay would otherwise bt noxious. The common Tulus of this { R
country seldom much exceeds an inch in length ; but there i3 a -
South American species, fulus maximus, which attains {hey i
length of seven inches.—The Polydesmus (Fig. 507) corresponds|
with the Tulide in general structure and habits, but has the’ q
body remarkably flattened.—The Gloweris bears a strong resem- r
blance to the Woodlice (§ 799), in its oval form, and its habit
of rolling itself-into a ball ; it isalso remarkable from i:
:
|

its small number of segments, those of the body being
only fwelve, as in Insects. Thc under surface of
the body, which is concave, has arow of small scales -
on each side, which has been compared to the lateral 4
lobes of the Trilobites and sofhe of the Isopod Cruss |
Fio. o1, tacea. Altogether the resemblance of this animal to
Groummis  that group is very striking ; the chief difference being
HARENATA in the naturs of the respiratory organs.—The animals
of this Order are remarkable far their power of emitting a dis-
agreeably odour, when they are alarmed. This seems to result
from a pecnhar eccrehon, poured ont from the stigmata or respi-
ratory orifices ; and it may b® regarded as a means of defence,
which l'eplmes the poison apparatus of the Centtpcdes
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\' CHAPTER XII.
. OF THE CLASS OF CIRRHOPODA.

' 825. The Barnacles and their allies, composing this class,

have so many charactersin gommon with the Mollusca, that they

have been generally regarded as belonging to that Sub-kingdom.

The body and its appendages are themselves quite soft; and

the skin has the loose spongy muscular character, which corre-

sponds with the mantle of the Mollusks (§ 868). From its sur-
. face is secreted a shell, composed of several pieces, but not

.kfhffering in general aspect from multivalve shells (§ 870) belong-

- ' g to that division. Purther, these shells’are cither themselves
firmnly united at their bases to rocks or solid masses, or they are
attached by a long peduncle or foot-stalk ; so that the conditions
in which the a.nimnls exist, closely resemble those to which we
observe the Mollusea peculiarly adapted.

826, On the other hand, when we examine the animal itself,
we find that it is perfectly ° ¥
symmetrical in form ; a cha-
racter but rarely observable
amongst Moltusks that are
inclosed in shells of similar
nature (§ 864). The body is
prolonged, and exhibits an
imperfect division into seg-
Ments ; and from each of these
@rises a pair of appendages on
each gide, which possess some-
what of a jointed structure. !
These cirrki, or tendril-like F';‘;'ﬁ"['l:f:,m oF Y. 5\5.—Bony or
organs, are long tapering e T DARKAGHES

arms, fringed with cilia, or little hair-like filaments, by

=~ -
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the continual vibration of which, currents are produced in the
surrounding water, that serve to bring food to the animal, and
a fresh supply of fluid for the acration of the blood by means of
the gills, which are situated at the base of these appendages. In
this conformation, there is an evident analogy with many Crus- |
tacea., Further, the mouth is furnished with lateral jaws, which/
no Mollusca possess ; and the Nervous System consists of a doibid
cord, with a pair of ganglia in each segment of the’ body, pre+
cisely as in the Articulata in general. The most interesting
proof, however, that the Cirrhopoda belong to this division, is
derived from the history of their development. On their libe-
ration from the egg, they present a form much more analogous
to that of some of the Entomostracous Crustacea, than to that of
the adult animal, which they only acquire after a series of
metamorphoses. ] § i
827. The young of the Balanus (§ 830) is inclosed in q
bivilve shell, of which the valves are united by a hinge along |
the back, and open along the lower margin, for the protrusion of
a large and strong anterior pair of preliensile limbs, provided with
an adhesive sucker and hooks, and of six pairs of -posterior legs,
adapted for swimming, The form of the animal thus bears a
strong ~esemblance to that of the Daphnia (§ 804); and its
movements, too, are similar, consisting of a succession of jerks.
A i of compound eyes, supported on a peduncle, is seen on the
anterior and lateral part-of the body. Nearly all these organs
are thrown off together ; and the animal assumés an entirely
different form and condition. It first attaches itself to a neigh-
bouring surface by a layer of calcareous matter, which is subse-
quently to become the base of its new shell ; the valves which
surround its body are gradually developed on its envelope gy
mantle ; the new ciliated arms begin to grow within; and the "
eyes disappear, the animal being henceforth destitute of the visual
sense.—The form of the young Lepas is different, having more
resemblance to. that of the Cyclops (Fig. 496). , The body is not
inclosed in a bivalve shell, but its back is covered by an expanded
ghield, like that of Argulus (Fig. 498) ; it has a single eye, not
stalked ; and three pairs of members, of which the anterior is
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simple, whilst the two po:;;erior are bifid.—Hence, if their
carly state be alone congidered, the Cirrhopods might be regarded
as an aberrant order of Crustacea; fat the complete change of
form tvhich they exhibit in their passage towards the adult state,

| involving the development of so many new parts, to which we
find nothing analogous in the class of Crustacea, seems to remove
“}iem to a greater distance than even the aberrant Lerneida
(§815). °

- 828, The Class is divided into two principal groups, differing
in many of their characterss though agreeing in those which have
been hitherto described.

I. Pepuncurita, or Lepapme.  This Order, including the
Lepas or Barnacle and its allies, consists of those Cirrhopods
which are attached by a long fleshy peduncle or foot-stalk ;

y their form is flattened at the sides; and the opening through

%‘V‘Iich the cirrhi are protruded is along ope edge. The mantle
is sometimes cartilaginous ; but in general it is covered by five
calcareous pieces, of which the two principal ones resemble the
valves of a Mussel or other Bivalve shell.

II. Sessinza, or Bavaxmaz. In this Order are associated
those which attach themselves at once, by their basis, like the
Balanus, or Acorn-shell, so coppymon on qm" rocky shores. 1In
these, also, the shell is composed of several valyes; but these
are united into a cylindrical or sfmewhat conical tube, which is
attached at one end, and open at the ether to give passage to the
arms, & ° { . .

- .

Onnre L—PEDUNCULATA.

829. Of the common Barnacle, and its allies, which togetb’el’
make up this Order, some species are common in nearly all seas.
Most of them fix themselves to wood in preference to anything
else ; so that a picce of timber, which has®been for sometime
ﬂonting in the ocean, is almost sure to he partly covered by them,
and ships’ bottoms, if not protected by copper, are rendered so
foul, 'as greatly to impede their rate of sailing. This will be
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easily understood, when it is borne in mind how greatly the
friction  will be increased, when the water, instead of being
ploughed by a smooth surfice, is held (so to speak) by excre-
scences, such as those represented in Fig. 516, The commionest
species, Pentalasmis anatifera, is the one respecting which so
many absurd stories were formerly told (Vol. I. p. 16). The /l
peduncle sometimes grows to the'length of two or three feet ;

it possesses a considerable degree of contractility, enabling the |
animal, by its means, to change its place, in some degree, by the
shortening. extension, or bending, of the footstalk. A large log
of timber covered with these animals, twisting and diverging in
all directions, and so close as to hide the surface of the log, is a
curions sight,—looking like an enormous collection of Serpents.

y

Fro. 517—Cixenas Craxcin, b

Fio, 516—Group of Banxasres, attached tos ship’s
bottom.

In the Cineras, the mantle has somewhat of a cartilaginons tex-
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ture; and the valves do not cover the whole surface. In the
Otion, there are only two small valves, with the rudiments of
three others. e

.
e

Orper II.—SESSILTA.

| 830. Theshell of the Balanus,commonly known as the A corn-
shell,” and met with almost everywhere on our shores, is formed
on a very different plan. [t consists of six prineipal valves, of
a triangular shape,—the base of each triangle
being at the bottom, and the apex or point at
the top. Within these, however, is another
set of six smaller triangular valves, arranged in
‘ J8”  dust tlie opposite direction, 50 as to fill up the
F‘lo'"’ e, SPAce between the preceding, and to give to the
g whole 2hell somewhat the form of a cone with

the top cut off. The aperture of the shell is closed by an
operculum, or lid, composed of two or four pieces ; this the animal
can apply to the orifice, in such a manper as to close it com-
pletely, when its body is entirely dm‘wn within the shell,

- The growth of this shelly box is provided for by additions to the
edges of the several plates of which it is composed ; these addi-
tions increasing the size of the wimle, without altéring its form.
Between the internal and exteggal layers of each valve, there is
a regular cancallated, or minutcly-chambered? structure, like that
of Bone (Axmv. Prysion. § 47); and this appears to be filled,
asin i, with a sort of marrow. No structure resembling this
has been found in any Molluscas "It is espechully developed in
1‘611:3 Coronula, a genus allied to the Balanus, which is only found
Attached to the back of Whales and Turtles q
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easily understood, when it is borne in mind how greatly the
friction will be increased, when the water, instead of being
ploughed by a smooth surfice, is held (so to speak) by excre-
scences, such as those represented in Fig. 516. The commionest
species, Pentalasmis anatifera, is the one respecting which so |
many absurd stories were formerly told (Vol. I. p. 16). The /
peduncle sometimes grows to the'length of two or three feet ;

it possesses a considerable degree of contractility, enabling the |
animal, by its means, to change its place, in some degree, by the
shortening. extension, or bending, of the footstalk. A large log
of timber covered with these animals, twisting and diverging in
all directions, and 5o close as to hide the surface of the log, is a
curious sight,—looking like an enormous collection of Serpents.

Fio. 517.—Civeras CRaxcr

Fie. 516—Group of Banvasces, attached to a ship's
bottom.
"

In the Cineras, the mantle has somewhat of a cartilaginous tex-
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ture; and the valves do not cover the whole surface. In the
Otion, there are only two small valves, with the rudiments of
three others. ; L4
.
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Orper IT.—SESSILIA.

}5830. Thes=hell of the Balanus,commonly known as the * A corn-
shell,” and met with almost everywhere on our shores, is formed
on a very different plan. [t consists of six principal valves, of
a triangular shape,—the base of each triangle
being at the bottom, and the apex or point at
the top. Within these, however, is another
set of six smaller triangular valves, arranged in
<ust tlie opposite direction, so as to fill up the

*\,_.mm"“'“m space between the preceding, and to give to the

whole Shell somewhat the form of a cone with
the top cat offi The aperture of the shell‘ is closed by an
operculum, or lid, composed of two or four pieces ; this the animal
can apply to the orifice, in such a manner as to close it com-
pletely, when its body is entirely dn;wn within the shell.
The growth of this shelly box is provided for by additions to the
edges of the several plates of which it is composed ; these addi-
tions increasing the size of the wiele, without altéring its form.
Between the internal and exteggal layers of each valve, there is
a regular cancellated, or minutely-chambered structure, like that
of Bone (Axmw. Paysion. § 47); and this appears to be filled,
asin i, with a sort of marrow. No structure resembling this
has been found in any Molluscas *It is espechully developed in

e Coronula, a genus allied to the Balanus, which is only found

attached to the back of Whales and Turtles,




CHAPTER XIII.
OF THE VERMIFORM CLASSES. ‘“ﬁ \

831. We are now arrived at the lower division of the Arti-
culated Sub-kingdom, in which thereis an absence of articulated
members, and a general inferiority in the structure of the animals
composing it ; so that, as we descend, we lose one after another
of those characters, by which this group is distinguished.
Nevertheless, the laferal symmetry (§ 47) of the body is almost
uniformly preserved ; and it is only in the very lowest that we ¢
meet with any approa‘ch to the circular arrangement of the parts, 4
of the body, which is characteristic of the Radiata. The Nem- & °
vous System canngt be traced in the simplest animals of this
division ; but whereven it can be’ detected, it presents the same
gssential characters as in the higher classes,—consisting of a
double cord running alopg theventral surface from one extremity
of the bady to the other, and studded with ganglia at intervals.
These ganglia ave smaller, in proportion as they are more nume-
rous ; and their size diminishe?, too, with the diminution of the
locomotive powers of the animal. @ The cephalic ganglia, or those
which are placed at the anterior extremity of the bady, above the
wsophagus, are usually larger than the rest; especially when
they are connected with organs of special sense, such as eyes and
antennz. But af we descend through this series, we find the
eyes disappearing, -and then the antennwm ; so that the Zead jg
only marked by its being the sitnation of the mouth; and the P
cephalic ganglia are then scarcely to be distinguished from the
rest,

§32. The body:of these animals is generally long, slender,
and more or less cylicdrical; it is frequently divided into dis-
tinct segments ; but these are only marked externally by a
folding or wrinkling of the integuments; and there does not
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exist any proper tegumentary skeleton or hard envelope, as in
4 most of the higher chlisses of Articl:lnta. In the lowest mem-

,,,,,,
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'll)crs of the class, indeed, we cannot even trace an integument
distinet from the contained Yissues; all being alike =oft,*and some-
times almost jelly-like. Even here, however, the division into
segments is most distinctly marked, by the repetition, in cach

7 segment, ofe nearly all the organs of the body; so that the
| animal is much more aapable of sustaining severe injuries, than
y i the case in the higher classes ; and it has also greater power
K of repairing them, ney segments beingedeveloped to replace
. those which had been lost. The greater number of the Vermi-
form or Worm-like Articulata are aquatic in their habits, living
} either in water or in moist situations ; and as a general rule, their
respiration is performed either by gills, ot by the general surface

of the body. They have usnally a disdinet circulating appara-

tus; which serves not only to convey the nuiritious fluidsthrough

the several tissues, to whose growth it is to contubute, but also

_to carry it to the organs in which it is to undergo aeration.

¥ This apparatus consists, as in Insects” of a dorsal vessel, running
' along the greater part of the body, and contracting from behin?l
: forwards, so as to expel the blood through the branches which
proceed from its anterior cxtrcrpit-y ; the fluid then flows back-
Wards through the body, affording nutriment to its several parts
n its course ; and it is then make to flow ofer the walls of? the
alimentary canal, so as to take up from its cavity any new
materials, which may have been prepared for it, The pro-
visions for c:'m'ying it through the respiratory organs vary
greatly, in proportion to the variety in the arrangement of the
respiratory organs themselves, which we shall see to be great,
as it is in the ?Iollusca.: but there ig not unfrequently a distinct
contractile cavity, or resffiratory heart (A~nr. Prystor. § 281),
for propelling the blood through évery pair of gills, as in the
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Crustacea (§ 777). In the lowest Articulata, however, no
dorsal vessel, or impelling organ of any kind, can be discovered ;
and the circulating system consists merely of a network of
capillary vessels, occasionally merging into larger trunks; the,
blood being propelled through it by the continual movements of {
the body itself, which act upon it in somewhat the same manner/
that our own changes in position do upon our venous circulation,
(Axnr. Paysior. § 279). {
823. This group may be regarded as especially represented
by the cluss ANNELIDA ; which con?;ains, with the Leech and
Earthworm, a great number of marine animals less gene-
rally known. In the Entozoa, we find the characters of the
Articulated series in their lowest state of developmeat. And in
the RotiFera, we meet with peculiarities of form so great, that
the affinity of the minute animals it contains to the preceding (
classes, is by no means apparent without.a careful examination. . %

.
. CLASS OF ANNELIDA. -

834. The Annelida-may be characterised as possessing an
elongatel body, marked by transverse lines that divide it into
numerous segments : and usually furnished with a series of loco-
motive appendages in the form of bristles, sometimes implanted
on fleshy tubercles; but fiot with articulated mexpbers. They
have a complote apparatus-for circulatiop and respiration ; and

F16, 820N s,

the ventral chain of nervous ganglia may always be distingnished.
—Of the appendages, whick often combine the fanctions of loco-
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motion and respiration, there are frequently two pairs in each
segment ; one helonging to its upper or dorsal portion, and the
other to its lower or ventral (Fige 594): but in other in-
stancess the two appendages on the same side are united (Fig.
©27). We usnally then find, in the marine Annelida, that
\ the ventral portion is chiefly devoted to
locomotion% and the dorsal to respiration.
Thus, in the Eunice, we find, at the under
part, a fleshy tubercle (£), furnished with a
tuft of bristles, and below it a rudimentary
cirrhus, or tendril-like organ (i) ; whilst
the upper part of the appendage is formed
= by a branchial tuft (%), and by a long
Pie. SH1- (LD £vRx OF slender cirrhus (¢). This last sometimes

. exhibits a trace of articulation, as in the

Kylh’a (Fig. 522, @), In other cases, ho.wever, these appen-

L)

F10. 522,~SYLLIS MONILARLS, with one of its tofhmotivo organs and set

Ige
attached thoreto. . SO S AD e dage

dages are onl} represented by a few ghort stiff hairs, as in the
Earthworm ; and in other instances, as the Leech, there is no
trace of any members or nppendages to the bgdj-_ The bristly

tufts of the Nercidans and thefr allies are Nseful to them in

“l’&rious ways ; they serve them iy part as instruments of attack

nd defence, the bristles being usnally sharp, and sometimes
barbed at their extremities, so as to attach themselves with force
to soft substances; they assist, also,.in their movements over
sol'id surfaces, taking hold, as it were, of "the* rock on which the
animal is crawling, so that the hinder part of gthe body is pre-
vented from slipping back, when the anterior part is pushed

forwards; and they alsos aid in is movements through the
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water, serving in some degree as oars by which it is propelled.
In some instances, indeed, we find the tyfts replaced by flattened
plates, which are specially-adapted for this last purpose. Where
there are no locomotive appendages, the extremities of the body
are usually furnished with suckers, which give important assist
ance in locomotion,—as in the well-known Leech. Butin on
tribe of this class, the animalg in its adult form at least, enjo
very little power of locomotion, being confined within a shell,
which it constructs for itself, and which is attached to som
solid support. ? .

835. The first segment, which constitutes the head, is usually
provided with one or more pairs of imperfectly-formed eyes ;
and also with several appendages analogous to the cirrhi of the
other segments, which are considered as antennm or tentacular

head, is constructed on a very different plan in the several divi-
sions of the class: being sometimes furnished with one, two, or
three pairs of hard horny jaws, with toothed or pointed edges;
sometimes having a sort of trufik, which can be pushed out or
drawn in (Fig. 523), and which
abears a pair of small tooth-like
Jjaws at its extremity ; and some-
times being sitnated in the centre
! tof a flattened sucker, lnntll armed
. 5 with an apparatus of little saws,
P’:i:f:;— :"‘&'L:f'm’ 2:«::.0:1“:.:., as in the Leech (Fit. 532). The
e mf:::':'"‘;:";: opening  glimentary canal is usually sin-lplc
: g in its form, passing in a straight
line from one end”of the body o the other; and not exhibiting
any distinction of stomach or, intestine. It is often furnisheg
with a number of little saccular appendages, placed along nm;’(
greater part of its length ; these are probably secreting organs
as we do not find any others which can be regarded as havin
that character. Many of the Annelida are remarkable for the
red colour of thejr blocd ; this colour is not given, however, by
red corpuscles, but exists in the liguor sanguinis (AN, Puy-
ston. § 220). Sometimes, however,. the blood has rather a

cirrhi.  The mouth, which is situated on the 9ower side of the ’{

]
v
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greenish tint; and in many instances it is colourless, as in the
Annelida in general.

836. Little is known of the history®of the development of the
Annelida ; but there appears to be consjderable variation iu the
Amount of change they undergo after coming forth from the egg.

he Nereidans, in their carly stage, seem to bear a very close

, ¥®emblance to Infusory Animaledles ; for they are deseribed as
consisting. of o simple disc, surrounded with two rows of vibratile
cilia, which serve for locomotion, and for the acquircment of
food. The mouth, which is sifuated near the edge of the disc, leads
to a short, straight alimentary tube, which terminates in a sort of
cone projecting from its lower side. 1In a short time this conical
projection begins to increase in length, and to show a division
into segments ; and by a, gradual increase in the number of these,
the body is at last formed. At the same time, the formation of
M‘e head takes place by a gradually-increasing projection of the
other surface of the disc.  Whilst the head and body are being
developed, this first-formed disc remains for a time as a sort of
appendage on ench side of the head ; but it finally disappears. In
the Lecch and Earth-Worm, on the othertand, the development,
of the young seems to be nearly complete, by the time that they
leave the egg.—We find in this ggoup the firgg appearancesof that
gemmiparous mode of reproduction, which is espegially charac-
teristic of Zoophytes (Anne. Phvsion. §§ 723-730). The
accompanying figure represents the motle of propagation of the

.

F16. 224 ~NEREIS Proftrrne.

Nereis prolifera ; in which a young one is Yormed from the hinder
part of the body of the parent, its head being produced by a

conversion of one of the ségments of its body ; and this is gra-
.
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dually detached by a narrowing of the preceding joint. Pre-
vionsly to its separation, however, the young one often forms
another bud from its own hinder part, in a similar manner; and
even three generations hn,jve been seen thus united.—EFrom dbserva-
tions recently made on another Marine Worm, in which a simil
occurrence takes place, it would appear that the luds thu
detached are, like the flowers®of Plants, destined to Repr
tion only; for whilst the parent continues to grow,‘vo obtain it}
food, and to develope new buds from its hinder portion, these
buds do not seem to grow into new mdividuals like their parents,
—bat, although possessing a head, mouth, and alimentary canal,
they do not take in nourishment, their functions being restricted
to the laying of eggs, from which new Nereids spring.—Some-
thing analogous to this issmet with apong the Entozoa; the
posterior segments, containing the ova, being Qetached from the /
rest of the body, and thrown off altogether. |
837. This Class is subdivided into Orders, according to the
differences in general conformation and habits exhibited by the
tribes which compose it; and ‘especially by the character and
distribution of the respiratory organs. The first Order, Donsi-
BRANCHIATA, includes those which have the branchial appendages
or gill-tufts disposed regularly glong the body, sometimes extend-
ing along its entire length, and sometimes restricted to the
segments about the middle. “This Order has been also denomi-
nated Errantia, from the active habits of the animals composing
it.—II. In the noxt, Tusicona, we find worfh-like animals
inhabiting fixed and permanent residences, like the testaceons
Mollusea. The disposition of the gill-tufts around the head, and
the absence of tliem along thed'body, is the principal character
which distinguishes the animads themselves from those of the firgy -
Order.—III. In the third Order, TerricoLA, the body is dest;
tute of all external appendages, except some minute and almost
imperceptible bristles ; for the respiratory organs are here deve-
loped internally, the animal being usually formed to crawl upon
the ground, instead of' swimming through the water.—IV. And
in the last, Svctoria, the body is destitute even of these bristles,
but is furnished with a sucker at each extremity.




v

‘Work of vessels; and every sefment has, Bn of

ORDER DORSIBRANCHIATA ;—NEREIS, ETC. 303
v

»
-

. ORDER I.—-DORSIBRA.NCHIATA.
838. Of the foregoing Orders, the Dorsibranchiata appear,

'hon the whole, to possess the most complete structure, as well as

lie most varied faculties; and t:bcy also exhibit the forms most
icharacteristic of the class. The head is almost always quite
distinct from the trunk, and is furnished with one

\ or two pairs of minute eyes, which are seen 2s black
\\\w or reddish specks upon its upper side ; and it is also
== provided with several pairs of appendages ( Fig. 525),

. *as well as with complex instruments of mastication.
These Marine Worms do not attain any considerable
dimensions upon our.coasts, rarely exceeding a fow
inches in length ; but in trepical climates, species
¥ia. 525—1izan are to be met with of comparatively gigantic pro-

Svattvrs op Portions, having heir bodies composed of 400 or

Nrrars. 500 segments, and occasionally measuring four feet
from one end to the other. They generally crawl with facility,
and swim rapidly ; their chief hdbitations are among rocks and
masses of shells ; but some of them bury themselves in the sand,
forming a sort of burrow, lined by mucus secreted from their
bodies, which they quit %n search of their prey.  They are all
carnivorous, and live on various small tnarine animals,

39. The NEREIDE, commonly sknown as Sea-Centipedes -
(Fig, 520), may be regarded as characteristic examples of this
group. They are distinguishcd.by having the gills in the form
of leaf-like appendages or lamina, which are traversed by a net-
ther side, two
tubercles, two cirrhi, and two tufts of bristles, They have none
of that venomous power, which their name might be supposed to
indicate ; but they are extremely Yoracious, and thread the
most intricate passages and crevices nmon'g rocks and stones,
in pursnit of their prey.  In their turn, they are devoured by
Fishes,.—The Eunice is nearly alliad to the Nereida ; but has
gills composed of filamenfons tufts (Fig. 521, ), instead of leaf-

v2
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like plates.—The Eunice gigantea of West Indian secas is the
largest Annelide known ; sometimes raessuring four feet in
length. There are gmaller 'spccies UpoOn our own coasts.—In the
Amphinome, the gills haye the form of branching or arborescent
tufts ; and these are disposed along the whole of the body. They (|
are frequently coloured very brilliantly. —The allied genus’
Euphrosine has these branchial tufts very much developed ; dndff
the body, instead ofh,
being long and narrow,
has a broad and cval /
form. —The Arenicola,
or Lob-worm, is an
animal welt known on
our coasts; being sought
Fio, 620 ~Eupanes ¥ LAREATA, for l’y Fi!hcrmen) who
. nse it as a bait. Its
gills, like those of the preceding genera, have an arborescent
form ; but they afe disposed on, the middle part only of the
body. As its name imports, it lives in the sand, in which it
burrows to the depth of"twelve or eighteen inchest its situation
‘may be known by a little esil of sand, which is seen on the
spot bendath which it is to be found. The Arenicola is one of
the Annelidanssmost distinguished by the red colour of its circu-
lating fluid; and this colour is, peculidily seen in the branchial
tufts, which have a beautiful crimson hue during }Ile life of the
animal.—The Aphrodita isan animal well known on our coasts
under the name of  Sea Mouse;” probably on account of the
large quantity of silky hairs with which it is covered. These
hairs are of a very brilliant metallic lustre ; and their colours
viry with the play of the light® so that this animal is scarcely Y
surpassed by any, in beauty of colouring. The back is furnisheq
with two rows of large membranous scales, which somewhat
reserble the elytra of Insects ; these inclose the gills; but they
are themselves concealed by the hairy covering just mentioned.
The form of the body much resembles that of the Euphrosine
(Fig- 526). A large number of Aphrodilim are not unfrequently
thrown up on our coasts after a gale of'wind. Tn many species, 1
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the lateral setw or bristles exhibit a beautiful structure, which
admirably fit them for weapons of defence, being barbed on each
side at their tips; and each of these barbed set® is inclosed in
2 smdbth horny sheath, composed of two blades.—Lastly, we
\,' may mention a very curious genus, Pc‘;"ipatux, which is probably
to be placed in this order, although it isa resident on land. In
2 some respects it

{ sy y AA Hr' oS oVl
“ SRR ?L y ‘/‘ bears a resem-
ﬁj i byt blance to the
Lot SO Kk Tulidee, (§ 824),
A SN having legs adapt~

ed for walking,
s which present
some appearance of articulation or jointing ; but in the softness
of its body, and in the termination of the legs in tufts of bristles,
k. it evidently corresponds with the Nereidans.

Fio, 527.—PrapaTus Iunivormes,

» Orper IL—TUBICOLZE.

840, The animals of this order never atfain to the same
dimensions with the preceding ; and more is known of the casings
which they form, than of the structure of the nninla.ls themselves.
One of the commonest of these % the shelly tube exuded by the
Serpula ; which is formed of calcareeus matter, resembling that
of the shellsf Mollusca, and apparently secreted from the sur-
face of the body in a similar manner. 1In fact, it is often scarcely
possible to distinguish between tl:c shell of a Serpula and that of
a Vermetus (Fig- 583). The tiubes of the Ser'fmlm (Fig.528) are
‘ generally found clustering .iﬂ masses, attacked to the surface of

stones, shells, or other bodies, which have been immersed for any
length of time in the sea ; they are usually more or less contorted
in form, varying in this respect according to the position” in
which they grow; but they are always closed at one end, whiclt
tapers to a points the wide end being -open to give exit to the
head and mouth of the inhabitant. The animal which forms
this shell, and resides in «it, has its branchial filaments or 8‘“‘
tufts all assembled round the head:; where they form & pair of
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most elegant fan-like appendages, which usually possess very
brilliant colours. = At the base of each
ser‘es, there is a fleshy filament ; and
one of these, on the right or left side
indifferently, is prolonged and dilated at
its extremity into a flat disc, which fits !
to the mouth of the shell, and serves te
close it when the animal is withdrawn
into the tube. The body of the animal
is composed of a great number of seg-
ments ; but these are for the most part
unprovided with any appendages. The
anterior segments, however, which are
much thicker than the rest, are furnished
on each side with bundles of stiff bristles,
The largest species of this, as of the
Fio. 620—Guove or Seneory.  Preceding groups, are found in tropieal
¢ regions, where they usually form their
habitations in the midst of Corals,’and lengthen their tubes as the
Coral is built up around them ; their length is sometimes as much
as three feet; and their expandad gill-tufts are of extremely vivid
colours, trongly resembling the most brilliant Carnations in
general aspect.. These are usually extended beyond the mouth
of the shell, in order to obtaitr the full influence of the water,
for the acration of the circulating fluid ; but if they be touched,
they are immediately,drawp in, and the mouth of the tube is
closed by the dise just mentioned. Numerous smaller species
are found on our own coasts; and some of these are remarkable
for the brilliant hies of their expanded gills.—A minute whitc\_
spiral shell may be érequently sgen upon the f"’"t .fnmds of o
weeds ; this is the Spirorbis, the animal of which |s'noarly allied
to that of the Serpula. The food of these Annelids probably '
consists of Animalcules and small marine :mimnls.; together, per-
haps, with particles of dead animal matter, which are brought
towards the mouth, by ‘the currents created by the cilia on the
branchial tufts: their masticating apparatus is much less complete
than that of the Dorsibranchiata. °
841. Besides the Serpuls, we have to mention several other

\
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animals of this group, which ‘do not form their tubes by a calea-
reous exudation from their own bodies, but by cementing together
’pnrtie‘les of shell, sand, small pebblese &c., by means of a gluti-
nous 'secretion. We may first notice the Sabella, which seems
' to have some power of exuding calcaredus matter ; and forms its
. shell partly of this material, and. partly of granules of clay or
" emud. In the arrangement of its gill-tufts, it bears a strong
resemblance to the Serpula.
The Terchella forms its tube
entirely by the agglutina-
tion of grainsof sand, pieces
of shell, &c.; and some
3 species live in groups, €0
Fro. 520.~Tzaguecua Meouss, in its tube, that their clustering-toge-
e ther forms solid masses,
A which mny%o on increasing to a considerable size. The gills are
hiére smaller, and are placed behind the head, having the form of
small arborescent tufts ; and the head is furnighed with numerous
tentacula, which are capable 6f being greatly extended. These
probably astist the gills in the aeration of the blood, as they pre-
cent a large surface to the waters but their chief use appears to
be the prehension of food. The shelly tubes usually have little
branches near their summit, through which the gills and the ten-
tacula pass out. The Tubicola# of the genus Amphitrite are
distinguished by their large o
goldcn-colou&d set, 'dispo@ed
in a comb-like series, or in a
crown, or in ome or several 4
ranges on the front of the head 7 |
‘ these probably serve them for,
defence, and may give assistance
in locomotion. Many of these
animals, belonging to the sub-
genus Pectinaria, are less con-

fined to one spot than the pre- L .
ceding ; their tubes, which are Fio. 530, —TraenEiLa VARIATILES

.

composed of fine grains of sand cemented together withM
regﬂhrit}‘ , are simple cones open at-both ends, and not attached ;

—
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and they carry these about with thém, when roaming in search of
food. Tt is perhaps in consequence of their locomotive powers,
which give them a greaterdfacility of selection, that they construct
their ;shelly tubes With so much more regularity thar other
Annelidans. These tubds, usually about two inches long, may
be frequently picked up on our shores. Some of this group,
however, are fixed like the other Tubicola®, and form their tu
less regularly. Their bodies are doubled up, as it were, withj
these envelopes ; so that the intestine terminates in a tube which
is curved back over the head. .

Orper III.—TERRICOLZE. =
842. The Annelide of this Order have a oylindrical body

T - L g o .. - ',
tapering to a point at its extremities, and furnishéd only Witl:((

several rows of brisfles; these are frequently invisible to ),
naked eye, but may be distinguished by the resistance they make
when the finger is passed along the body from behind forwards,
—-.ﬂleir points being directed backwards, in orderto give the
animal a firm hold of the earth through which it is boring, The
head of ghese animals i not distinct from the body ; and they
have neither cyes, antennsz, mandibles, cirrhi, nor external gills,
Their bodies, lowever, are distinetly divided into segments ; and
thc.se are marked by minute spots on each side (Fig. 531, a),
which are apertures leading to small respiratory sacs, on the
walls of which the blood i8 submitted for acration to the influ-
ence of the air or water received intovthem. This Orderincludes
only two pﬁ“"ipﬂ""groups; the &Larth-Worms and the Naids,—
the former being ighabitants of the land, and the latter of the
water., - ;

843. The Earth-Worms, which nearly all belong to the genyg/
Lumbricus, generally live beneath the surface of the ground, eitler
perforating the dry soil, or burying themselves in mud, where
many of them lead a semi-aquatic life. When the Worm is
boring, it insinuates its pointed head between the particles of the
earth amongst which it penetrates like a wedge ; and in this
position, the anterior part of the body is fixed by the epines or

™
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bristles, of which there are ‘four pairs on each segment (Fig.
531, 4). The hinder parts are then drawn forwards by a shorten-
ing of the body,—a movement whick the spines do not oppose;
this swells out the anterior segments, and forcibly dilates the
}Pmage into which the Lead had befn already thrust. The
\spinqs upon the hinder rif;gs then take a firm hold upon the
¥alls of the hole into which they have been drawn; and this
att of the body being now made a fixed point, the head is again
forced forwards by the powerful contraction of another set of
muscles ; and by a repetition of this process, the animal easily
makes its way through substances, which it would at first have
seemed impossible for it fo penetrate. The muscles, by which
this action is performed, are disposed in two series ; the arrange-
ment of which is very characteristic of the Articulata in general,

though it is less-obyious in the higher classes, whose locomotion
\) 13 chiefly effected by the action of the extremities, The muscles

of one series are lngftudinal in their divection, passing from
segment to segment, and serving by their contraction to draw
the segments together, in such-2 manner as to shorten the body,
at the sami time increasing its diameter. The muscles of the
other series have a contrary diection, forming rings round
the body, and tending by their coniraction to diminish its
diameter, and consequently to increase its iength. 2

844, The burrowing of Eagth-worms is a process exceed-
ingly usefal to the Gardemer and Agriculturist; and these
animals are #ar more beneficial to Man in this way, than they
are injurious by devouring the vegetables set in the soil. They
give a kind of under-tillage to the land, pcrforming the same
below ground that the spade dees above for the garden, and the
Plough for arable land ; and loogening the garth, so as to render

1t permeable to air and water. It has been lately shown, that

they will even add to the depth of soil ; covering barren tracts
with a layer of productive mould. Thus, in fields which have been
overspread with lime, burnt marl, or ¢inders, these substances
are in time covered with finely-divided, soil, well adapted to the
support of vegetation. That this result,—which is commonly
attributed by the farmers to the working-down " of the
materials in question,—is really dug to the action of the Earth-
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worms, appears from the fact that,’in the soil thus formed, large
numbers of *“ worm-casts™ may be distinguished. These arc
produced by the digestive: process of the Worms; which take
into their intestinal canal a large quantity of the soil through
which they burrow, extract from it the greater part of the|
decaying vegetable matter it may contain, and reject the rest in
a finely-divided state. In this manner, a field, manured wit s
marl, has been covered, in the conrse of 80 years, with a bed o
earth ayeraging thirteen inches in thickness.

845. It is commonly supposed that the Earth-Worm may
be multiplied by the division of its body
into two pieces, of which each will ’
continue to live. This does not, however,
appear to be the case with regard to the
common species.  If it be divided across
the middle, when in motion, each part
will continue t6' move for a time; bui L .,
only the piece which bears the head will
be found *alive after a few hours. This
forms a new tail ; and soon shows little
sign of injury. Butif the division be
made near the head, the body will re-
main alive, and will renew the head;
and the head, with its few attached
segments, will die.—There appear, how-
ever, to be some species, in which this
reproductive power is sufficiently great
to produce a mew head and body from
even & *small portion of the origina] .
so that above twenty individuals hay,
been produced in this manner, by thg }‘
division of a single one into a3 many '
.r.i::«l :.lln—nl;l.:_rlm\l‘(;:”ul': pnr.ts. Thi.s power is even greater in the
anterior segments magnified, 10108 3 Which also produce buds, that
Cophieecby et opeeted. . separate from the parent by spontaneous
woyoung i dyescapoof young  division, as in the Nepeis proliﬂ\,-a
worm from the egg. v .

(§ 836).—The propagation of the Earth-

worms presents some other very remarkable peculiarities. The

.
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ova, when they have been fertilised, quit the ovarium, not by
oviducts or passages leading outwards, but by finding their way
into the loose tissue of the body, beneath the muscular layer;
througli this they are propelled by a series of strong undula-
tons, until they reach a sort of reccptacﬁ:, in which they undergo
hie first part of their development, and within which, in some
Pecies, the eggs are hatched, so that the young come forth alive.
The eggs are provided with a curious valve-like structure at the
end through which the young worm emerges ; and it is remark-
able that, in a great number of instances, two embryos may be
observed in a single egg.
846. The genus Nais is nearly allied to the Lumbricus; but
the worms which it includes are aquatic in their hLabits, living
in holes which they perforate in mud at the bottom of water.

xSome of them have small black points upon their heads, which
i

'ave been regarded as eyes.
-

-

Orper IV.—SUCTORIA.

847. This Order contains the #ommon Leech and its allies,
which are all animals of aquatic habits, but not all agrecing in
its blood-seeking propensities. The group derives its name, as
already stated, from the suckersewhich terminate the two ex-
tremities of the body, and which constitute its chief means of
locomotion ; for having fixed its anterior extremity, the animal
draws the posterior one ¢lose up to it, by bending its body,—and
then, fixing the latter, ro.-ad\'anc_es the first, by straightening
and extending the body. In this manner the Teech can advance

¥ ™Much more rapidly over solid surfaces, than the Earth-Worm

“an by its crawling movement; and it can also swim with
facility,

848. The Leech, in its general strncture, bears a considerable
resemblance to the Earth-Worm ; but differs as to the conforma-
tion of its mouth and digestive apparatus, which are in accord-
ance with its suctorial habits. Its mouth is situated in the
middle of the cavity of sthe anterior sucker; and three little
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cartilaginous bodies, usually called teetk, but more properly Jjaes,
are seen to be disposed around it, in_'sucln a manner that the

—a

P 582 —Hirupo OrricixAtis

three edges form three radii of a circle. Each of these has two
rows of minute teeth at its edgefso that it resembles a small
semi-circular saw. It is imbedded at its base in a bed of
muscle, by the action of which it is worked, in such a manner as
to cut into the skin,—a sawing movement being given to each
piece separately. It is in this manner that the tri-radiate form
of the leech-bite is occasioned ; each ray being a separate little
saw. The lacerated character of the wound is very favourablo4
to the flow of blood ; which is further promoted by the vacium *
created by the action of the sucker. The alimentary canal is
straight ; but is furnished, at its posterior portion, with a large
number of little sacs, ar cea, opening from it. «The operation
of digestion is extremegly slow, notwithstanding the rapid and
excessive manner in which the Leech fills its stomach ; a single
meal of blood will saffice for many months ; nay, more than a
year will sometimes elapse, before the blood has passed through
the alimentary canal in ¢he ordinary manner, during all which
period so much of the blopd as remains undigestéd in the sto-
mach continues in a fluid state.—Leeches are furnished with
eight or ten simple eyes, which may be detected by the aid of
a magnifying-glass, as a semicirelilar row of black points, situate
above the mouth upon the sucking surface of the oral dise 5 thig .
position is evidently calculated to render these organs of use j
the discovery of food. Each of these visual specks would Scem
to be merely an expansion-of the extremity of a nerve, derived
from the cephalic ganglia, spread out beneath a kind of cornea
formed by the delicate and transparent cuticle, and havine
behind it a layer of black pigment; nothing like a crystallin:
lens can be discovered ; so that the vision of these animals must

A
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be extremely imperfect.—The ‘greater number of the Leech tribe
are inhabitants of freshewater ; some, however, are only found
in the sea; others live in moist situat®ns near stagnant water,
pumuin?g Farth-Worms, &c.; and the;e is one small species,
entirely terrestrial, which inhabits the woods of Ceylon, and
aftacks men and horses that are passing through them, in such
a"mnner as to become, from its great voracity, one of the most
troublesome pests of that fine island.

/ 849. As connecting this order with the next, we may here
place the genus Gor-
dius, a long thread-
like Worm, scarcely
exhibiting any marks
of articalation on its

\

: Fia, 533, —GonDIVA AQUATICUR body, and having no

%. d digtinct respiratory or-
waiis. Its various species inhabit fresh and stagnant whters,
mud, and marshy grounds ; and are commonly found with their
long bodies coiled up into complex knots,—whence the name of
the genus. The mouth is a simple pore a# the anterior extremity
of the body, which is conical ; theetail, op the other hiand, which
has been mistaken for the*mouth, is bifid (Fig. 533, a).,

CLASS OF ENTOZOA.

850. This'cla'ss derives its name from the peculiar mode of
existence of the animals composing it; most of them being
inliabitants, during their whole lives, of thg bodies of other
animals, generally of higher organisation, from the juices of

‘{Which they derive their nourishiient. Many of these possess &
distinet worm:like form (Fig. 534) ; the body being much pro-
longed and exhibiting a division into segments, and the mouth
being situated at one extremity. These, therefore, evidently
belong to the Articulated series, There are others, however,
which, in their general form, the simplicity of their organisation,
and the circular arrangment of the organs about the mouth, seem
to approximate more to thie Radiata (Fig. 536).
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851. There is a very iuteregting group, consisting of the
genus Planaria and its allies; which ig placed in this class on
account of its general conlormity with it in structure ; a;lthough
not agreeing as to ‘the residence of the animals composing it,—
these not being inhabitants of the bodies of - other animal
but swimming freely in waters of the ocean, as well ag iy
streams and ponds, and crawling upon their banks, or up
floating substances. The body is flat, and three or four times
as long as itis broad. Within its =oft tissue are channelled
out, not only a complex digestive éavity, but also a system of
vessels which absorb fluid from its walls, and convey it through
the system. The stomach opens, not by a mouth at one end,
but by a sort ofweucker projecting from the middle of the body ;
and through this the Planaria imbibes the juices of various
aquatic animals which it attacks ; mastering even the most active
little ‘worms (such as the Nais) by twisting its body roundda
them.—The most curious part of the economy of these animals
consists in their ppwer of reproducing parts that have'been lost,
and of repairing injuries; which scems to be almost as great as
that of the Hydra amepg Polypes.  They may Le divided into
three parts ; of which the first-zhall contain the two minute spots
which are believed to be eyes;, the middle one the sucker ; and
the posterior_one the reproductive apparatus; and in a short
time, each part will develope iuself into a new individual, perfect
i!_l all its parts. Tt may be partially split longitudinally from
either extremity, so that tyo heads, or two tails, or both in com-
bination, may be formed, all uniting at the middle point, but
each being complete in itself,

852. The proper Extozoa’ do not present many points o,
aeneral interest ;
the numerous varieties of structure which they present, rendpg
them objeets of much scientific interest to the professed Naturalisg
and Physiologist. For obwious reasons we shall here content
onrsel\'es. with a very general sketch of the group.—It may be
divided into two primary Sections, aceording to the degree of
development of the prineipal organs. In the first and hiohest
of these, the StErELMINTHA, there isea distinct intcstinalctubc

slthough their peculiar relations to Man, ang };
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‘ most, excruciating pain.  When it shows itself
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with an orifice at each end, flohting freely in an abdominal cavity,
as in higher animals; apd there are also traces of a nervous and
muscular system, more or less developed. This division evi-
dently*approximates  to the Annelida.—In ‘the lower division,
)Cmbnmhxﬁu, there 18 no distinct 'alimentnry canal ; the
‘cavities i‘oy the reception of food, as well as those for other pur-
“%, being, as it were, channelled out of the soft, almost homo-
eneous, tissues of the body. Some of these, too, preserve the
‘orm-like form ; but in others this can scarcely be traced.
853. Secrioy 1. SreRELMINTHA. A characteristic ex-
ample of this group, possessing a very distinct nervous system, is
presented by the
Linguatula  te-
nioides(Fig. 534);
Fia. &‘u?—-l,mmu'nfxu\ TANIOIDES. a Worm which

. ‘infests the frontal
smiuses of the Lorse and dog.—The Ascaris lumbricoides, or

Round Worm of the human intestines, also beJongs to this group.
It infests not only man, but thany of the lower animals; and
sometimes ocaasions severe disease, and even death. It derives
its second or specific name from eits res.emblnnce to the Earth-
worm, Theshort active Thrgnd-worms,. sometimes infesting
the lower part of the intestine, and giving rise to great irrita-
tion, but not to such severe consayuences as the preceding, con-
stitute another species of the same gesaus.—We may also notice
the Filaria, or Guinea-worm, which burows in the flesh of
man and other animals in warm climates ; if undisturbed, it will
often continue its operations for a considerable time without
.much uneasiness; but if distuded, it some'fimes occasions the

externally, it
for fear of breaking
the part remaining in the body
exist in its previous situation,
This Worm grows to the length of

Must be extracted very slowly and carefully,
it since, if this should occur,
would retreat and continue to
re-forming the remainder.
several yards,

854. Secrion IL CarrimiNtia. A characteristio example of
this group, in which thes worm-like form is preserved, with a
considerable degree of complexity of organisation, is the Z@nia

.
» -
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Solium, or Tape-worm. The body of this animal is distinetly
divided into joints or segments; which, sometimes amount to
several hundred ; the whsle animal. occasionally attaining the

Fre, 535 ~Txxta Sovium,

length of ten feet, These segments are all connected by the |
nutritive canal, which runs from one end to the other; but 4
the reproductive apparatus is repeated in each division. The % .. J
head is small, and possesses a double circle of small hooks, Its
existence is essential to the life of the body, which dies if the ]
head be broken off ; but if some of the joints remain attached to !
the head, it continues to grow and form new ones.—The so-called - ’
!
Z

Eels of yinegar and sour paste are referrible to this group, in
regard to the simplicity of their structure and their worm-like
form ; although their habitation is so different. There is also
a little worm-like animal .closely allied to these, which is found
in diseased ears of wheat, and which possesses remarkable
tenacity of life, being revived by moisture after having been
o
almost completely wanting. Thig

dried for almost any length of '
time.—The accompanying figury
represents one of the Entozoa, i
animal possesses a head much re-

I

S

which the Vermiform aspect jg }’
sembling that of the Tape-Worm ;
but instead of having a long jointed
Fia. 536, —Cysricencus CRLLULORY ; bOdy, it dilates behind into a lM‘ge
@, head enlarged. bag, which contains only fluid. Tt
does not frequent the cavities of the body, like the Intestinal
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Worms ; but is found in the areolar issne, and in the substance
of the various membrages. It is not uncommon in Man ; but
frequently multiplies to a great extentin the Pig.

b :

*» CLASS OF ROTIFERA.

!‘ 855, The class of Rorivera, or Whesl- Animaleules and their
allies, is probably to be regarded as belonging to the Articulated
division of the animal kingtfom; although the characters of that
group are by no means distinctly marked in it. That these
beings possess a structure much more complex than that of the
Infusoria, tobe hereafter considered (Chap. XXYV.), there can be
. no doubt whatever. That this complexity of structure was for
F long time overlooked, wad owing to the minute size of the
*imals in question ; scargely any of them exveed a line in length,
and many are less than | of an inch. Nearly all the gpecies
of this class are aquatic in theig habits, some fiving only in salt
water, others frequenting stagnant ponds, and others appearing
in vegetable infusions, where they generally succeed animal-
cules of inferior organisatior’. A few,ehowever, can live in

moist earth. . . ®
856. The great transparency 2f the bodies of she Rorirera
permits their general structure to be fnsily recognised.  They
have usually ap clongated form, similar on the two sides. At
the anterior extremity, we observe oné or nfore rows of vibratile
cilia, usually arranged in a circular manner. When these are in
motion, an appearance as of revolying wheelseis produced, from
Which the class derives its appellation ; and this is particularly

“'Videut in one of its eommonest®forms, nsnﬁllly known as the”
Wheel- Animalcnle, which possesses a circular row of cilia on
"'fwh side (Fig. 537, 4). In many species we find a prolonga-
ho‘n of the body in front, extending beyond the ciliary appnmtusf
thl?, which sometimes bears: one or more red spots, that are
believed by Ehrenberg to be eyes, may be regarded as a head
(Fig. 537, a). The body is covered by a double envelope, both
z

VoL. 1,
-

~ »
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layers of which are extremely thin and flexible in some species ;
whilst in others the outer one seems to nossess a horny consist-
ence, and may even contwin siliceous or flinty matter, like the
sheaths of the lower Infusoria. In the former case, thé whole
integument is drawn together in a wrinkled manner, when th

body is shortened ; in the latter, the sheath acts as a kind o i
cell, into which the head and ciliary apparatus can be complete = !
retracted.  These last wounld i

seem to have some relation with
the Polypifera; and we shall
hereafter see that the affinity
may be regarded as very close.
On the other hand, the former
present an external resemblance
to the Vermiform tribes ; which, »
also, will be found to increase on
a closer examination: and there
are also species, of which the
sheath bears a strong likeness to
that of some Entomostracous
Crustacea (§ 807). Hence *we
may rezard this group as con-
neeting the Articulated classes
with the Zoophytes. =
857. Asa characteristic illus-
tration of the class, ve shall select -
the common Wheel-Animalcule,
Rotifer vulgaris, The body,
when extended, possesses consi- _Fio S7—Wmme Axmiarcones ; 4

K with the wheels expanded ; B, With i
wtderable ll:ngth inﬂpmporﬁon “to Wheels folded up and drawn in; 4

2 2 hLead with the eye-spots ; b, the wh
its diameter, and has much of the ., water-siphan ; d, mastionting & '}

= T 2 i ¢, mally ds ; i ‘
Vermiform or Worm-like aspect; %7 ¢ silvary flands; / 7, inteyiod) \1

LT
i f

oanal ; g, its diluted termination ; », Elan.
this is increased whep a-slight dular apparates surrounding

It; 1, Young
ones neariy complete ; &, eggs

i P 4t
contraction draws the external ail,
membrane, which is here thin and very flexible,

wrinkles, that seem to indicato the segments of the trunk, The ‘
posterior extremity is prolonged info a tail, Possessing three J

into tl‘ansvcrsg
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joints, each of which has a pair of prongs or points. These
joints can be drawn up? within each other, like the gliding-tubes
of a telescope. Within the external integnment there are four
Jongitudinal bands running from end to end ; these are probably
' bundles of muscular fibre, by the contraction of which the body
\May be shortened. The cilia are disposed in two circles, form-
‘lg‘What are termed the wheels, By the successive yibration of
E]ncsc, the appearance of a continual rotation is produced ; and
heir action creates rapid currents in the surrounding fluid, by
which the supply of food *is obtained. A sort of whirlpool is
created by each wheel, which brings towards the mouth the
minute animalcules and other particles floating in the neighbour-
hood ; andsthose which are not swallowed, are carried off by &
return-current.  Between the wheels, the head is occasionally

on its under surface there is a projecting spike (c), which is
observed to be tubular, and which is believed to act as a syphon
for the introduction of water into the general cavity, for the
purpose of respiration. In the organisation of the alimentary
canal, we observe a striking resemblance {o that of the Ascidiform
Polypes (Chap. XXIV.) The ccSophagas terminatesin a sort of
gizzard, provided with regular teeth at its antrance (d).* These
teeth are two in number on each side, and are fixed upon hard
jaws, moved by powerful muscles, S0 a8 to work between each
other. All the food which is swallowed is submitted to their
action, before it enters the first stomuch ; and when the cilia are
in operation, these jaws are always in regular movement. From
the first stomach there passes off in the Rotifer a long straight
Antestine (f; /), Which terminates without any dilatation except
near its close (¢), just at the conimencement' of the tail. But i
\many other Rotifera we find the gizzard opening into a larger
cavity, which may be regarded as the true digestive stomach.
Near the termination of the intestine is the opening of the pas-
sages, by which are extruded the eggs (%), that are formed in the
large ovaria. These eggs often attain so great a degree of deve-
lopment, while yet within the body of the parent, that the ciliary
movements of the embryo may be seen ; and the young may be
88

} protruded, bearing the two fed spots supposed to be eyes; and
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said o be born alive, being capable of active locomotion, and of
obtaining their own food, as soon as they quit the body of the
parent. Besides the longitudinal muscular bands, we obser\'c
{ransverse lines crossing, the body at intervals, which mlﬂht be
supposed to possess the same character, and to contribute to the
elongation of the body, by wntnctmg upon the contents of|
the visceral cavity. But Ehrenberg gives strong reasons for ¢y
belief, that these are blood-vessels, passing oﬁ' from a trun
which runs along the back, like thc dorsal vessel of Tnsccts
(§ 618). Nervous ganglia are sm;pccbcd to exist in this animal
in the neighbourliod of the eyes; but they cannot be seen in
this species as distinetly as in some other Rotifera,

858. This Animalcule, from the activity of itsehabits, and
the varicty of the movements it performs, is one of the most
intoresting objects which commonl§ present themselyes to thcj
microscopic observers Sometimes it fixes itself by its forked
tail to some solid basis, and then sets its wheels (as they appear)
into rapid revolution ; at the same time bending its flexible body
in various directions, so as to create currents in different parts
of the surrounding water. In this manner it draws into its
gullet the unfortunate Animalcules which have been affected by
the whidlpool it has created ; just like (it has been amusingly
remarked by Spallanzani) a certain species of Whale, which, after
having driven herrings into a bay or strait, by a blow of its tail
produces a whirlpool of vast extent and great raJ\idity, which
precipitates them dewn its open mouth. The food thus taken
in passes at once towards the stomach, and is submitted to the .
action of the jawe at its entrance, by which it is broken down, ‘
By keeping a Wheel- Animalcule for a few daysin pure water, jz
will become almost’ perfectly tfinsparent in every part, and jg |
alimentary canal will be completely cmphcd If =ome “‘“@t
containing the green or red Cercarice, or any other small co]nured 9
animalcules be then added, its voracity will be very amnsmnly '
exhibited. They will be very distinctly seen P'\“mg into the
alimentary canal, as fast as the animal can masticate them ; anq
this will become distended with their coloured substance, It can-
not be quentwned that the ciliary movement is here optive ily

ofF
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B subject to the will of the aniinal. When satisfied with the sup-
ply of food it has o!:t.nipcd, the movement of its wheels no longer
continues ; and the lateral projectionw on which they are situated
then usually fold themselves inwards, so s to conceal them.

' The form of the animal—the head stifl projecting—then closely
* . \resembles that of a Leech ; and the movements which the Ratifer

tcrl‘orms in this condition, are by no means unlike those of that

3 nimal. Sometimes it detaches itself altogether, and swims

freely throngh the fluid, as if in search of a new pasture. In
other instances it attaches étself by the head, which is furnished
with a sort of sucker for the purpose; and then, by shortening
the body, draws up the tail into close proximity with it. It
then attachgs the tail, and, detaching the head, extends the body
so as to project the head to a considerable distance, where it
¢ takes a new hol of the surface upon which it thus creeps. The
rapidity and precision with which these moyements are executed,
aisplay a considerable dmount of muscular energy on the part
of the animal, as well as of that capability of adapting its opera-
tions to circumstances, which fdicates sensations of some acute-
ness,  When the body is elongated to its full extent, the intestinal
canal runs nearly straight ; and the eggs, which may usually be
seen by its side, lie apart from one another. - But, when the body
is contracted, the alimentary tube becomes serpentine, and the
eggs by its side, appear to bein chose contact. * The great amount
of muscular contractility, and the flexibility of the integument in
this animal, enable it thus to contract itself more than most of
its class. It is not unftequently seen to assume quite a globular
form : and this is its usual aspect when it dies, or when the water
o . o
evaporates.— The reproduction of the Rotifer 15 not accomplished
1 by spontaneons subdivision, or by the prodyetion of buds, such
as we shall see to occur in the lower Infasoria; it takes place
only by eggs, in the manner already mentioned. Although not
many eggs are produced at once, yef these so speedily becomo
capable of producing others in their turn, that the multiplication
of these beings takes place with extraordinary rapidity. A eal-
culation, made by Ehrenberg, from data furnished by experiments
- upon another species, Will be presently given (§ 861).

-~
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859. The capability which tliese Animaleules possess, of
being revived, after having been entirely, dried up, or desiccated,
is one of the most curious points in their history ; since no other
animals of an organisation so complex, appear able to preserve
their vitality under the’ same treatment. The fact was ﬁrsvw
observed by Leeuwenhoék ; and it has been since confirmed by
other observers. Ehrenberg doubts, however, whether a co
plete desiccation could have taken place; thinking it impossible
that the animal should survive it. The following statement of
my own experience on the subject may not, therefore, be unde-
girable. In the summer of 1835 I placed a drop of water, con-
taining a dozen specimens of the Rotifer vulgaris, on a slip of
glass ; and allowed the water to dry up, which it did speedily,
the weather being hot. On the next day, I examined the glass
under the microscope, and observed, the remaingof the animals
coiled up into circles,—a form which they not unfrequently /J
assume when alive,—but so perfectly dry that they would haye
splintered in picces if touched with the point of a needle, as T
had before observed in similar experiments, I covered them
with another drop of water; and in a few minutes ten of them
had revived, and these sj:ccdily. began to execnte all their regular
movements with energy and activity. After they had remained
alive for a few hours, T again allowed the water which covered

- them to dry up ; and I renewed it on the following day with the
same result. This process, I repeated six times ; on each occasion
one or £wo of the animals did not recover ; but two survived to
the last; and with these I should have experimented again,
had T not accidentally lost them.—It is possible that the species
on which Ehrenbefg and othet foreign naturalists have experi-
mented, may not by the same ag that which I and othér Englighy
observers have used. Something, too, appears to depend upgy
the scason and the general condition of the animal; for, oy’
repeating the experiment in subsequent years, I have found the
results extremely variable,—not more than one or two sometimes
recovering, out of a large number that had been dried up. It is
interesting to remark, that, whilst, in the embryo which is being
developed from the egg, the rotatory and masticating organs are

-~
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the first parts which exhibit motion, they are the last to revive
after this kind of resusgitation.
860. We observe, then, in the Rotigr vulgaris, a very manifest
tendency to the Vermiform character, exhilfited in the elongated
‘ghape of the body, the position of the ®
\eyes and mouth at one extremity of it,
he narrow, straight, intestinal canal
raving its second orifice near the other
fxtremity, and the mode of locomotion
when the tail is detached and the
operation of the wheels suspended,.
This tendency, however, is not so
marked in gome species of the class,
which are in many respectsmore highly
developed than® this ;—for ,example,
the Hydatina senta, an animalcule
not uncommen in vegetable infusions.
Here the body is somewhat funnel-
shaped ; and the cilia are afranged
around the wide mouth, in two con-
centric rows. The outer row consists Fio. 50 ~TIvoaTine Sexta ; a,
of a simple continuous circle, arranged ;‘;‘w':??‘:::;';:-')“{mmnf the ;
) S ch ; ¥, enlarged
upon the edge of the body; but the  ‘termination of the intesting;
inner one is made up of eleven geoups ;',‘;',’.,‘:’;,{::;‘3?&‘?"‘*9'
of cilia, attached to distinet musculars
lobes, The fntegument appears to consist, as in the Rotifer, of
two membranes, both of which are soft and flexible. To the inner
one are attached four pairs of longitudinal muscles, by which
the chief movements of the body' are perforx‘x’:ed. The taili kag

YV Separate muscles for its retraction or protrusion ; and others are

Seen at the large extremity of the body, which fold up the ciliary
apparatus. The distinction between the muscles and the sup-
Posed vessels is here well marked ; and there can be little doubt
that the true function of the latter has been assigned, even
though no subdivision or re-union can be traced (on account
of the minuteness of the whole object) between the transverse
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branches. The mouth is situated in the centre of the large "““
extremity of the body ; it leads, througly a short e@sophagus; to :
the first stomach or gizzard, the jaws at whose entrance are pro- A

vided with five or six pairs of teeth. Into this cavity a pair of
secreting ceeca open ; and between the termination of these is )
the commencement of the intestinal tube ; the upper part of ;<
which, being very distensible, may perhaps be regarded as 3
second stomach, since in this the digestive process is principall
performed. The intestine terminates, as in the Rotifer, near the
posterior part of the body ; and thesoviduets open into the dis-
tended extremity of its tube. The nervous system is here easy

to be distinguished, It consists of a kind of circle surrounding A
the asophagus, on which three pairs of ganglia may e observed. A

From the lower pair there proceeds a doyble cord, which passes

along the ventral surface of the body to its oppctite extremity, #
861. The reproductive powersof the H ydatina ave very remark-

able. The number of eggs contained in the ovarium at onek 4% A

never large, seldom gxceeding three or four; but theyare frequently

deposited and renewed, and themé&elves soon arrive at maturity.

The following experiment is related by Ehrenberg ¢—* On Nov.

21, I placed in a jar a xiéung Hydatina containing an egg nearly A

mature.,, I added for its food a drop of liquor containing Monads.

On the morning of the 22nd, the egg had been deposited. On

the 23rd T met with four individuals, of which two were fully

developed. On the moraing of the 24th, there were twenty.

The observation ceased at this point ; as it becam® too difficult

to count the numbers which thus rapidly increased. In a space

of 72 hours, twenty individuals had been formed—one only

having been employed as the stotk ; and at this rate of increag,

the numbers would be, at the e of ten days, 1,048,576; and t.h;&’ ,

number would be quadrupled in another day, Evenif only twg ’(

instead of four were produced daily by each individual, o willion

would be called into existence in twenty days; and on the

twenty-fourth day, we should have 16.777.216 animalenles

When we consider, in connection with this rapid inere

s : ase in
number, the curiousipower of revivification pos

sessed by these
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beings, it is obvious that w'e need not have recourse to the

idea of spontaneous ggneration,® to account for their sudden

appearance in various situations, andor their speedy multiplica-

tion wherever the condition, in regard to fodd, temperature, &c.,
{ is favourable. .

* 'T'his term vefers to nn iden which has been entertained at various times, thiat
siunls of Jow organisation may of themselves originate, by the accidental weeting
f particles adapted to forw their steueture.
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CHAPTER XIV, X
. O THE MOLLUSCA IN GENERAL. : L
862, QuirtiNG now the Articulated series,—which we have
seen to terminate in very simple forms of structure, that lIead us
towards the Zoophytes,—we return to a higher point in the J
Animal secale, to descend in like manner through the Molluscous <

" series.  Looking only at the general complexity pf structure
exhibited by these groups of Animals respectively, we might have
some difficulty in-deciding which shpuld rank tlre highest ; since
in the Articulata we observe one set of organs far more highly )
organised than in any of the Mollusca ; Swhilst the converse holda &
good as to another, set of organs in the Mollusca. But when we
look at the respective charactefs of these organs, we cannot
reasonably hesitate longer. It is the organs of apimal life that
are o highly developed in the ArricunaTa; whilst it is in the 4
developgent of the orga.ns of nutritive or vegetative life only, that
they are surPasscd 'by the MonLuscA. In the Animal scale,
therefore, we may justly regard the Articulata as ranking on the
whole above the Mollusca. To the consideration of the latter
group we shall now proceed. %

863. The range of animal forms cofprehended in the sub-
kingdom MornLusca is so great, that it would be difficult to ¢
include them by a?\y character ®ommon to all. We encountgr
Dut few traces of ghe circulargdisposition of organs around thu)/
mouth, which is characteristic of the Radiated tribes; and We
seldom meet with any thing that even approaches to the elop. ot
gation of the body, still lesg to the division into segments, which
has been noticed among the Articulata. This will be compre-
hended, when it is borne in mind that the body of the Mollusca
is almost entirely oceupied by the organs of nutrition ; and that
the organs of sensation and locomotion are entirely subservient to

s
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the supply of these. We find in the lowest tribes of this group,
living beings which are, fixed to one spot during all but the
earliest period of their lives: and which scarcely possess within
themselves so much power of movement, as that enjoyed by the
ndividual polypes in a mass of Coral; and yet these exhibit a
&’mplcx and powerfal digestive apparatus, a regular cireulation
-blood, and an active respiration. But we nowhere find,
tllroughout the whole animal kingdom, that the conformation of
tilcSe organs governs the shape of the body; they rather adapt
themselves to the type which predominates in its structure, and
Which is principally manifested in the disposition of the loco-
motive organs, Thus, the stomach of the Star-fish sends a
prolongation, into each ray; whilst in the Articulata, on the
other hand, we find the digestive cavity prolonged into a tube,
1 accordance with the form which the body there possesses,

) 864, Thus we see that, in regard to external shape and

arringement, the apparatus of Organic life has no definite plan
of its own; and in the Mollusea there is an absence of any
general type, to which it may be made conformable. Hence the
shape of the body varies extremely in those classes, in which it
is entirely or principally composad of “these organs; and no
general character can be given, which shall apply to all, or even
a large part, of the animals composing them. There is often an
entire want of every kind of symimetry ; that equality of the two
sides, which is peculiarly characteristic of the higher animals,
bei,,g deficienv ; as well as the radial arrangement of parts seen
in the lower. But this is only the case, where there is no
development of a Aead ; that is, of a prominent part on which
the mouth is situated, and whicltalso bears the organs of sensa-
wtion, if any exist. In the higher Mollusea, which possess not
Only sensory tentacula, but eyes, and even organs of smell and
hearing, we find these disposed in 4 symmetrical manner ; so
that the head (where it exists), or the part peculiarly concerned
in animal life, presents a bi-latera] equality of parts, even where
the remainder of the body wants it, In the more active species
among the higher classes, we find s bi-lateral symmetry
extending in many instances through the whole body ; evidently
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bearing a prctt.y close relation with the degree of locomotive
power. It is most evident and complede in the CeenaLorona ;
many of the animals in which class are adapted to lead the life
of Fishes, and reseinble them in the general form of the body
and in the structure of many individual organs,

865. As a group, however, the MovrLusca are to bg
cliaacterised rather by the alsonce, than by the posscssion, oifa
definite form ; and there is a corresponding absence of anly
regular organs of support, by which such a form could be main-
tained. The name they have recetved designates them as s/t
animals ; and this they are pre-eminently. The Shell, where it
exists, is to be regarded ratlier in the light of an appendage
designed for the mere protection of the body, ande deriving its
shape from it ; than as a skeleton, giving attachment to muscles,
and regulating the form of the whole structare. Where the
body is ecntirely inelosed within it, as in the lower bivalya
Mollusca, no locomotive powers whatever, except such as depesd .
on the passage of water through the respiratory tubes, are
enjoyed by the animal. It is orfly where the body is uncovered
by a shell, or a portion of the body can be projected beyond it,
that any active movemgents ean be executed ; and the muscles
concerned in the performance of these do not make the shell a
fixed point, gs is done by those of Articulated or Vertebrated
animals in regard’to their skelstons, but are entirely unconnected
with it. > -

866. Hence we,see that the shell of a Mollusk ig, wlen
considered in reference to its functiond, a very different organ
from that of a Crustaceous animal, alt.lmugl}\formed in somewhat
the same manner. Its freque?n% absence might of itself lead ns
<o suspect its wanteof importance to the living structure. In Ono'y ”
whole class of Mollusea it is entirely deficient ; and in three others
it is frequently absent. In only one it is universally preseng/
When speaking of th? agatomical conformation of the body,
therefore, we may leave the shell pretty much out of considera-
tion. Before the animals which produce them had been properly
etndied, Naturalists foundedgheir classification of Mollusca upon
the shells only ; and the greatest confusion thus resulted. Shells

*
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of very similar aspect are oftén produced by animals extremely
unlike each other,” and living in different conditions—as, for
instance, fresh and sea water. And chells of very dissimilar
character in the eye of the meré Conel ologfst, often belong to
“animals closely allied. In fact, the form of the shell taken
&onc is a character as purely artificial, as the number of stamens
“#hd pistils in a flower; and will lead to a classification as far
rémoved from a natural plan,  But when the principal divisions
have been formed npon other grounds, the conformation of the
shell will often afford valuaBle subordinate characters ; and the
Naturalist secks to employ these as much as he safely can, on
account of the facility with which he can apply them to the study
of those fossd remains, from which all traces of the animal itslf
- have disappeared. Thewsoftness of the entire body of the Mol-
| Tusen prevents us from recogmising it form and structure after
, l\i-:-'ltll. in any other way than by the shell; but upon this, it
must be remembered, entire reliance cannot be placed, sinee it is
lighle o great variation, in accordance with the circnmstances of
the indiridual, whilst it is by no means certain that there are
constant differences in its form in distinct spacies.

867. The only tribo of Mollitca 'wlich presents anything
that corresponds to the internal skeloton of the Vertelmta, 18
that of the Cuttle-fish. There is in their bodies.a cartilage,
partly inclosing the nervous cont®s in the Head, and sending
prolongations along the baclk, for the *protection of the large
nervous cords'which traverse it, and for the attachment of the
muscles by which it is moved. These lnst are especially deve-
loped, where the body is spread out into fin-like processes,
yeesmbling those of Fishes, by thd stroke of which active move.

¥Ments are produced (Fig. 540). o This skelaton s almost as.
Jﬁghly organised, as are the lowest forms of that internal skeleton
Wwhich is characterictic of Vertehrata (§ 585).
868, In all the Mollusca, the soft body of the animal is

* The impassibility of founding a correct clasification upon the characters

* afforded by the shell only, is mede at opee apparent by comparing the shell of 8

Serpula (Fig. 528), with that of = Fermefuy (Fig. 583).  Betweon these w0

sheils, there 35 no essential difference ; yet the animnls which form thew belong,
ot merely to difforent families, but to difforent sub-kingdoms.
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inclosed in a spongy elastic skin, with which muscular fibres are
interwoven ; this is termed the mantles This envelope is fre-
quently not applied closely to the surface of the organs contained
in it; especially among the lower classes, in which the space
thus left constitutes a respiratory chamber. It has apertures foj
the admission 4nd exit of the surrounding water, to effect tl !
aeration of the blood; and, when the mouth is not capable #of .
being projected beyond it, the same current furnishes the supply
of food. These apertures are sometimes extended, for particular !
purposes, into proboscis-like tubes (Fig. 597). Where the head
is capable of being protruded, there is usnally an opening in the ‘
mantle for the purpose; and another for the foot, where it ]
exists as a separate organ. .
869. The mantle is chiefly interesting, as being the portion of ‘
the body alone conderned in the formation of The skell. Some- ;
times this envelopa is sccreted from nearly the whole surface ),{
sometimes from only a small part of it. As the same general ‘1
statements in regard to the constitution of this body will apply
to all the Mollusca, its origix; and essential characters may 1
advantageously be desgribed, previously to the more detailed
account, which will bg given®of the several classes, in which its
leading peculiarities_ of form will be noticed as they occur. Shells
are formed, Jike bones, of a combination of carthy and animal
matter. The former consis®ssentirely of carbonate of lime,
which is usnally depostted in a crystalline condition. The
latter is composed of Iayers of membrane, alternating with the |
mineral matter; and of cells inclosing it. The cellular structure, v
which seems to bg of the nature of Epithelium (Axtm. Prysiorn,
§ 39), is generally found upoh the surface. If the carbongte
-of lime be remowed by the elow action of a weak acid, t]‘:?
animal matter will remain, sometimes in the form of a continug
membrane, but sometimes only as a flaky mass, easily shakey
into separate portiong, The shell is most solid and massive in
those species which lead an inactive life; and it attains greater
weight in the Conchifera, in which every species forms o stony
covering, than in the Gasteropoda, whose powers of locomotion ,

are somewhat greater, and in which the shell is often absent,
* L

. .
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* and is frequently composed, Where it does exist, of nothing but
a thin horny plate, des§tuta of calearcous deposit.

870,  As the mouth of the shell is always at its widest part,
and as, in extending it, the cavity ig, enlarged as well as its
[fnérance, there s evidently no necessity for such a division into
Separate plates, with a provision for the individaal growth of

¢h, as we have seen in the Cirrhopoda (§ 830) ; nor for the
Periodical exuviation and remewal which s performed by the

Crustacea.  In order to adapt its size to the progressive inerease

in the bulk of the body, new? layers are deposited from the mantle

at intervals, each of which usually lines the previons one; and
extends beyond it. The portion which thus projects is generally
thicker and-firmer than the rest of the new layer ; since that part
which is deposited within the previous layers is protected and
\ Supported by tifem. And the corresponding part of the mantle
if’ also thicker and more spongy, so as to possess almost a glan-
dular texture. At this part of it, indeed, are situated the glands,
by which the colouring matter is secreted o that gives to the
exterior of the shell its Beautiful and variegated tints; these are
wanting in that portion of the mantle, which merely forms the
lining to the older layers. In geheral we find each new layer
in immediate apposition with the last; bt this is not always
the case. The animal forms it upon the mould, as it were, of
its own body ; and if this has shiwk, or changed its form, so as
not to ocoupy the whole cavity of the “chell, a space will inter-
vene, This 15 remarkably shown in the Spondylus varius, or
Water-Clam, a section of whose shell exhibits a regular series
of chambers thus formed; and these are psually filled with
water, In the common Oyster such Spaces may often be ob-
f’s‘ﬂ‘ved; but they possess no redularity. €he animal alway®
#ppears inclined to adapt its shell to the form of the body, by
l'Ctlucing its cavity if necessary, as well ag by extending it ; and
thus an Oyater, which bas been kept without food, and whose
body hag thereby shirunk, so as not to the interior of the
shell, will expend its last energies in forming a new layer
adapting the interior surface to its altered condition. The
texture of the shell varies considerably in the different tribes of
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Mollusks ; and it often furnishes characters in classification,
which are equally useful with those derired from its form.

871, The means of lotomotion possessed by Mollusca are
nsually very limited ; and the absence of any constant and
regnlar provision for this function, is an additional evidence hos
Tittle it enters into the general plan of the gronp. We hav
seen in the Articulated series, that, wherever members or inst
ments for locomotion exist at all, they have the same character
and sitnation,—being developed from the several segments of
the body, with more or less complete uniformity. Now among
the lowest Mollusca we shall find, that some tribes are entirely
fixed, during all but the earliest period of their lives ; that in
others, although the body is not fixed,” it has no oth=r means of
movement than that afforded by the respiratory currents, which
cause it to advance gently thromgh the watef, without (as it
would appear) any voluntary control on its own part. In many. 4
animals inhabiting Biralvo shells (i. e. Shells which ase formed B~
of two parts or valves, united by a hin ¢) there exists what is
teemed a foot ; which is nothing else than a fleshy tongue-like
projection, sometimes enabling the animal to leap upon hard |
surfaces, somefimes used ds n boring apparatus, gometimes em-

‘ployed as a sort of fin for swimming, and sometimes chiefly
usaful as the instrument for producing the fyesus, a sort of cord
by which the animal attaches ifself to rocks, &e.—1In the animals
inhabiting the greater number of Univalee shells, there is no
such projecting foot; but the under side of the mantle is thick-
ened into o fleshy dise, which, by its contractions and expansions,
serves as an instrument of progression. This is well scen in the
common Snail.  Among the animals allied to these in structuge,
but not possessing a shell, the~whole mantle is muscular ; "ldg) s
by the contractions and expansions of its different parts, 4
general movement of the body is effected. This is especially the ™
case with theaquatic svecios of this group; some of which are
thus cl'mbled to swim with considerable rapidity.—Again, in
the Mollusea of the Cuttle-fish tribe, we find this method
replaced by others, which are more efficient, but which are -«
entirely different in their character. This group is distinguished

L —
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by the presence of a set of @rms or members disposed in a cir-
cular or radiating manper around the mouth; and these arms
are frequently the chief instruments of locomotion, as well as of
the prehension of food, being furnished with *a strong connecting
membrane, that forms a sort of circular fin, by the aid of which
ﬁte animal swims backwards (Fig, 545). In other members of

i group, the arms are less developed, but the body is elon-
gpted into a fish-like form ; and it is furnished at its edges with
fias much resembling the dorsal and anal fins of Fishes, and
supported by the cartilagindus internal skeleton already men-
tioned (Fig. 540). From this general sketch it is evident that
the appendages for locomotion do not possess, in the Molluscous
series, anything like the same regularity of development which
they manifest in the twg preceding; and that locomotion forms

\ 8 much smaller*part of the.life they are destined to lead. TIn

Jafact, the word sluggish, which is founded upon the well-known
habits of » naked (or shéll-less) terrestrial Mollusk, very well
expresses the general chgracter of the group in this respect.

872. The amount dfdevelopment of the organs of sense
in Mollusea, varies as much as the character of the locomotive
apparatus. Thus in the highest class, comprehending the Cuttle-
fish and its allies, the head is fumishe& with a pair of large
well-formed eyes, constructed upon the general plan of those of
Vertebrata. There is also an apparatus for H;nring, much
resembling that which exists among the lowest Fishes; and
there is reason’ to believe that an organ of Smell is also present.
The senses of Taste and Touch appear to be very acute. It is
in such animals, that we should expect to find the organs of
sensation most developed, on acedint of their rapid locomotion

f‘“d voracions habits. In the Gasteropods, which are not so_
Much distinguiched in these respects, we find the organs of sense
lesg developed ; but it is seldom that either of them is altogether
absent.* Descending lower, however, we no longer find these
organs situated upon a prominent part of the body ; nor are they
usually; placed in ‘the near neighbourhood of the mouths This

¥ An apparatus for hearing, though of very simple kind, has lately been
‘letected in a large number of this class,

YOL, 11. . A A
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is usually furnished, indeed, with teelers or tentacula, which are
nothing else than prolonged lips, and which serve to distinguish
and select the food ; but the eyes, if any are present, are gene-
rally placed elsewhere, in such a position as to be of the most
effectual guidance in the movements of the body. In the loww(t
Mollusca, we lose all traces of any special organs of sense ; and
it appears as if the sense of feeling, possessed in all probnbilitg
by the body in general, but peculiarly by the lips or tentacula,
i the only one through which the animal can receive any inform-
ation of its condition. -

873. The conformation of the Nervous System is very much
what might be anticipated from the facts just stated. It by no
means displays the same complexity, or seems to possess the
same importance as a prominent feature in the composition of a

Molluscous, as it does in that of an, Articulated animal ; and its |

arrangement is not marked by any regular characters, but varies,
with the disposition of the organs with which it is conneeted.
Thus we have a single ganglion, or a pair of ganglia, sitnated in
the head, where this exists as a distinct)part; and these ganglia,
which seem to be the principal seat of the instincts of the animal,
serve to direct those movemenis which are not refee.  The gills,
‘the phrrynx, the foot, and other organs, usually have their own
distinct ganglia ; and these, which are all connected with the
cophalic ganglia (those situated in the head), seem to be the
centres of the roflex acticns of the several parts (ANDt. PrysioL.
§ 439, and Zoorogy, § 53, and Figs. 35 and 30). In the
lowest Mollusca we find but a single ganglion, which seems in
some degree to combine all the functions just mentioned, but to
be particularly connected with the respiratory apparatus. 3
874. The Mollvsca are, fo= the most part, extremely 'Ora.} (

cions ; and are not particular in their selection of food. Tt ig iy
those which possess most power of locomotion, that we see (45
might be expected) the gueatest exercise of choice ; those which
are dependent for their aliment upon the casual supplies brought.
by the sea, being obliged to take what they can thus get.
Their digestive apparatus is always highly developed. We
uniformly meet with a large liver ; and frequently with salivary
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glands, and organs of mastication. There is frcquent:ly a com-
plete gizzard, or mugular stomach, for the reduction of the
food, when this is not acccomplishéd in the mouth; and the
intestinal tube is often of considerable dength, and much convo-
{luted, or rolled together. The blood is colourless or nearly o ;
\and circulates, in all Mollusks, in a regular system of arteries
,‘md veins, issuing from a heart, which is usnally muscular or
nearly so, and possessed of two cavities, one of them a receiving
énvity or auricls, and the other' an impelling cavity, or rentricle
(Axnr. Paysion. § 257).
The accompanying figure
will give an idea of the usual
mode in which the Circula-
tion is carried on in this sub-
kingdom. The blood (which
has refurned from the gills
in an aerated state) is pro-
pelled, By the ventricle, a,
through the main systemic
artery, & ; after passing
threugh the capillaries of
the system, it is %ollected
by the gystemic veins, f,
into a large trunk, which
again subdivides into the
Branchial arteries, g; these

c -
F10. 630 ~CrmcutaTing AprAnaTus or Dors— convey the b100d, NOW ren

@, ventricle ; b main arteryor aorta ; ¢, aurd- dered verous, to the gills, e,
ole; d, branchial velns ; ¢, vessols of the gillss where it i}
4, systomio veins; g, branchial arterics ; b, € 118 aerated; and

tentacula, after rethrning thence by thé
whence it passes
Mollusks is almost
gills, which expose
ce. These gills are

again into the ventricle, &.—The Respiration of
al\‘mys aqnatic : bcing carried on by the aid of
a large surface of blood to the water at on ;
sometimes altogether exterior to the body (Fig. 569) ; sometimes
they are inclosed between folds of the mantle (Fig. 572); and
sometimes the respiratory surface js altogether internal. In this

ar2




:

336 CLASSIFICATION OF MOLLUSCA.

last case it may be so disposed as to admit the flow of water
introduced from without over its surfacd? az we shall see among
the Tunicated Mollnsks ; ‘or it may be adapted to expose the
blood to the influence of #ir, as is the case among the Terrestrial
Gasteropods (the Snail, Slug, and their allies), which are the
only Mollusca not aquatic.

§75. TIn the classification of the Mollusca, the system «Jg
Lamarck will be generally followed, with some modification
rendered necessary by the researches of others. The Sub-
Kingdom may be first divided, like Yhat of Articulata, into two
principal sections ;—the first including all those which have a
distinct Aead, or (in other words) which have the mouth situated
on a prominent part of the body, farnished with organs of special
sense ;—the second comprehiending thosesin which no such head
exists, the mouth not being capablé of being p.rojectcd beyond
the body, and no organs of special sense being present. The &
former may be termed Cephalous, and the latter Acephalovs
(or headless) Mollasks. The Cephalous Mollusks are usually
divided into the three following classes :—

I. Cepaavrorona, which have feet or tentaculaarranged in a
circular manner around the head, as in the Cuttle-fish tribe.
It is inthis group, that we fiad the nearest approach to the
Vertebrata. ~

IL. Preroropa, a small but interesting class, characterised by
the possession of a pair of wing-like expansions of the mantle,
which serve as fins, and enable them to swim through the water
with great velocity.

ITI1. Gasteropeba, which form the most extensive group of
the whole Sub-Kingdom, These have a single foot, or musculgy
disc for locomotion, Tormed by @ thickening of the mantle on {),, b
under surface of the body. Whilst the animals of the two pre_/
ceding classes’are entirely marine, there are species among these
which are adapted to live ifi fresh water, and even on land.

We are probably to add to these the group of Heterorona,
which has been usually ranked as an Order of the preceding, but
which has been lately found to differ from them so much in
internal structure, as well as in external form, as to be entitled
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to rank as a distinct Class. .They are especially distinguished
by the form of the foot ; which, instead of being a horizontal
disc, is compressed vcrt.'lcally, 0 as to, form a fin, which is turned
upwards, like the dorsal fin of Fish, insteadeof being situated on
‘the under side of the body, .
| 876, In each of the foregoing Classes, we observe a consider-
ble variation in regard to the relative size, and even the very
¢xistence of the Shell ; for, whilst there are some species in all of
them, which are entirely destitute of this protection (such being
called naked Mollusks), thgre are others which possess it in a
slight degree, having it generally concealed in a fold of the
mantle ; whilst in others, again, it completely envelopes the body
when they desire to withdraw themselves under its protection.
In nearly every case, the Shell, where it exists, is Univalve ;
that is, composed of but one piece.—In the Acephalous Mollusks
on the other hand, we find two very distinct groups ; in the first
of which the shell is always present ; whifst in the second it is
as invariably absent. The first is therefore named Conchiferous,
or shell-bearing ; and the latter Tunicated,—the shell being
replaced by a leathery or membranous tunic. The Conchiferons
Acephala, with scarcely an exception, have Bivalee shells ; and
they are again divided into two classes, fecording to the arrange-
ment of their respiratory organs’ ® 9

IV. Laseruisrancuiara, haying the gills arfanged in four
lamell@, or riband-shaped folds, which run parallel to the edges
of the shell. =To this group Lelong nll the ordinary Bivalyes.

V. PavnioBrANCHIATA, having the respiratory surface formed
by the mantle itself. The animals of these shells differ in several
other important particulars from- the precedtng. This class is
very small at present, in comparison with the other Bivalves :
it in the more ancient periods of the earth’s history, a very
:arge proportion of the Bivalve Mollusks seems to have belonged.
0 it,

VI. Tusicara, a group inclnding' all*those Acephalous Mol-
lusks which are destitute of a shell, In this class, we find many

points of structure, which lead us towards the higher Zocphs%os-
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CHAPTER XV.

OF THE CLASS OF CEPHALOPODA.

877. Tur Cephalopoda unquestionably constitute the groups
of highest organisation in the Molluscous sub-kingdom. They
are characterised by the possession of Jeat, or locomotive organs,
around the head ; whence their name is derived.  But these feet
have no analogy either with the fleshy disc of the Gasteropods,
or with the feet of Articulata or Vertebrata. They ‘ire, in fact,
prolonged tentacula, or lips. In the Nautilus (Fig. 548), which

approaches the nearest to Gasteropoda, they are very numerous, /j

and are evidently feeble as instruments of prehension ; whilst,
they would seem, from the distribution of their nerves, to be
more concerned in Gensation. On the other hand, this animal
possesses a single fleshy disc, evidently analogous to that of the
Gasteropods, on which it probably crawls, when ioying along a
solid surface, in a position analogous to theirs. In some of the
Cephalopoda the feet. are much prolonged, and of great power;
and are evidently very important organs both of locomotion and
prehension (Fig. 543). But %in those forms which approach
most nearly to Fishes, wo find them again reduced in size, very
much in proportion to the elongation of the body ; and it is by
the latter, and the fin-like expansions with which it is provided,

< that progression is then
chiefly accomplished (l"ig‘_ -

which possess tentaculg,/
prolongations of the Ii

which are evidently analogous to the arms of the Cephalopoda ;
and this is one among the many interesting points, by which a
transition is effected between these two classes. The Nautilus

is the only one amongst existing Cephalopoda, in which the prin-

Fi1a. 54 —Caraxany,

540). There are Fishe )/~
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cipal part of the body is contained within a shell. Animals of

this kind were formerly much more abundant. At present the

naked species, as they are termed—in which the shell is rudi-

+ mentary, and is inclosed between folds of the mantle instead of

~ being external to the body—are the dbief inhabitants of our

& seas. In some of these, the shell still retains considerable size

R Td density, as the common pounce-bone ; but in the long slender

species, which swim by the movements of the whole bady, it is

necessarily flexible ; and here we find it very narrow, and com-

P posed of a light horny substance, so as to bear some resemblance
to a feather.

878. The trunk of these animals is inclosed in the mantle ;

A which is shaped like a bag, sometimes nearly spherical, some-

times more or less

elongated ; inclosing

all the viscera, and

béing only open in

" front (Fig. 541, o).
The head, projecting
- from this opening, is

round, and generally
' provided with two
large eyes, of a struc-

e ture very similar to
those of Vertebrated
animals. The mouth
is situated in the
X g centre of the circle of
arms ; and is armed ' e, M],-Gxun‘or Poury,
’ % With a pair of horny E A
\ mandibles, which have very much the form of the Parrot’s beak.
: ~—~The arms are sometimes all of equal length, as in the Octopus
| « (Fig. 545) ; and sometimes two are much longer than the rest,

as in the Calamary—Cephalopods are essentially aquatic, and
‘ breathe therefore by gills. These organs are concealed hengath
| the mantle in a particular cavity (Fig. 541), the walls of whieh
dilate and contract alternately, and which communicates with
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the exterior by two openings—onelike a slit (o) for the entrance
of the water—the other, for the exit of water and excrements,
formed like a tube or funnel (¢). Bach gill () is shaped like a
prolonged pyramid ; and is composed of a great number of mem-
branous lamelle, placed transversely, and fixed on both sides o
a central stalk. The number of gills varies ; and this differenc
is characteristic of two great divisions, of which this Class §
composed. In the Poulp, Cuttle-fish, and Calamary, the
exists but a single pair ; whilst in the Nautilus there are two. |
879. The heart is situated between the gills, on the mediah
line of the body, and is composed of a single ventricle only (e,
Fig. 542). The blood from the gills flows into this ventricle

F10. 5120-0rcANE 07 Cimvvranidy axn Respiarioxn 18 CUTTLE-FISH. )

by branchial veins (#4), whose openings are provided with valves!
it then enters the arteries (as, 4,) which spring from this organ,
and ig distributed into the body. This liquid then returns into
a large vena cava (#c) ; which, when arrived near the hc:art,
divides itsell into two branches (ab) to enter the gills; lastly,
these vessels, when arrived at the base of the respiratory organs,
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generally present remarkable dilatations (¢b), interwoven with
muscular fibres, o0 as to form two contractile reservoirs, perform-
ing the functions of pulmonary hearts. This arrangement is
observable in all Cephalopods with two gills; but does not exist
in those which are provided with four,” It may be regarded as
@ transition-form between the heart of the lower Mollusca, which
% altogether systemic (§874); and that of Fishes, which is
entirely respiratory (§ 535).

880. The digestive apparatus is very complicated. The

mouth is surrounded by a circular lip ; and the parrot-like jaws
are put in motion by powerful muscles. There are well-developed
salivary glands, several stomachs, and a voluminous liver; the
intestine terminates in the branchial cavity, at the base of the
funnel by which the water is ¢jected, and communicates with a
very singular secreting organ, which, in the dibranchiate (two-
gilled) Cephalopods, produces an abundance of a black liquor,
\‘(.‘lmnonly termed its ink. The
duct of this gland opens near
the anus; and, when the animal
is in danger, it expels this liquid
through the funnel in sufficient
quantities to hide the animal
from the view of its enemies,
by mingling with the surround-
ing water. It is the ink of
oneof these animals, the Cuttle-
fish, which is employed in
painting, under the name of
Sepia ; and several authors
look upon Indian Ink as an
analogous substance. — The
four-gilled Cephalopods present
nothing of this kind.

881. The arrangement of the
organs of locomotion, which
are fixed around the mouth, varies in different divisiou.s.~ I‘ﬁf;bc
two-gilled Cephalopods, there is a crown of large fleshy tentacula,
whose internal surface is provided with suckers, by means of

F1o. 513.—Loticopsis.
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which the animal fixes itself with great force to any body which
it embraces. In the Poulp we find eight of these appendages,
and in the Cuttle-fish ten. Sometimes two of them are expanded

into flattened mem- -
branes, as in the Ar-
gonaut (Fig. 546) ;
or areclongatedsoas
to become jiliform,
or threadlike, as in
the Calamary, and
particularly in the
Loligopsis (Fig.
543). In the four-
gilled Cephalopods
theseappendagesare
quite slender, and

unprovided  with °

suckers; but they
are extremely nu-"
merous (Fig. 548).
882, Most Mol-
lusea of this class
are remarkable for
thedevelopmetitand,
perfection of thejr
eyes, which are ex-
ceedingly like those
of Vertebrated ani-
mals. Many possess:
also an apparatus -

-

=

¢

o v

F16, 544.~a, nervous collar embracing tho wsoph \

for Hearing ; bLug " e passage of which is marked by the bristle £; ¢, nee,

this organis reduced
to a little membra-
nous 8ac  repre-
senting _the vesti-
bule, and receiving
a nerve (ANivaw
Puysron. § 512).

YOus mass, apparently anslogous fo the Cerebrum gf
Vertebrata, :mpm whq:c under #ide procsed connecting /
“eords to two ganglia situated in front, which send narves !
to the mouth, lips, pharynx, &c.; b, tentscular gangiis,
sending’nerves to the arms; 0, optic norves; g, sub-awo-
phagenl gunglion ; v, great nerve of the viscorn, of which
one of the br 1. 4 an ol I glion, r,
and enters the gills ; m, another branch, having the same
origin, mnd furmished with & star-shaped ganglion, ¢, that
sends nerves to the mantle.

ted eansli

Lastly, the nervous system of these animals
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is more complicated than that of other Mollusks; and the different
Zanglia, situated around the cesophagus, tend more to unite in a
single mass. The nervous collar thus formed is composed of a
pair of cephalic ganglia, whence originate the optic nerves ; of a
pair of ganglia, situated more in front, bat beneath the cesopha-
gus, and furnishing the tentacula with nerves ; lastly, of a pair
ofy thoracic ganglia, supp;lgng the mantle with nerves, and
sending backwards two cords on each side, which are themselves
furnished with ganglia, whence proceed nerves that supply the
mantle, gills, heart, &c. It, is evident from this description,
that the nervous system of the Cephalopods approaches that of
the lower Fishes in many particulars; especially in the almost
complete concentration of the nervous centres in the region of the
head, and in the presence of the rudiments of a cerebral mass,
\ If the cords that procéed backwards from the sub-cesophageal
)gnllglion had been united on the central line, instead of diverging
from each other, they weuld have presented a strong analogy in
position, as well as in function, to the Spinal Cord of Vertebrata.
883. Cephalopods are almost exclusively’ marine in  their
habits ; only a few of them, such as the Octopus or Poulp
(Fig. 545), ever quitting the water to,prowl along the share in
search of food. When thus moving, they walk in what may be
considered an inverted position? the mouth being dowriwards,
and the opposite extremity of the .body being direcftd upwards.
When swimming, the Poulp moves backwards through the
water, propelling itself by the alternate contractions and exten-
sions of the circular fin, avhich unites the bases of the arms.  But
the long slender-bodied Calamaries (Fig. 540), in which the arms
are ghort, swim much more after the manner of Fighes ; striking
the water, by means of the fin.like expansions of the mantle
{ﬂlong the back and abdomen, with such forde as occasionally to
Taise themselves out of the water. The Nautilus (Fig. 548)
scems more limited in regard to its means of locomotion ; sinee
its arms are not long enough to serve as efficient instruments for
this purpose, and it has no other means, except a fleshy disc,
which resembles that of the Gasteropods, and which enables the
animal to crawl along solid surfaces in an inverted position.
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884, The animals of this Class are extremely voracious in
their habits ; and seldom, if ever, devour anything but animal
food. They chicfly prey ypon small Fithes and Crostacea; and
geem especially destined to restrain the too rapid multiplication
of the latter. Windin2 its arms around the body and limbs o
even a powerful Crab, and securing them all by fixing its sucker
upon their surfaces, the Cuttle-fis pick the shell to piecg
with its powerful mandibles, and ‘extract the contained flesh,
without fear of injury ;—an action which no animal of any
other Class could attempt. The frm armour, and powerful
crushing jaws, of the more ancient Fishes, might have enabled
them likewise to feed upon Crustacea; but no such Fishes now
exist., The Common Cuttle-fish, and the Calamaries or Squids,
are often very troublesome to fishermen, by following shoals of
fish into the nets, devouring large (lentiiies of them, and watch- ;
ing an opportunity to dart away before they can themselves be
seized. In their turn, they become the prey of the larger Fj_sg{A\ - 4
and of Cetacea. They are much used as baits in the Newfound-
land Cod Fisheryﬂ; and in the stomachs of the smaller Cetacea

great numbers of the undigested horny Mandibles are frequently s
found, indicating (of course) that at least a corresponding num-
ber of the Cuttle-fish"have been devoured by them.—Some '

species of this class aitain a condiderable size. The Onychoteuthis,
the suckers dh whose two long arms are furnished with hooks af
?heir edges, has been known to attain the length of six feet ; and
it is much dreaded by the natives of the Polynesian islands, who
are said to have been attacked by it, when diving for shell-fish.

885. The Class of Cephalopoda may be divided into two o f
Orders, according® to the number of the gills (§ 878) ;—the " A
’Dmnmcuuu. or_two-gilled, including the Cuttle-fish, Arg.
naut, and their allies, having only one pair of those organs .
and the TETRABRANCHIATA, or four-gilled, including only the
_ true Nautilus among the existing Cephalopods, but comprehend.
ing a vast number of “species now extinct, possessing four of
those organs. The latter of these Orders is the one most allied
to the Gasteropoda, both in the stracture of the shell, and in tle
conformation of the animal.

.
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* \ 886. The species of the Dibranchiate Order are extremely

,  U§merous; and they frequent every part of the ocean, from the

' argtic to the equatorial regions,—some preferring the neighbour-
hdod of the shores, whilst others are found only in the open sea.
None of them possess more than fen arms, and a part have only
eight ; the latter are considered as forming the highest group,
being the most removed from the Tetrabranchiate Order. In
only one gepus, the Argonauta, do we find the body inclosed in
an external shell ; in all the rest, the shell, or that which repre-
stnts it, is intermal, or rathgr is included between two folds of
the mantle; and it serves rather as an organ of support, than as
a protection to the animal.

887. To the Octopod, or eight-footed family, belongs the

K,

Fio. 035, —0crorus or Pourl.

common Octopus or Poulp (Fig, 545), which is common dn the
southern coasts of Europe, and which is occasionally met with
on our own shores. This animal is the Polypus of ancient
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Naturalists; who were quite unacquainted with the animals to
which the name is now restricted. (Indeed this name was first
conferred on the Hydra and its allies, on account of their simi-

larity in form, and in the position of their prehensile arms or
feet, to the animal previonsly known under that appellation))
The common Poulp has arms six times the length of its body ;
and each of these is furnished with 120 pairs of suckers. Evﬁy
sucker is composed of a circular adhesive disc composed of a
muscular membrane ; this has a thick fleshy circumference, and
presents a number of lines radintin‘g towards the circular orifice
of an inner cavity, situated beneath the central part of the dise.
In this cavity is a moveable circular piston; which, when the
sucker is not in action, appears level with the circular aperture;
but which, when the disc is closely upplied to any object, is
strongly drawn back, so as to increase the size of the cavity and
produce a vacuum ia it ;—forming, in fact, an air-pump of the
most precise and beautiful construction. When the aniinal
releases its hold, it relaxes the muscles that drew back the
piston; and the vacuum is then made to cease. The whole
apparatus might be compared to a boy’s leather-gucker, with an
exhausting syringe ﬁttes ‘to ifs centre.

888. Tt may be noticed, as a curious example of reflex action,
that the ner-ons trunk supplying each arm of the Octopus, is
furnished with a series of gafiglia, corresponding in number and
position with the suckers, A part of the trunk passes over the
whole series of ganglia without entering them,—precisely as in
the case of the ventral cord of the Articulata (AN Prysror.
§ 442); and thie sends branches into each sucker, so as directly
to convey to them the influence of the cephalic ganglia, and thys
to cause them all tv contract at the will of the animal. On th
other hand, each sucker receives nervouns filaments from ite W
ganglion ; and may be made to contract, when stimulated to g,
g0, by the contact of a soiid substance, even though the arm is
entirely separated from the body. Ilence, when a Cuttle-fish
has fixed itself upon any animal, it may be cut into pieces with-
ont the suckers relaxing their hold; since the muscles of every
sucker are called into action by the reflex properties of its own
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ganglion alone. The conforntation now described is common to
the whole Order. .

889. In regard to the Poulp itas been justly remarked,
that there is something strange and yocouth in the aspect of
this creature ; its long flexible arms moving and curling in all

irections ; and its large eyes, which stare with fixed gaze,
dering it even repulsive.” Even a cursory observer would pre-
dict it to be ferocious and carnivorous ; and its actual character
harmonises with its appearance. Woe ' to the Fish that is
infolded within the tenaciofs grasp of its arms,
vain ; for the suckers adhere with such tenacity, that they may
sooner be wrenched off than unfixed. Closer and closer to the
mouth is the victim brought ; until, being firmly secured as in a
vice, the work of demqlition commences.—Although the largest
Octopi of which®we have ang account that is entirely free from
doubt, do not measure above 4 feet between the ends of the arms ;
yet the inhabitants of several parts of the warmer regions of the
globe: confidently assert, that much larger anes are to be met
with. These are said to extend their arms ot of the water, and
thus to lay hold of men, or of the masts of small vessels, The
inhabitants of some of the islandsein fite, Indian Archipelago are
said to affirm, that Cuattle-fish are often seen two dathoms
(12 feet) broad over their centre, with arms pine fathoms
(54 feet long) ; and are stated teprovide themselves with axes,
whenever they go out in boats, from their fear of being seized
by these montters. Allowing for agreat deal of exaggeration
in these accounts, it is”still probable that Octopi exist in the
open sea, of much larger size t.han any wjth which we are
familiarly acquainted. *
f 890. A very interesting species of the Ogto
‘Ar_qonau(a, commonly called the ¢ Paper-N
‘Whiteness and delicacy of its shell,
tommon with the true Nautilus, it
latter designation were entirely ab
naut” substituted for it, The gh

truc Nautilus ; but possesses one spiral cavity, into which the
animal ¢fn withdraw itself entirely. The animal, however, has

Resistance is

pod group is the
autilus,” from the

As the animal has Jittle in
would be much better if the
andoned, and that of Argo-
ell is not chambered, a¢ in the
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no muscular attachment to its shell ; whence it has been sup-
posed by many Naturalists to be a patasitic inhabitant, which

D

v

540 —~AnsonavT, on PArrn-NAUTILUS,

bhad taken up its abode within it ; the shell, from its resemblance
to that of the Carinaria (Fig. 901) being imagined to have
been really formed by an animal allied to that genus. It has
been lately proved, however, by the interesting expertments of
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Madame Power (who has Kept a number of ‘these animals ina
kind of eage inclosed fwom the sea in the bay of Messina), that
the shell increases regularly with the Yrowth of the animal ; and
that the Mollusk possesses the power ofjrepairing the shell when
injured, in a manner corresponding to its original formation ;
¢ thence no reasonable doubt can exist, that the Argonaut is the
» 1 construction of it.

1891, Of the eight arms of the Argonaut, six taper gradually
togvards the extremities; but two are expanded into wide mem-
branous flaps, From very early timesy this animal has been

reputed to swim on the surface of thessca, using its arms as oars,
and spreading these expanded membranes gs sails, so as to be
wafted along by the wind. But it is now known by accurate
observation of the living animal, that this is altogether a fiction
(gpnouglx an inteﬂ:sting one) ;eand that the expanded membranes
Are spread over the sides of the shell, meedng along its keel or
¢dge, and completely inclosing it. Tt is by these, indeed, Tather
than by the surface of the body itself, tbat the caleareous
secretion is poured out, for the enlargement or reparation of
the-shell. It avill be observed that there js a double row of
suckers along the edge of each of*the’&xpanded arms; and by
theso suckers they are hel in cloge contact with each othes alon
the kecl of the shell. When the animal withdrays its whole
body into the shell, the exterioe of the latfer is about half
uncovered, the expanded arms also being partly drawn in, By
the action of the arms, the Argonaut can swim backwards in
the same manner as othef Octopi ; and it can also creep along the
. 3 o
y bottom of the sea.—There is a foa_sll.gellus, Bf’”ﬁropﬁon, abundant
in the mountain-limestone formafion 3 Which, from the charae-
‘lorg of its shell, is regarded as neasly allied to the Argonaut, =
‘ 892. " The Decapod family, which, besides the cight ordinary
®ms, has two longer and slenderer ones, presents many points
*of approach to the Tetrabranchiate Order. | This affinity is indi-
cated, not merely by the increased number of the external arms,
but by their smaller size in proportion to the body, By the
frequent development of a second row of small tentacula within
the others, and by several internal characters, egpecially the

VOL. 1f, , SE. .
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development of a chambered shelly of which we find some traces
in most of the different forms included in it. To this group
belong the Loligo, or Calamary (Fig. 540), already several
times noticed ; the common Sepia, or Cuttle-fish, whose body
is more bulky in proportion to its length; the Loligopsia, st
remarkable for the length of its additional pair of arms (Fig. 543)};
and several others having the same general form. Inall th‘ej‘,
the only rudiment of a shell is a straight flat body, sometimes
broad and firm, as in the Cuttle-fish (forming the pounce-boge,
which may be picked up on every cbast), sometimes slender and
horny, as in the Loligo.—There is an existing genus, however,
in which a chambered shell exists, very
strongly resembling those of the Ammo-
nite (Fig. 549) in general form, but com-
pletely inclosed by the animal, se as to
become altogether dnternal ; this is the
Spirula, an inhabitant of tropical seas,
whose delicate little shell may be picked
up on almost any sandy shore’in warm
latitudes. The animal has not yet been
very carefully examined $ “but'it is known-
fopostm no more than ten arms ; whenee
its position is fixed as belonging to this
group, rather than to the® succeeding
Order.

_ 593. With this family we are to asso-
ciate an extremely interesting genus, the
Belemnite, whosp remains abound in
several of the older rocks, especially the
Lias and Oolite. <~The shell zonsists of a
conical chambered portion, implanted (as
it were) into a corresponding hollow of a
long solid sheath, tapering to a point at  Pio. H7—Brumsvirss;
its ](:Wl.‘l‘ extremity (Fig. 547). The a.:‘nm extromity, showing
conicil chambered portion extends cOM- yeved cons fate e moe
siderably beyond the hollow of the stony
gheath ; but the border of the latter seems to have been prolonged
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forwards in a horny condition, so as still to envelope the cham.-
bered cone, In the lasé or largest chamber of the cone, distinet
remains c}' anyink-bag have been frequently met with; from
Which it has been argued, that, notyithstanding: the strong
resemblance of the shell to that of many genera allied to the
ruc Nautilus and belonging to the Tetrabranchiate group,
e animal must have been Dibranchiate, and must have
included the shell together with its massive sheath, in the same
nkanner as the Cuttle-fish included the pounce-hone.
ment was founded upon th% fact, that the Nautilus—the only
Tetrabranchiate Cephalopod now living—possesses n0 ink-bag ;
its power of withdrawing the body completely into its shell,
rendering such a means of protection unnecessary : and its
Justice is made evidens by the recent discovery of specimens
of Belemnite, in"which the soft parts of the animal are so well
reserved, as to enable their form and geweral structure to be
distinctly traced. From these it has been ascertained, that.the
arms were furnished with hooks, as in ‘the ©nychoteuthis ; and
that the body had 2 pair of small lateral fins situated at about
the middle of its length. From the weight of its dense internal
shell, the Belemnite may be supptsed” tg have commonly main-
tained a vertical position ; and, ,as its chgmbered porton was
provided with a siphuncle analogous to that which we find in
the Nautilus (§ 894), the anima® probably Had the power of
ascending and descending in the water with facility. Tt would
rise swiftly and stealthily to fix its claws in the belly of a fish
swimming at the surface above; and then, perhaps, as swiftly
dart down and drag its prey to thg bottom, agd devourit. We
- 8unot doubt that, like the hooked Calamaries of the present
“eas, the ancient Belemnites wére the mest formidable and®
Predaceous of their class.

This argu-
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894. From the remains preserved in a fossil state, the Ceph A
lopoda of this Order appedr to have been formerly most abungy-
ant in our seas; as they present themselves throughout almost
all marine strata, from the very earliest of the Paleozoic senrfs,
to those of a comparatively recent epoch. Yet some causes, of
which we are at present ignorant, have produced the almost
entire extinction of the Order; the only existing representative
of it being the Nautilus pompilius, or Pearly Nautilps, sonamed

Fio. 58.—Pranyy :anua; with the shell laid open ; f, wntncu‘ln; ¢, funnel ; >
oat; m, portion of mantle ; ¢, €yo; g, siphon. 0

from the nacreous lining of its shell. The shell of this animal

is well kno‘wn ; being found on most shores between the tropics. { |

Of the animal which constructs it, however, Naturalists had

until recently, the most vague and incorrect ideas,—the Nautilu;

being very rarely met with in the living state, owing to its being
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an inhabitant of the open sea, und possessing the power of sinking
at-the slightest alarm. [The general structure of the shell, which
may be taken as a type of the wholg group of chambered shells,
will be evident from the accompanying figure ; which represents
it 1aid open. Externally it presents ndthing remarkable, being
flattened spiral ; but when its interior is examined, it is found
be divided into chambers, by a large number of transverse par-
tikicns of shelly matter. The outer chamber is by far the largest,
d to this the body of the animal is restricted ; but it maintains
%connection with the rest by means of a membranous tube, called
the siphuncle (7, Fig. 548), which passes down through a per-
foration/mear the centre of each partition, and thus penetrates
even to the innermost and smallest chamber, Although the
history of the growth ,of the Nautilus cannot (for want of a
sufficient number of specimgns) be positively stated, there is
crery reason to believe that, at the usual period for the enlarge-
ment of the shell, the "animal adds to the edges of the outer
chambers, in such a manner as at the same time to prolong and
widen it ; and that it then throws a new partition across its
lower or inner, part, o as to form an additional chamber. Hence
the number of chambers would vasw in different specimens,
according to their respective ages, and the consequent number of
additions they have made to their shells ; ind this is found to be
the fact. ° e
895. The general structure of the animal is intermediate
between that®of the Dibranchiate Cgphalopods, and that of the
Gasteropods. The arm# are very numerous, amounting to ne
hundred ; they are unprovided with suckers, and they are short
And slender, closely resembling ¢fie tentaculd of many Gastero-
. ¥ Pods.  The head supports a largg fleshy disg ; upon which it ig
believed that the animal can crawl over the bottom or shores of
the ocean, as a Snail upon its foot. The power which the
Nautilus possesses, of rising and sinking in water at will, has’
been attributed to the chambered structure of its shell ; and toa
power which it has been supposed to possess, of diminisking its
P“"‘» by'.forcing water from the sac which surrounds the heart
into the siphuncle,—or allowing it to be expelled from that tube

arly a
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by the elasticity of the air in the chambers, when it desires to
inerease the bulk of the soft parts of its hody. IF such increase
and decrease in bulk coukl be effected without any change in \.
the weight of the wnole mass, it would be caused (according to
well-known principles of Hydrostatics) to ascend or descend iy
water ; the animal with its shell being altogether of so nearl
the same specifie gravity” with that fluid, that a very slig
difference in this respect may produce either effect. But tlfis
theory, however ingenious, iz inconsistent with the fact that, f;n
some of the fossil chambered shells of this group, which we only
know from their fossil remains, the siphuncle was evideéntly con-
tinued as a shelly tube throughout, and thercfore could not have
been distended with fluid ; and even in the recent Nautilus, it
does not appear to have been possessed of sufficient elasticity, to |
admit the action thus assigned to it The use of the chambered |
structure, and of the siphuncle, therefore, still remains nnknown,‘_x
896. The numbers of Fossil chambered shells formed ondle N
same plan, and therefore probably to be regarded as the remains -
of Cephalopods of similar organisation, is very great. Thus we :

sandstones of the Silurian-system, down to those covering the
chalk, large numbers of shells, very nearly resembling the exist-
ing Nautilus, and therefore called Nautilites. Another fossil A
genus, the Orthoceratite, hade chambered shell, formed upon \
the same plan with the Nautilus, but straight instead of being
spirally curved. In these two genera,—as in some others allied
to them, and forming the family Navmius, the partitions or
septa between the chambers are smooth or simple ;—that is,
although they are rather concuve on the surface which loo)s
towards the outer chamber, an similarly convex on the othey or\
inner side, they have no inequality or irregularity of surfag, .,
Moreover, in both instances, they are, usually perforated by tlu.,/
siphuncle nearly in their middle.

897. In the spiral and straight shells which form the family :
AmMOWITIDE, on the contrary, the partitions are very sinnous |}
or wavy, sometimes even forming sharply-bent or 7ig-mg lines O
(Fig. 549) ; and the siphuncle usually runs along the outer edge, d

. find in almost all marine strata, from the oldest Jimestones and ] ‘1
L
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and may be seen projecting from the surface. The Ammonites,
commonly called Snake-stones, are among the most abundant
of all fossils ; especially in the Lias,
+ Chalk, and Qolite formations. Their
size is sometimes very considerable ;
Ammonites being occasionally met
iith of as much as four feet in dia-
Meter ; and a diameter of three feet
being by no means uncommon. In
some places they are so mumerous,
that the rocks seem (as it were) R
composed of them alone. Above two R,
hundred species of these shells have been already described ; and
it appears that many of these were very widely distributed.
. Thus two species of Ammonites found in the Himalaya moun-
_,\ fains, at a height of 16,000 feet above the sea, are identical with
species which are common near Lyme in Dorsetshire. These
animals must have evidently been very important agents,—their
carnivorous habits being duly considered,—in kceping the balance
among the other tenants of the seas, by preventing the excessive
multiplication of Crustacen, as well'a.g (in all probability) of
other Mollusks, and of Fishes. That their mouth was armed
in the same manner as that of the exiEting Cgplmlopods, is
evident from the fact, that Riyscolites, or fossilized beaks, are
found in large numbers, associated with the shells of the Ammo-
nites, in the ‘beds in which they ocqur. It has been suspected
by some Naturalists, that the Ammonite might have been, like
the existing Spirula (§ 892), an internal, not an external shell.
This idea, however, is inconsistéht with the size of the outer
¢hamber, which is quite large senough to, receive the animal,
\ Usually forming two-thirds of an entire whorl or turn of the
shell; and also with the fact that the mouth of the shell, in
specimens in which it has been foupd perfect, is so constructed
as to have been evidently connected with the eaternal parts of
the aninal, and not to have furnished attachment to snternal
organs, The shells of the Ammonites secming to have been
thinner than those of the Nautilites ; and as their form was less

- L -
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arched, they mould have been less capable of resisting pressure
if they had not been furnished with rzbs and Josses, variously
disposed in the different species, for the purpose of strcngthenmg

them. 1In the species represented in the accompanying figure,
these ribs are very prominent. }

Fi1o. 550, —ANN0OXITES. ®

898. Several kinds of chambered shells, with sinuous parti-
tions, are met with in various strata. These seem to have borne
the same relation to ‘the Ammonite, as the Orthoceratite to_
Nautilus; and they have been arranged, according to their
minuter diversities’ of structure.. Some of them are spirally
curved, but the several whorls or turns of the spire are not in
contact with each other ; this is the case with the Crioceratite.
Others are strmgllt, or bat shghtly curved ; such as the Baculite.
The Turrilite, again, hds more of a corkscrew curve, resembling
that of many Gasteropod shells.—There is good reason to believe
that this group, which most abounded at the period when the
Ichthyo«:mrus and Plesiosanrns were the pnnclpa] mhabltants of
the sea and shores, was preyed on by these marine tyrants ; the
remains of the beaks, and even of the hormy rings surrounding

the suckers, of Cephalopods, haying been found in the fossilized
excrement of those Reptiles.




o A CHAPTER XVI.
)' OF THE CLASSES OF PTEROPODA AND HETEROPODA.

899. NorwrrasranpiNethe emall size of the class PreroroDa,
it is intereeting in many particulars. It may be regarded as
representing, in the sub-kingdom Mollusea, the Birds of the Ver-
tebrated sub-kingdoms, and the Insects of the Articulated series;
and the inconsiderable, number of distinct forms which it pre-
sents, may probably be accounted for by reverting to the wide

» departure from the usual Mo]luscous type, which the animals of

tliis class exhibit in their structure and habits. They are par-
ticularly distingnished by the possession of a pair of fin-like

l:‘m. 551.—Crio BOREALIS, n

-

organs, or wings, consisting of an expansiow of the mantle ont’
\Q/C‘ach side of the neck, and furnished with muscular fibres; by
\the aid of which instruments, they can Ve rapidly propelled
tlu-ough the water. The body is uniformly symmetrical ; that
is, its two sides precisely correspond,—a condition evidently

/ favourable for rapid movement. It is from the wing-like cha~
racter of these lateral appendages, that the name of the class,

which means wing-footed,'is derived. Although the number of
species belonging to this Class is small, and their dimensions are



358 PTEROPODA.~—CLIO,

inconsiderable, yet the mumber of individuals which associate
together in shoals is often enormous, sp that the sea appears
literally alive with them. Some of them
are possessed of a shell; whilst others
are unprovided with such a protection.
Where®it exists, it is very light and deli
cate; and it seldom covers more th
the posterior half of the body (Fig. 552).
In one beautiful little Mollusk, the Cynz-
Lulia, it has®he form of a slipper; from
the large opening of which, the wings or
fins are put forth., The head of these
animals is usually promineat, possess-
_ ¢ ing eyes and semsory tentacula; and
their internal organisation is of a very complex® nature. ¢
900. The Clio (Eig. 551) is one of the best-known genera of 4
this class ; and its general aspect conveys a good idea of thagof -
the whole group. One species of this genus, the Clio lorealis,
abounds in the Arctic seas; presénting itself in such vast num-
bers, that, when the weather'is calm, the surface appears covered
with them for miles togsthers and an analogous species, the
Clio avstralis, appears to be equally abundant in the polar
regions of the southern hemisphere. These animals are well
: known to the whale-fishers and others, as whales” jfood, being
among the chief articles on which that monster,—the largest
existing animal,—is supparted. It has been assérted that the
sea is sometimes so glutted with the Clids, that the ‘Whale can-
mot open its mouth without ingulphing thousands of them.—The
chief point of special interest in the structure of the Clio, is the
.conformation of its organs for she capture and mastication of its,
food. The six tentacula, which are seen to project from the'{.
head, and which appear at first sight to be merely fleshy append.’/
ages, are in reality instruments of prehension: most elabomtely
constructed. Each of these six appendages, when examined
attentively, is seen t6 be of a reddish tint ; and this colour, under
the microscope, is found to be depen&ent upon the presence of
aumerous minute isolated red points, distributed over its surface.

Fro, 5562 ~HvaLma.
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When still further magnified,*these distinet points are eyidently
peculiar organs, arranggd with great regularity, so as to give a
speckled appearance to the whole of #he conical appendage ; and
their number, at a rough guess, may be estimated to be about
on each. When very minutely examined, every one of
hese specks is seen to comsist 6f a transparent cylinder, not
*llike the cell of a polype, and containing within its cavity
about twenty sucking-discs, mounted upon stalks, by which they
¢an be made to project beyond the edge of their sheath, so as to
apply themselves to their pfey. Thus, therefore, the head of one
Clio will bear about (3000 x 20 x 6) 360,000 of these micro-
scopic suckers ; an apparatus for prehension, which is, perhaps,
unparalleled in the whole animal kingdom. In this manner,
these active little animals are enabled to seize and hold their
. minuta prey.; Gnd their mouths are furnished with efficient
A instruments for reducing it. The jaws, which are placed laterally,
a8 in the Articulata, are furnished with long sharp comb-like
projections or teeth ; and the tongue is beset,with a vast number
of sharp spiny hooklets, curved backwards. Besides the prehen-
sile appendages just mentioned, twoensory tentacula are capable
of being put forth, for the purpose of fecling for the food. The
Clio possesses eyes, which, though extremely minute, have a
very complete organisation; and altogether its structure com-
pletely corresponds with what has been alfeady remarked in
regard to the character of the Class, as the Molluscous represen-
tative of Bird$ and Insects, . .

OF THE CLASS OF HETEROPODA. " °

901. The Mollusks of this class (which has been generally
considered as an Order of the Gasteropoda, but of which late
researches appear to require the removal fo its present position)
are distinguished from all others by the structure and position
of the foot. This, instedl of forming a fnorizohtnl%lilsc. nore or

less flattened, is compressed, so as to constitute a verti Lo

’
o
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cular paddle, serving as a fin. The edge of this, in many species, 3
is somewhat dilated at one part; formipg a kind of sucker, by
which the animals can attazh themselves, and which seems to be

a rudiment of the expanded foot of the Gasteropods. The gills

are external, and form plume-like tufts, situated at the hindex

part of the bick. The body i§ gelatinous in its consistence, an -
g0 transparent as to permit much of its interior organisation ’
be seen. The mouth is furnished with a sort of muscular tu

or proboscis, which can be protruded or drawn in at will ; and

it contains a rasp-like tongue.—~Ohe of the most remarkable

TN INCN

3073 2 3
e 3333
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e

F1o. 853 —CaniNa“ia ; a, mouth ; b, tentacula ; ¢, eyes; d, stomach ; ¢, gills ; Jf; anus;
P shell ; A, Tivers, 4, foot; &, sucker.

genera of this group, is the Cari;mw'a + which possesses a thin

aheli, not unlike that of thie Argonaut in form (§ 890). This

shell protects the heart and liver ; the gills float around its edge, ’
‘and the intestinal canal terminates in its interior.—All the known
animals of this group are inhabitants of the wnrmcr-tempemte, ‘
and tropical seas ; niany of them are found in the Mediterraneq, é

Their general form and structure correspond very closely witl,
those of the Carinaria. ) /

,
e
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{ CHAPTER XVIL .
)
1 OF THE CLASS OF GASTEROPODA.

>902. G AsTEROPODS are those Mollusca, which are provided
with a head, and which move from place to place by means of a
fleshy dise, or foot, placed under the abdomen. This Class,
representcd by the Snail, is. extremely numerous ; and is chiefly
composed of animals living in 2 univalve shell, which is usually
_ cone-shaped and rolled into a spiral. Some species, on the con-
| trary, are perfectly naked, ov destitute of shell : the Slug, for
;\‘ example. The body is elongated,
3 and terminates in front by a head
more or less developed, bearing
the mouth, which is provided
with fleshy tentacula varying in
mamber, from two to six; the
back is enveloped in a.mantle,
whjch is more or less prolonged
lackwards, and which secretes
" the shell; and the belly is covered
on its under side by the fleshy mass of the foot. The viscera,
lodged on the back, occupy the superior part of the buckler or
cone formed by the shell, and always remain inclosed there; but
_ the head and foot project beyord it, when the animal unfolds
itself for the purpose of walking ;and re-entcr the last turn of the
| spiral, when it again contracts. Hence the size of this last part
of the shell, and the form of the opening, are in keeping with
the size of the foot. In most aquatic Gasteropods whose shell is
spiral, there is a horny or calcarcous disc, called the operculuwm
Fig. 565, 0), which is attached to the posterior part of tue l‘fwk
and which closes the entrance of the shell when the animal wath-
draws itself.

Fia. 534 —CAss15.
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903. The heart is always systomic (Axtya. PHysion. § 281),
and is composed almost invariably of a yentricle and an®auricle
(Fig. 539) ; it is placed near the back of the animal, opposite
that side occupied by the reproductive organs.—The organs of
Respiration are formed in some instances for aerial, in others fo
aquatic, respiration. In the first case they consist of a cavit
on whose walls the blood-vessels form a complicated net-worlg;
and into the interior of which the external air penetrates, through
an orifice in the ounter border of the mantle. This pnlmoniof"br

Ft6. 555.—~Anatony av Tonno Piea ' p, foot , o, oparculum ; f, probaseis ; Lo, tent ;
#: eyes; m, mantle opencd longitudinally, ‘to show thé disposition of the respiratory
eavity ; £, anterior border of the mantle, which, in its natural position, covers the baclk
of the animal, leaving a weide slit by which the water enters the branchinl cavity; &, the
gills; vb, branchinl vein, returning to the beart, ¢; ab, branchial artery ; a, anys ;
1, intestine ; ¢, stomach and liver ; ov, oviduct, On the upper side of the neck arg
the cephalie ganglion, and the salivary gl 1ds.  And at @ i8 Shown o fringed membpe - A

which forms tho lower border of tho Left side of the apening that 1eads ta the respiratoyy 1f 4
cavities s )

lung-like cavity (Fig. 564), is situated on the back of th,
animal, and is lodged 1p e last turn of Wo spiral shell, when
the Mallusk is provided with an envelope of this kind, A

mo
those Gasteropods destined to breathe in water, the arrap .

gement

of the gills varies considerably ; in many, these organs are lodged -

Ny
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in a cavity analogous to that avhich constitutes the lung of the
préceding (Fig. 535) ; but in others, they are placed between
- the mantle and the foot, or even on the back of the animal, so 2s
to float freely in the surrounding liquiod. As examples of the
pulmonic Gasteropods, we may mention the Snail, and the Slug,
%hich live on land ; and the | 2 o
srmnaea, the Planorbis, and
hers, which live in stagnant
Whaters, and come to’ the sur-

sary for their respiration.

Among GasterOPOdS Pm“ded Pm 556, ~PLECIONRANCHDS 1 11, the mantlo
ith g\lls inclosed in a dorsal  turned back to show the gills, or: a, the

cavity we find the Vglutes, ‘,m,_“;m:;s"“:',xd proboscis; v, hood ;
| Whelks, Cowries, Olives, and :
_smany others. The Limpets and Pleurobrapchi (Fig. 556) have
thiese orrmns in the furrow which separates the foot from the
niantle ; and in
the Dons _(Fig.
568), the Eolis
(Fig. 557), and *
: others, they con-
Fio. 557.—Eovss. sisf, of folds or
* tufts, eomet.lmes
very numé&ous, fixed to the ﬂorsal surface of the body,

604, The"mouth of Gasteropods is surrounded with con-
tractile lips, and is sometimes armed with horny teeth, which
occupy the palate. In several other animals of this class, the
anterior part of the palate is ﬂ:ry fleshy, and can be made to

\y Project outwards, so as to form mprobosci«., In some cases, the.
stomach also is provided with cartilaginous, or even calcareous,
projections or teeth, fitted to divide the food. The intestine is
bent upon itself, and i is lodged between the lobes of the liver and
ovary : lastly, the abus is situated nenrly always on the right
side of the body, at but a little distance from the head. *

905. Tn this Class, the organs of sensation are less developed:
than in the Cephalopods ; the tentacula, which mos Gasteropods

o
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carry in front, serve but for toueh or smell. Their apparatus
for hearing, which has been only receptly discovered, is véry
simple ; consisting of a listle sac on each side, which is almost
imbedded in the céphalic ganglion. The eyes, which are some-
‘times wanting, are very small, and of a very simple structure);
sometimes they arve situated on the head, and sometimes carriec
at the base, the side, or the point of the tentacula. The Nervors
System is less developed than in the preceding Classes ; and/is
chiefly composed of a cephalic ganglion, which is connecbedﬁith
others, either placed immediately beneath the cesophagus, eor
scattered in distant parts of the body, according to the position
of the organs they respectively supply, which varies considerably
in this group. (See Axnw. Puysiow. § 438).
906. Of these animals, some are tferrestrial, some inhabit
. fresh waters, but most¥live in the sea. In general they are
formed for crawling, as the Snail, the Whelk, the Limpet, &e.; o
but sometimes they are rather adapted for swimming, as istie.
case with many of Jhe naked Gasteropods. A few of this clasa
attach themselves to the surface of rocks, and pass a great part
A of their lives with little variation in place. This is the case
with the Limpet for exavipley which is frequently found par-
tin}ly' imbedded in a hollow exactly fitting to its shell, and
therefore evidently formed by its own action. But the attach-
ment of such is mot a solid weion like that of the Oyster and
some other Conchifera ; being only produced by the adhesion of
the muscular disc, or foot,. which, acting like a sucker, can be
detached at any time by the will of the animal.

907. As already remarked, the Shells of Gasteropoda, where
they exist, are usually forméd in one piece, or are univalyp,
There is no instance of a Gasteropod forming a bizalre shel)
unless we consider the large calcarcons operculum of some o’t“
these Mollusks in the light of a second valve, with which iy’
cannot be rightly compared. But there is a group, nearly allied
to the Limpets, which is distinguished by the possession of a
multizalze shell (Fig. 584) ; the valves being disposed like the
segments of Articulated animals, and being connected by a
complex muscular apparatus, which strongly reminds us of that "
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which binds together and mtves the several segments in that
sub-kingdom. The mgterial of which the shell is composed,
varies considerably in regard to the relative quantities of animal
and of calcareous matter which it inclugdes. “In the Cones, Cow-
ries, Olives, and others known as porcellanous shells, the quantity
of animal matter 'is so small, that it can with' difficulty be
tected ; but in others, as the Limpet, there is considerably
. mme; and in some instances there is an almost entire absence
of;calearcous matter, the shell having merely the consistence of
horn,—T¢ is remarkable that, notwithstanding so many of this
group are destitute of shell in their perfect condition, aZl the
species belonging to it possess the rudiments of a shell when
they come forth from the egg ; and this has nearly the same
form in every case, being usually a simple cone, with the point
i‘ slightly turned 6ver. Inmost Gasteropods this shell is retained,
Aand ig enlarged by successive,additions ; but it soon falls off in
those cases, in whicl it is not to be permanent. The additions
which are made to the shell, for the purpose of deepouing its
cavity and widening its mouth, sometimes appear to be confined
to the edge anly ; whilst in other instances a new layer is thrown
out as a lining to the whole interior of-the shell.  In the former
case the line of junction between the old and the new parts.is often
marked externally by a prominent rib ; but the infernal surface
is beautifully smoothed off. o #

908. The forms of the shell in this Class are subject to great
variations ; biit those which appear most widely separated, may
be shown to be connected by intermediate links ; as well as to
have 2 common origin. The simplest of all shells

form, is that of the common Lafhpet, which is me
¥ ™More or Jess expanded at the basey; and in which t}
additions are all made in the same direction. Inan allied genus,
the Pilespsis, we find the point or apex of the cone somewhat
Prnlongcd and tum?d over, 50 as to resemble a “ fool’s cap” in
1ts form ; and the increase of this tend
spiral shell, such as that of the Planorl,
or turns are upon the same plane,

But if the whorls do not continu
YOL. 11,

in point of
rely a cone,
1¢ successive,

ency produces a regnlar
i#, in which all the whorls
—as ina * Catherine’s wheel.

e in the same plane, but turn
cec




like that of the common Snail, or the, Plaurotoma (Fig. 582).
From forms of this kind,swe may return to the Dentalivm,—

. which has a long straight cone, like
that of the Limpet narrowed and
drawn out,—by the Scalaria oy

366 roim AND GROWTH OF SHELL.
round a central line in a corkserew-like mode, a shell is formed o«
\ i
Wentletrap, in which the coils ‘f I Q

the spire touch each other only by :
AL i dsarn: on AGRATINA their ribs ; and by the Magilus aad ‘
COLARENARIS. Vermetts (Fig. 583), in which the

commencement only of the shell possesses a spiral form, the
remainder being prolonged into a tube which nearly approaches
the straight direction. When the whorls revolve around a ver-
tical line, instead of remaining in tha same plane; a sort of
central pillar is formed, which is termed the *columella, (Fig. :
558) ; this is usnally grooved at its lower part, for the passage
of water to the respiratory organs. el

909. The margin of the shell is not unfrequently fringed witl
spings. as in the Murer; these are formed (as are similar ap-

S

* Yo, 550 —MBnex TENUISPNA.

pendages in the Conchifora,) by prolongations of the Mantle ;""
and the dissimilar number of them in different specimens has
caused the establishment of many species, which, now that the
habits’of the animal are better known, prove to be but varying
forms of the same. For it has been ascertained that the nnixmﬁ
has not only the power of forming new spines, but of removing

-
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old ones, especially such as would interfere with the continued
growth of the shell. The edge of the Mantle is applied against
their bases, and a kind of absorptionof shelly matter scems to
fake place, a notch being formed, whichecauses them to be easily
broken off. Various analogous changes are produced by a similar
ction in other shells, the portions first formed being wholly or
%rtinlly removed.  Sometimes the walls of the older portions
are thinned for the purpose of lightening the shell ; and in other
ca%es the top of the cone is altogether removed, a groove having
been formed around its interior, which renders it so weak as to
be easily broken off ; in these last cases, the animal previously
Wwithdraws itself from the part that is thus to be separated, and
throws a new partition across, by which the top of the shell
remains closed after thes division. A shell thus deprived of its
| 2Pex is said to bo decollated, *
A 910, Ttis not only by such removals, tifat the form of uni-
valve shells undergoes a great change. Sometimes additions are

Fi6, 360.~Prrnocsras SCORPIO: g and 3. back and front views of the young sholl
e and d, the same of the adule

made to them, which completely alter their figure, so that two

individuals of differont ages wonld be scarcely supposed at first
; ’ cc2 .
5
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sight to belong to the same tribe.” But in all these cases, the
form of the young shell may be traced i that of the adult. The
accompanying figurgs of the Pteroceras show this change in a
moderate degree ; in other genera it is much more remarkable.
In another group of shells, of which the common Cowry is a

example, a still more curious alteration takes place. In th

youog shell the edge is sharp, and the mouth an opening of cofi-
siderable breadth. This state continues as long as the shell’ is
increasing in size ; but when it has arrived at adult age, the outer

“
Fro. 561 —Cyraza Bxaxtuens: a. yourig abells b.and & \nck.xmd front viows
of ndult ghell, *

Iip is thickened, ind brought so near the other as to leave but a

narrow chink between them. At the same time, a prolongation ‘

of the mantle on each side defiosits a new layer of shelly magge.y
on the outside of the previous one ; and as the two |)rolonga;:'
tions meet along the back, (the line of their junction being
usually evident on tle shéll), this additional coat, which is very
hard and porcellanous in its texture, incloses the whole previous
shell.—The operculum is principally confined to the aquatic
Gasteropoda. It is sometimes of the same texture as the shell
itself, and sometimes horny. It does not always close the entire



SUBDIVISIONS OF GASTEROPODA. 369

mouth of the shell; but it ig sometimes made to fit it, at all
stages of growth, with the most beautiful accuracy. Some of the
land species also possesd an operculum; but in general they are
destitute of it, and they form during hyberpation a temporary
¢losure to the mouth of the shell, by & viscid secretion, which
hardens into a thin plate, and includes within it a bubble of air,
gehind this, a second and even a third similar partition is occa-
stonally found, as in the common Snail.

911, The subdivision of this extensive Class into Orders,
may be best effected by arrgnging the different tribes according
to the character and position of the respiratory organs. The
following are those adopted by Cavier :—

I. Punmoxea. These are for the most part terrestrial species,
adapted to breathe the air by means of a pulinonary sac, or air

. cavity, the orifige of wliich they can open or close at will. Many
&l‘ﬂve no shell. )

" SUII. Nubmisranchnrara. These, as well ds all the succeeding
E . Orders, are aquatic, being adapted to respire water by gills, like

other Mollusca. The animals of this Orderhave no shell ; and

they carry their branchiz, which present various forms, oirsome
part of the back. ”

- .’ - . -
ITI. IxreROBRANCHIATA. These aressimilarin many respects

to the preceding, but the branchie are situated under the fnnrgigs
of the mantle. 4 g

1V. TectiBrANCHIATA. In the greater part of the animals
contained in this Order, the branchiz are situated upon the back

or on the side, and are cpvered in by a fold of the mantle, and this
- fold usually includes a shell more or less developed.

> iV Pmcﬂmmfaxcnuu. The.animals of this Order, to which
. - -’eloug all the spiral-shells, except tlose of the Pulmoniea, are so

\ Mamed from the comb-like formof the gill§, w
Situated in a cavity behind the lwad
Tespiratory sac of the Pulmonea,
numerous Order of the whole:

A4 B TuBULIBRANCITIAT A,
the last Order, but the

hich are usually”
s corresponding with the
_ This is by far the most

These have many affinities with
; shell is spiral only at its apex, where it
18 commonly fixed to (or rather inclosed by) other bodies, and is
prolonged in the shape of a tube more or less regular.

t »

iy c—
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.

VIL Scouripraxcuiata. In these, also, there is a consider-
able resemblance to the Pectinibranchiata in the form and
position of the gills ; but.the shells aré very open, scarcely in
any degree spiral, gnd cover the body and gills like a shield ;
and they also differ esseatially in their mode of reproduction. |

VIII. Cycropraxcuiata. These Mollusks have their gill
disposed in little tufts under the margins of the mantle, much ;
in the Inferobranchiata ; but they have shells, which are spreqd
out over the body, and differ from that Order in their mode! of
reproduction, t

o

Orper I,—PULMONEA.

9]2.. Although the greater part of the I!Iollusks of this |
- Order live on land, some are aquatic ; but these, like the aquatic /

s

o Fia, 562, —kinax nuves.

n.l,r-brcnthing Inzeets and Veru;‘brata, are obliged to come occa-
sionally to the surface to breathe, They all feed upon vegetables,
and “]Mly of them do so exclusively ; but some ayre extremely
voracious, and will devour almost any. organised matter that
fnlla.m their way. They are diffused through all climates,
particular species ‘being restrigted to each. Those without a
shell, commonly known as slugs, constitute the family Ly, .
o, In the common Slugs, as in most of the terrestrial species &
of this Order, we observe a prominent head, with four tentaculy ..
and at the end of the longer pair ‘the eyes are situated. These
tentacula can be drawhn inwards, by a process resembling the
inversion of the finger of a glove. On the bdck there is a kind
of shield or disk, formed by the mantle, which sometimes incloses
a small shell. This shield covers the pulmonary sac, the opening
of which is on its right side, and the head can be withdrawn
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beneath it. The Zestacelle ig a kind of slug (‘1Vh:Ch lnlns the dise
¥ g i g this always con-
f"'wf the mantle at the posterior SERECIEY, Mgl %

Y= e

Fi6. jm.—'l‘zsnn:u. A

is animal, which feeds largely on earth-
tains a sx.nall shell. ; ;ﬁl‘;‘fe south of France, and htz,ls lately been
:‘vzrn:ls, lf]:::::dt‘;:; gardens of this country, where it is multi-
miroduce
Pl’;{’ 3g r'i‘l;,l:b.;uails an.d their allifs, co.nstitntilfg f‘]'e . fa}nily
‘Anl!u c1xx, are closely allied to the b!ugs In organisation ; -dnﬁ'er-
17 in but little else than the possession of a shell, into \.\'luclf tlfe
hot:ly may be withdrawn. The Common Gm:don—Sr:ml of "this
St d the Heliz pomatia, or Edible Snail of France and
et ap P B Italy, are™ well-
e S o known examples
e« of this family.
Morestriki ngones
sare to be found,
however, in tro-
pical  climates.
Among the mem-
bers of this group,
“we may especially
_ motice the genus

Anastoma, which

Fia, BoL—AxAToMy or SBxatn; 1, foot; o, t:vn!mmln halfl isdistinguishedby
*  contracted: o, a sort of diaphragm, separating the respira.

tory cavity from the other viscora: s, partion of the sto. the peculiar form

mach ; 7, liver ; o, ovary ; i, intestine ; », roctum, of lust and position of the
part of the intestine ; a, anus; h, heart; ap, pulmonary

artory, distributed ovor the walls of the pulmonary cavity, Tnouth of the shell
« P;ar morta; v, secreting gland for the mucus which

. m-
‘covers the body ; cv, its excretory duct, opening noar the fn th.e adult. D.f
ATuS ing its carly l"o')

its mouth is in the same position. as that of other snails ;

s

@y

-~
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and thus it continues until the sbell is increased for the last
time. The direction of the curve is thcn enhre]y changed ;

‘s mouth with thickened lips and pro_)echng teeth is formed, so
as to be on the same plane with the spire; and from henceforth
1t must crawl with the spire downwards, unlike all other snails,

Fi6. 565, —~ANastona GLoposa, o

Some species of the genus Bulimus. attmn to great size, the eges
being as large as those of a pigeon. In certain species of the latter
genus, the direction of the coils of the shell is opposite to what i

Fi16, 506,—a, ACHATINA Zxnuva ; b, AcuariXa VinGinxa, (a reversed species).

is in other spiral shells; such are said to be repersed. A European
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species is one of those most rpmarkable for the decollation of its
shell.  Another large snail of tropical climates, as Achatina,
which feeds on trees anl shrubs, chigly on the western coast of
Africa, and in the West Indies; several of its specics are dis-

inguished by the beauty of their colburs; and some of them
are reversed.

914. The aquatic Pulmonea have only two tentacula. From the
necessity of coming to the surface to breathe, they can only live
il water of inconsiderable depth ; and they chiefly inhabit ponds
and shallow streams, or thedbanks of rivers. Some, however, live
on the sea-shore.
The Planorbis, the
shell of which is
quite flat, having
all its coils upon the
same level,is avery
common genus in
this country ; as is
also the Lymneaa,
which feed¥ upon

Fro. 507, ~LYNNEA STAGNALS. o % 5 :ﬁ;:isr‘ :;sa;‘;es“: :}}:‘;
plants, and the stomach of whieh has a very musc:xla.r g‘luanl.

2 o

Onber IL—NUDIBRANCHIATA.

915. The animals of this Order, which might be designated
Sea-Slugs, ave all marine ; s.md being aﬂapted to breathe
Wwater at any depths, and also (in many illslt:nnces) to swim with
facility, they are often found at a great distance from land.
When they swim, it is “5_“‘1.")' 0 a reversed position, the foot
being turned upwards ; this is made concave by muscular action,
50 as to serve as a kind of boat, the buoyancy of which keeps
the animal at the surface without effort, This Order iz.a very
numerous one ; and some of its species attain considerable size:
The number of those existing on our own shores is much gmf“-“'
than has been uspally supposed ;,a large numbep of species

°
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having been discovered by late reggarches. The Ifositi?n o-f the
gills varies in different genera. Thus ig the Doris (Fig. 568),

F10. $68.—Dons CORNUTA., Fi6. 369 —Trvoxia,

they are arranged in a cirenlar form around the termination of

- 3
¥ie. 570 —Tuerys LErORINA, UPPER AND UNDER 810K

tufts on each side of the back. = In the Thetys (Fig. 570), also,
they are arranged in two rows ?

along the back ; this animal is
remarkable for the large mem-
branous fringed ‘hood, which,
covers the head. TInthe Glaveys
(Fig. 571) they form two or
three large tufts on each sile,
which give assistance in swim-
ming. These beantiful little
Mollusks are inhabitants of the
Mediterranean  and  Tndian
Oceans; their hues are azure blue

and silver ; and they swim with great rapidity on their backs.

Fia, 571.—Gravers Forsranr.
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) _rar o

In the Eolis (Fig. 557), the get of respiration appears to be per-

formed by means of numerous finger-like processes, with which

’ the back is covered.— Most of thesg, animals deposit their eggs

on the shore in gelatinous masses ; the eggsbeing very regularly

:furr:mgcd in rows or bands. Of the fmmense number of eggs

. Which some of these contain, an idea may be derived from the

~ @« dpllowing fact, which is mentioned by Mr. Darwin, in regard to

lilc mass deposited by a large white species about 3} inches long,

oft thewshores of the Falkland Islapds. From two to five eggs

{cach of them 3-1000ths ofean inch in diameter) were contained

in a little spherical case. These cases were arranged two deep

in rows; and these rows adhered to each other in such a manner

as to form a ribbon,—running across it from one edge to the

other. One of these ribbons measured twenty inches in length,

and half an inch in breadth ; and by counting the number of

A the spherical cases contained in one-tenth of an inch of each

0w, and the number of rows in an equal 1cngth of the ribbon,

. Mr. D. ascertained that there must have been, in the whole
mass, at least six hundred thonsand eggs. °

-

OrpErR IIL—INFEROBRANCHIATA. -

916. The small number of Mollusks contained” in this Order
differ but little from the last, except in the position of their gills,
and their ineapability of swimming: They are, therefore, con-
fined to the sea-shore; where they subsist (as do also the

: Nudibranchiata) npon sea-weeds and other aquatic planta,

-
e

) v e
' OrpErR IV.—TECTIBRANCHIATA.

917. This Order begins to show an approach to that
arrangement of the gills, which characterises the great bulk of
the Class ; these organs being concealed beneath a fold of
the mantle, in which a small shell is usually contained. The
animals composing it are all marine ; and live chiefly on the

) »
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shore, or on ﬂoatmg sea-weeds. 4 very characteristic example
of the group is the Aplysia, commonly termed Sen-Hare, which

Fro. 672—ArLyaia,

is abundant on many parts of our own coasts. [ts common
name is probably derived from the peculjar form of the superior

of a quadruped. The head has a yery distinct neck. The gills
consist of leaflets arranged in a complex form, and situated.

the back beneath a fold of the mantle, which also incloses a flat
horny shell (Fig. 572). The digestive apparatus is very com-
plicated ; consisting of a membranous crop like that of Birds, a
gizzard having cmtilnvingus walls, and a third stomach beset
with slmrp lmoks in its"interior. These animals feed on sea-
weed. Tlu-y ave very sliiggish fn their movements, but have a
peculiar means of defence y,——copsisting of a deep purple liquid
(said by some to have acrid properties), which they can dis-
charge from the edge of the mantle when alarmed,«ind by which
the surrounding water is discoloured, sosthat the animal cannot
be discerned. Nearly allied to the Aplysia are the Bulla and

e -

pair of tentacula, which are flattened and hollowed like the c::-:/l

F10. 573%—BULLEA APEKTA. Fro, 874 ~Buorrs LioNania (a) ; Bunca Axreiia (W)

Bullea ; these have a small caleareous ehell, in which the spiral
g - o . -
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form begins to manifest itsflf. The Bullea aperta (Fig. 573)
is found in almost ewry sea, living on oozy bottoms. The
Bulla lignaria (Fig. 574, a) is remafkable for the density of the
walls oi: the stomach; amidst the tepdinous fibres of which, a
¥ 'lnrge quantity of calcareous matter is deposited, forming plates
' of bony firmness; these
3 ' are moved against each
other by powerful mus-
cles, so as to rub down
almost anysubstance that
is placed between them.
The Auathor has more
than once found a small
bivalve shell in this
sitnation. The shell of
the Bulla ampulla (Fig.
574, %) is interesting as
exhibiting,in its flat open
form, a transition, to-
wards that of the Aply-
L51a.—To this group is
Fie. §75.—BursaTaLLA Leacan, . also referred the curious
Bursatelly, (Fig. 575),
which is an inhabitant of the Tadian seas. "Iis gills project far
beyond the opening of the mantle.

R |

°
»

Oroer V.—PECTINIBRANCPIIATA.
¥ 918, This Order is not only by far the most numerous ir
the whole class, but contains the gnimals which may be regarded
as its most characteristic examples, They have all two tenta-
cula, and two eyes; the latter beirrg sometimes mounted on
footstalk, as in the Snail. The mouth is prolonged into a sort of
proboscis; and the tongue is furnished with little hooks. or
recurved spines, which enablo it to wear down the lardest bodies
by elow and oft-repeated action. The cavity, in which the gills

5
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are fixed, occupies the last whorl, 6r turn, of the shell (§ 903) ;
and in some of the Order there is a tubnlar prolongation of the
mantle, termed the siphon, for the purpose of conveying water into
this cavity, so that fhe agimal can respire without putting fort
its body from its shelter. DBy the presence or absence of this
organ, and by the form of the shell (which here appears to beay
a sufficiently constant relation with that of the amimal), th
large group may be arranged under the following families : —

1. Trocrom.xs, or the Periwinkis tribe, in which there is Jo
siphon, and which have the moutf closed by an opérculum,
usnally ealeareous.

11. Carurom.z, which have a wide open shell, very much
like that of the Limpets, without an operculum, and destitute of
a notch at the margin for the passage of the siphon.

II1. Buccrvonz, or the Whelk ‘tribe, which have a spiral
shell, and a canal at ¢he end of the columella for the passage of 1
the siphon. ' g

919. Thé family TrocBOID.E is & very extensive one, and
inclndes numerous species which ‘are interesting on account of
their peculiar habits, as well as for the beauty of their shells.
In the genera Trochus and* T'us bo, which may be considered its
types, the interior of the shell is nacreous; and the exterior, when
cleaned, usually presents a very pleasing mixture of colours. The
shell, though spiratly coiled, ussally has a more or less regular
conical form (as is seen in the common Periwinkle) ;—the first,
or earliest whorl, forming th= point of the cone, and each whorl
extending a little beyond the one above it, so as to increase the
diameter of the shell very regularly ;—and the mouth being
situated at the base of the cone, which in the Trocbus is almogy
Qat. The Trockus is distritated all over the world; ang"\
at least seventy specics of it are known, the largest bein,
restricted to tropical climates. Among these we may especially
notice the Z'rochus agplutinans, a native of the West Indies,
which derives its name from its singular habit of glueing to its
shell snuall pieces of stone, coral, shell, &e. This seems to answor
the purpose of strengthening its shell, which is thin and brittle.
A fresh-water species from Brazil has been described, in which




¥3Mong them may be mentioned the Paluding,
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there did not appear to be any real shell at all ; the animal being
inclosed in cases madg up of little stones and grains of sand,
agglutinated together with such exattness, as to form the fac-
#imile of a real Tyochoid shell. The Trofhus longispina from
India has the circumference ornamented with a row of lon
Spines, of a silvery or gold colour, placed at regular distances.
n the Turbo, to which the common Periwinkle belongs,* the
fouth of the shell js quite round ; and it is in this genus that we
fiid the most massive and stony opercula, The Periwinkle is
very \gonerall_v used as an afticle of food in the neighbourhoods
in which it abounds. Tt is considered in Sweden to afford a
sign of the coming weather ; the peasants lmving observed that,
whenever the Periwinkles ascend the rocks, it is a sure sign of a
storm being near, their instinct having tanght them to place them-
. =elveg out of thé reach of thadashing of the waves ; when, on the
Acontrary, they make a descentaypon the sand, it is an indication of
a calm.  The number of known recent species is between thirty
and forty; and, asin the former case, those of tempeiate climates
are much surpassed in size by the inhabitants of tropicpl seas,
Allied to the Turbo is the Sealaria, in which the turns of the
spire come in contact with cach ether only by their ribs, and of
which the principal species-—tlne Scalgria preciosa, or Wentle-
trap—was long famous on account of the high prige given for it
by shell-collectors. » b
920. The preceding genera are all inhabitants of salt water
only ; and their shells, as well as their bodies, have a very cha-
racteristic and peculiar’ structure. We have now to advert to
some, in which there is a considerable resemblance, in one or
both of theso particulars, to the Flelices and their allies, First

which nearly ap-
s an inhabitant of
nts of a siphon, for
spiratory cavity. In the com-

| Proaches the Turbo in the form of itg shell, but i
fresh water ; it possesses, however, the rudime
the introduction of water into the re

mon species, Paludina vivipara (Fig. 576), the young are produced

nlivci,. the eggs b?illg hatched within the oviduct. The lanthina,
or Violet Snail, is g beautiful little Mollusk, having a delicate
* This is referred by most Naturalists

to n new genus, Littorina.

N

-
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fragile violet-colonred shell, whieh presents the general form
of that of the Helix, although diffgring from it in some
impo;tant particulars. This shell has no oper-
culum; but this dppegdage is replaced by a
curious apparatus, which serves as a float,
enabling it to swim at the surface of the sea
without any effort. To the foot are attached
a number of vesicles, full of air, and resem-
bling foam-bubbles; and the animal seems to
have the power of compressing or emptying
these at will, so as cause itself to sink.
‘When irritated or alarmed, it pours out a viclet-coloured
secretion, resembling its shell in colour, which ®larkens the
water around it, and thus serves for sts concealment, in the

Fro. 576.—~8nnn

manner of the ink of the Cuttle-fish: The gentls Nerita, wl.id:j

is nearly allied to #his, contains.several species which inhab;
fresh water ; and some which even live out of the water glfo-
gether,—by the aid, probably, of some provision annlogous.to
that which enables the Climbiny Perch, or the Land Crab, to
liv'e at a distance from tlonwnwr. The Ampullaria (Fig. 57,'7),
’ . * hag a shell still more like that of the

« Heljees; and although provided with
a branchia! comb, like that of the
Tréchoid in general, it has also the
radiment of a pulmonary sac, like
that of the Snails, which is said to
be filled with water, and thus to
keep the gills moist for a long time.
Thé animal inhabits the fresiior
Fro, 577-—AsrvLrania fvdoss, b“"ckish waters of warm dinmgee
A gnd forms a caleareous °Percu,

lum. It is remarkably tenacious of life, partly in consequen, 5
of the curious provision just alluded to. Thus specimens | (fﬁ
been brought from Egypt to Paris alive, although packed y i
sawdust ; and in one instance, a box containing a large nu“l‘bu:
of river-shells from the Nile having been de s

: layed four months
on the road, the Ampullatix were found to have remained aljve

or Pa r.vnnu,"'
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in the midst of the mass of putrefaction caused by the death of
the other animals. The Helicina, which is nearl y allied to this,
i, like the Heliz, a terrestrial Mollusk. -

921. The family Carvrorns is asmall ofe, containing only a
few genera, which have shells more or less closely resembling that
of the Limpet, but which must be placed among the Pectini-
Iranchiata, on account of the structure and position of their
respiratory organs.. There is nothing in their history sufficiently

markable to detain ns.
" 922. The family Brecortomz is a very extensive one, and
contains a large proportion of the shells which make the greatest
display in Conchological museums, They are all distinguished
by the noteh at the extremity of ‘the columella for the passage
of the siphon ; and the greater or less length of this canal serves
to distinguish_ﬂle different subdivisions. Thus in the Cones,
_'_,,Cowries, &e. (Figs. 578, 579), it is very .short ; in the Buc-
ciititm, or Wheik, (Fig. 580), however, the canal is longer ;

whilst in the Murex (Fig. 559), and its allies, the tanal is very
much prolonged. The Cones; which are so named from the
conical figure of their shells, are remarkable for the length and
narrowness of the mouth, and fer the consequent thinness and
breadth of the head aad neck
of the animal. The shells of
this genus are in general very
beautifully coloured; and their
merkings possess a peeuliar
clearness and definiteness,
Some of the species are so
‘highly valued by Collectors,
as to bring a higher price
than almost any other shell—
as much as three hundred
guineas having been given for

asingle specimen. The Cones
are found abundantly on the shores of all tropical countries,

particularly of Asiay but they become more rare as they approach

the northern hemisphero ; and a fow species only are foundin the
voL, 11, b o '

Fro. 578.—Coxus GENERALLS,
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Mediterrancan. The Cypraa, or €owry, is also remarkable for
the brilliancy of its colours, and for the high polish of which it
is susceptible. The shells: of this genus and its allies are pre-
eminently porcellanous ; that is to say, they have much of th‘e
half glassy appearance of porcelain when they are polished ; anl
; they break with
fracture similar
that of earth
ware. This r
in part from the
very small quantity
of animal matter
Fig. 570.—~Cverza, they contain. The
: o form of the shell in
the young Cyprea is not very unlike that of the Cone ; its edge |
being thin and shayp; but it subsequently undergoes a very
remarkable change, as already described (§ 910) ; and it is t}fen
only that the full heauty is acquired by the shell, as it depends
on the deposit of the final layer of shelly matter over the whole
exterior. The genus Cypraa, also, is almost restricted to warm
climates ; where its species ave very abundant. ‘The Cyprea
" moneta., or Money Cow;k', is the current coin of the natives of
Siam, Bengal, and many parts of Africa ; it is collected in the
latter by the negro’ women, and,is sent thence to distant countries.
In Bengal, 3200 of these shells are reckoned to be equivalent to
a rupee, or about two shillings of English money. In the
Friendly Islands, permission to wear the Cypraa aurantia, or
Orange Cowrie, as an ornament, is only granted to persons of
the highest rank. The Cyprész aurora, which is considered the
. most rare species of the entixe genus, is suspended by the N,

Zealanders to their dress as an ornament.—Nearly allied to u::}/

Cone and Cyprea, are the Ovula, Olira, and many other genery,

923. The Buccinum and its allies have the columella some.
what prolonged, and exhibit a considerable notch or furrow for
the siphon, which is bent towards the Iéft. The genus Buceinum
probably contains the largest number of species, and these the
most universally diffused, of any Pectinibranchiate Gastero-
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pods.  The shells are found $n all parts of the world, from the
Polar circles to the Equator ; and the animals of many species
* are used as food,—those
ofthé Buccinumundatum
of our own shores being
known as Whelks. The
shells are not remark-
able for brilliant colours ;
but they present many
interesting varieties of
form and marking. The

animals never attain a

largesize; and the greater

Fi6, 580.~Buccivum Oxparuly, number of them ﬁ'equont

R 5 the shore. Their habits

'are analogous to those of a large proportion of this group, to

witich, therefore, a similar deseription will apply. They obtain

' their food by means of a long proboscis, inclosing a tongue that

’ is furnished with sharp teeth =t its extremity; by means of

, which they bore into other shells, and extract the animal from

the interior. This proboscis is net merely adapted, like that of

the Elephant, to bend itself in all directions; but it_may be

entirely retracted into the body, by means of a complex mus-

cular apparatus, which completely draws back the point, and the

half of the proboscis nearest to it, into the half attached to the

| head ;—just as when the finger of a glove is pushed back into

the part that incloses thepalm. When the proboscis is extended,

1 the tongue is protruded, and by the file-like action of jts teeth,

even the hardest shells are wom away. These carnivorous

Mollusks are not restricted in their destructive operations by

!y ties of kindred; for the shell of the Whelk itself is not

nfrequently found perforated, just as if by one of its own
Species.

924, Nearly allied to the Buccinum i8 the Cassis, or Helmet-
shell, which is one of the largest of the whole Class, Most of
the species are inhabitants of tropical shores; but a few are

o2
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found on the coast of the Mediterranean. They live at some
distance from the
shore, on the sand,
into which they
occasionally burk
row, 50 as to hid
themselves.
shells of the Casgfs
rufa and of
species are beauti-
fully sculptured
by Italian artists,
in imitation of
antique cameos ; the different layers of tolouring matter which
they contain, strongly resembling in hue those of the onyx and |
other precious stones formerly used for this purpose. OF these,‘(,
a great variety of ornaments are made ; and of late years a éon-
siderable trade has-been carried on in them on the Continent.
—Nusmerous other genera may be associated in the same group ;
but it will be sufficient here to notice the Purpura, a shell of
comparatively small size, but “which is very abundant in some
situaticas on our own coast and. elsewhere. The total number
of known species exceéds fifty ; the largest among them are
inhabitants of tropical seas. °It was from the animals of this
genus that the Roman purple dye was obtained; and a small
quantity of this may be found in the Purpura lapillus of the
British coasts,—All the Mollusks of this group, so far asis at
present known, have the habit of depositing their eggs in ogg-
cases, or aidamenta ; which arc of various forms in the different
* species, and are sttached it different modes. That of a.
Buccinum is often to be met with on our shores, in the form ¢
a large irregular ball, composed of a number of little vesicl
attached together, each cdntaining several eggs. The Purpura
forms a large number'of distinct cylindrical cases, which it
attaclies to the rocks it infests.

925. The last group comprised in this extensive family is

F1c. 58).—Cassts Tuneiosa.



BUCCINOIDE ;—FUSUS ; STROMBUS ; PLEUROTOMA. 385

that of the Murex and its alljes, which are distinguished by the
great length of the siphon, as well as (in many instances) by
the remarkable prolongation of the ghelly canal in which it is
protected along a part of its course. This is nowhere more
remarkable than in the Murex itself (Fig. 559). Frequently,
however, the shelly canal is not itself prolonged ; as is the case
ip the Puroceras (Fig. 560). To this group belong a consi-
d;:mble number of large shells. The Fusus much resembles the
Nourex ; but has none of those ridges or
tarices, which mark, in the latter, the
lines of successive addition to the shell.—
In like manner, the Strombus is allied to
the Pteroceras ; being distinguished, like
it, by a great extension_ of the lip, when
adult age is reached ; but this lip is desti-
s tute of the long finger-like progesses, which _
are so remarkable in that shell. The
accompanying figure of the Pleurotoma,
another genus belonging to the same group,
is here introduced for the purpose of
explaining the names which are given by
Conchologists to different parts of a shéll,
and which are made use of inthe scitn-*
tific description of it. At a is_seen the
canal for the passage of the siphon; ,
a hollow, here nearly closed up, termed
the wmbilicus ; ¢, thes internal edge or
left lip, which is partly formed by the
columella ; d, the ceternal or wight lip,
‘the edge of which is free; e, the notch
| 9F slit, which is peculiar to this genus; £,
“the sinus ; g, part of the last turn of the Fro. 882 —Prronoroxa
spire, which is called the zenter or Belly ; HARTIONION.

%y &, the turns or wharls of the spire ; L the lutu.rea, or lines of
union between these,
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926. The Mollusks of this Order construct an irregular]
tubular shell ; which so much resembles that formed by certain

Anhcljda, as to be scarcely distinguishable from it. They arg 4 % E
very few in number. The Vermetus (Fig. 583) is the princip: /
genus of the group. This is remarkable for the close resemblan, '
\
.-
Fio, 33— VEAXsTUs, 4

of its shell to that of the Serpula (ng. 528) ; but, when perfect, /
it moy be generally distinguished by the regularly-spiral twisg: >
ing of its first-formed portion. Some species associate together
in large masses, so ds even to form reefs; whilst others attach
themselves to Coral, and lengthen their shells in proportion as
the Coral grows up around them. When the animal has quitied
the lower part of its tubé that it may keep itself at the surface,
it usually throws a ‘paltition %cross, 'in the manner of the
Nautilus ; and a telerably regular series of such partitions is not
unfrequently found. In the Magilus, an allied genus of similar
habits, whose tube is sometimes lengthened in this manner to as
much as three feet, the first-formed part of the shell, instead of
being cut off, is sometimes completely filled up by the exudation

of solid matter. *

et B b

——

Orper VIL—SCUTIBRANCHIATA. /
927. This Order is dlso a small one, containing but two prin-
cipal genera, which do not differ widely from the Limpets, except
in the disposition of the gills. The shells are very open, without
an operculum, and the greater number are not in any degree
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spiral.  In the Haliotis, the ghell is slightly twisted ; and from
a faint resemblance it is thought to bear to the ear of a quadruped,
it has been called the Sfa Ear. Thiganimal, in its living state,
is one of the most beautiful of Gasteropods, on account of the
variety and richness of its colours. Its%hell, when the surface is
polished, possesses a pearly lustre, with resplendent metallic
Jgues. Tt is consequently much sought for as an ornament. The
aaimal attaches itself to the rock, after the manner of a Limpet,
13: a large muscular foot ; and the extent of the adhering surface
i€ so great, that a very considerable force is required to detach
it, when the animal is putting forth its strength. The best
mode of obtaining the shell, is to place the hand or some instru-
ment under,its edge (which is usually a little separated from th
rock when the animal Jis ul.fdisturbed) ; and to endeavour to
Temove it before the animal js alarmed. When this attempt is
" Mot successful, the animal draws its shell down upon the rock
with such firmness, as to grasp most securély anything that is
under its edge ; and in this manner fatal accidents have occurred

to men, who have incautiously.attempted to"remove these shells,
when under water. . ”

Omver VIITL.—CYCLOBRANCHIATAT

928, The genel?.l form of the Limpets, which principally
compose this Order, is well known ; and the peculiarity in the
position of their gills has already been mentioned. Closgely allied
to the Limpets in gencral structure, but differing remarkably in
the formation of the shell, are the Ckitons ; of which some small

- Species inhabit our shores, but which attain to much greater size

\ between the tropics. Their shell (?ig. 584) % composed of a num-"
berof platesarranged behind oncanether with great regularity, and
connected by a very complex series of ligaments and muscles,
which reminds the Naturalist of those which unite and move the
different segments in the Articulated animals. The Limpets
and Chitons fix themselves to the rock, in the same manner as
the Haliotiz; and it is stated that Crows and other birds,

-
£
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which endeavour to detach them for food, are sometimes caught oL
by the points of their bills, and are held there until they are

drowned by the advancing tide. The Limpets are herbi- ¢
. vorous, feeding upon sea-weeds, whicly

thiey reduce with their long riband-shape
rasp-like tongues.  Although we nsuall% 4
see them attached quite motionless f, & ”'"
rocks, this is because exposure to the a|
is unfavourable to their movement, sin 1
too free an admission of it between the T
gills would dry them up. It is when
covered with water, that their activity ’
manifests itself.—In many points of strue-
ture, the animals of this Order approach
those of Bw'\lwe shells. The rock, in the
¥i6. 484, —Citron. lepot,may almost be regarded as a second 1

" valve; since the muscle takes a firm

‘.

attachment to its surface, and draws down the shell upon it; in v
the same manner as the adductor muscle of the Bivalves enables [
the animal to inclose itself by drawing the two valyes of the shell i
together (§ 932). Moreovey the eyes are very amperfect or entirely
absent ; and many othél points of internal structure prove the
inferiorit'y of these antmals to tle Gasteropods in general. (%

J *

929. To enterinto any detailed account of the Fossil Remains
of this class, would be unsujtable to our prcscntrpurpose and it
will be sufficient here to state some general facts in regard fo
them. Remains of Univalve shells, of such a form and struc- " of
ture as evidently t6 have belonged to Gasteropod Mollusks, are

__ found in nearly every bed formed by the action of water, from |

Fthe very earliest of those containing fossils of any kind, down ¢,
the present time. Tn many instances, the fossil shells, even of}
the most ancient bcds, may be referred to genera which still
exist ;—thus a species’of Buccinwm is found in the rocks of the
Silurian system —alt.hough they do not correspond with any
species now living, except in cases where there is reason to believe
that the deposit was formed at a comparatively recent period.

0
.

$ o
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o The Conchologist is generally. able to determine, by an examina-
tion of the shell, whether it was formed by a marine or a fresh-
' water Mollusk ; and in this manner he often receives important
guidance, in determining the circumstances under which a
particular deposit was formed. But he cannot be sure in regard
to this, from the €xamination of one or two shells only ; since
there are many genera, which contain species of both kinds. He
is guided, therefore, by the comparison of all the shells contained
' in the deposit, with their nearest allies amongst those now
| existing. Sometimes theré is such a mixture of marine and
fresh-water shells, as to induce the belief, that the deposit was
formed in the estuary at the mouth of a river, of which both
might be inhabitants at once.  Tn other cases, the shells are so
exclusively fresh-water, as to indicate that the deposit was
formed at the bottom of a river or lake; and in this case, as
AJMight have been expected, it is usually of no great extent.
When the nature of the shells indicates a deposit from the
bottom of the sea, the same shells are frequently found in strata,
which differ greatly in their mineral materials, and which present
themselves at very different parts of the earth’s surface ; and
they thus afford important assistance to the Geologist, in deter-
mining the real correspondence betweefi these deposits. Itisa
curious fact, that in all the earlier rocks, down to the chalk-
| formation, the remains of the carnivorous Gasteropods bear a
very small proportion to those of the Zerbivorous group ; and their
place would seem to have been thep supplied by the numerous
Cephalopods of predaceous habits, which then infested the seas
2 4 (§ 896)s Nearly all of these disappeared after the Chalk was
formed; and the proportion ef the carnivorous Giasteropods

l ~,',/‘-‘Xhibits a remarkable increase from that period. 3

\
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CHAPTER XVIII.
OF THE LAMELLIBRANCHIATE CONCHIFERA. <

930. Tms group is nearly synonymous with that of Bwalm
in the Linnman arrangement, sincesall the animals which conw.
struct bivalve shells belong to it; but it also contains a few
species whose shells are Incottivalee ; and some others, in which
there appears at first sight an entire departure from the usual
form. The Mollusks belonging to, this, Class are, in common
with the Tunicata, destitute of a llcad that is, the mouth is
not situated upon a prominent part, of the body, nor assisted m
its choice of food by organs of speéial sensation in its neighbous=
hood ; but the entrance ® the stomach is buried between the
folds of the mantle. * .

931. " The part of the structure of these animals which is best
known, is the skell. Thisis composed of particles of carbonate of
lime, exuded from the sutface of the mantle, and contained in the
cavities ot ‘cells, or betwech layers of membrane (§ 870). If one of
the valves of an Oyster be exampined, it will be seen to consist
of a number of layers, of which the external one is the smallest,
cach inner one projecting beyond the one Wblﬁh covers it. This
i8. the case with other Bivalves; but it is more evident in such
shells as that of the Oyster, in which the layers adhere loosely
together, than in ofhers in which they are more compact. The
shelly matter is thrown out at intervals from the surface of the
mantle ; and as the animal enlargl’s at each interval, the new

layer extends beyond the old ‘one. In this manner a constang |

relation is preserved between the size of the animal and that of
its shell ; and the addition of the newly-formed portions, not to
the edge only, but to the interior of the whole previous shell,
strengthens the latter in proportion to its increase in size.

932, The valves are connected together in ¥arfous Ways.

~m



~

T

BIVALVE

SHELLS.

391

In the first place, they are jojuted by a Ainge, which is in some
instances so firm and complicated, that it holds them together

"
Fia, 585.—a, a, b, length of the shell ; ¢, &, height; ¢, lunula,
Aboye which is the summit; d, the ventrals : inferior edge,
line across marks the thickness of bivalves,

\\.c: a

| elons; ¢, 7, palleal impression ; g,

» Anterfor extremity; b, posterior; o, d,

muscnlar impres-

lower edge of the left valve.

when all the soft
parts have been
removed. This
hinge is some-
times formed by
the locking of a
continuous ridge
on one valve into
a groove in the
other, and some-
times by a num-
ber of little pro-
Jections or teath,
which fitintocor-
responding hol-
lows in the op-
posite valve. In
the neighbour-
hood of the hinge
(sometimes out-
side, sometimes
inside, or both),
is fixed the liga-
ment ; which is
composed of an
elastic  animal
substance ; this
answers the pur-
pose of binding
the valves to-
gether, and at

the same time of keeping them a little apart, which may be
regarded as their natural position. 'When the animal wishes to
draw the valves closely together, it does so by means of the
adductor mibsele, which is fixed to the interior of both valves at
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some distance from the hinge, and,of which the insertion can be’ ¢
easily traced by a somewhat rough depression or pit, on the
interior surface of each valve. Insome é:)ncllifem, this muscle is
single, and in othersit is double, the two parts being even at oppo-
site ends of the valve (Fig. 585, ¢). Upon this character it has been:
proposed to found the primary division of the Class into Orders; e
but the classification thus formed is not a natural one, inasmu o [
as it brings together kinds which have little resemblance, an

widely separates others which are closely allied.—In Fig. 5 ‘
are shown the several parts of a Bivalve Shell, with the expla-
natién of the names by which they are described. ]

033. In order to describe the general structure of the Lamelli-
branchiata, it will be advantageous to select some, particular
illustration ; and the Mactra (Fig. p86)Js well adapted to this
purpose. On opening such a shell, jt is seen thas the two valves
are lined by a membrane, in whicl theranimal is enclosed, like®a [
book between the boards of its cover. This membrane is divided -
into two halves along a considerable part of the edge of the ' (§
valves; but is united near the lavge end. In some Conchifera,
as will be presently noticed, the two valves of the mantle are
separated along their whele extent ; whilst in others they are
fmmplct“e‘ly closed, with the exception of the two orifices for the
mngress and egress of water; Which are sometimes drawn out
into long tubes. In the Mactsa, the water enters through one
of the short respiratory tubes, and passes out by the other; but
tl.le water thus introduced, is principally for the supply of the
gills,—the mouth, or entrance to the stomach, being placed at the-
other end of the shell, where the mantle is quite open ; and being
thus able to take in food from thiesurrounding water, which comes
into. free contact with it. The gills in all Lamellibranchiatg .
consist of four riband-like fringes, fixed to the mantle along the
edge of the shell most distant from the hinge. Near the middle/
of the shell is seen the stomach, with the short tube leading to i, -
the orifice of which (or mouth) is furnished with four tentacula
or feelers. - To the left of this is seen the long and complicated
intestinal tube, with the liver lying in separate masses amongst
its folds, Below this is seen the ovarium, in which the eggs are
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formed ; this occupies a large part of the cavity of the shell
during the breeding seagon. Close to this is the posterior addue-

tor muscle ; by which, with the aed of the anterior muscle _—
£

f

g
a
=
3
g
=~

{ Anterior
Ganglia

“Heart

.
Respiratory Tubes b
10, 306—~AxATONY OF AN A'cnmx.ous MorLrvsx.

situated near the mouth, the vZ

Ives can Qe drawn together with
The intesfinal tube is seen to terminate near
theé opening at the posterior extremity of the shell, in onesof the
respiratory tubes, which discharges its contents, and aerﬂs'f?"
the exit of the respiratory current,

. - . . - .

considerable force.
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934. The foregoing description avill apply, with slight varia-
tions, to the structure of almost all Lamellibranchiata ; but we
. have now to notice two organs, which are absent in some, and in
others more largely developed than in the present instance. At
the left side of the figure, projecting beyond the edge of the
mantle, is seen the foot; a fleshy muscular organ, somewhat
resembling the tongue of higher animals, and not containing an*
hard support, or being protected by any envelope. This foot,
which is the only special locomotive organ possessed by the
Mollusca of this class, serves a great’variety of purposes; some-
times enabling the animal to leap with considerable agility along
a hard surface, sometimes being used to bore into the sand or
mud, and sometimes only setving to affix the animal to some
firm support. From the base of this foct there proceeds, in the
Mussel and its allics, a band of hair-like filaments, forming
what is called the, dyssus. These sometimes exist in great J
abundance, and serve, by being fixed by their extremities to the
shore or botdom of the sea, to anchor the shell, and yet to allow
the animal considerable freedom of motion within certain limits.
Frequently the byssus is altogether absent. o
935. The Lamellibranchiata bave usually more power of locomo-
tion than the other Acephala. Some of them, however, are at-
tached to one spot during ‘all but the earlicst period of their lives.
Others.adllere by the byssus, or-by the foot, by which they obtain
a certnm range; and others are free during the whole of their lives,
swimming and leaping with sonsiderable agility. In these move-
ments some of them appear to be directed by powers of sight ;
and in thefie are perceived small red spotg at the edges of the
;]nantle, which are believed to broyes. They do mnot appear to
sve much °h°.‘°.° of food ; nor.are they provided with any other
means of obtaining it, than the ciliary action, which introduces ¥
constant currents of water into the mouth, In general they do *
not attain any great size, but they are on the whole larger than
any Mollusks except the Cephalopoda ; and a few species dttain
considarable dimensions, a Pinna having been known four feet
long, and a T'ridacne (Giant Clamp-shell) baving been known
to weigh 6001bs. They are distributed ovlt the whole globe,

!
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, principally frequenting the sheres or shallows. Each region has
certain species peculiar tg it, or most abundant init ; and there are
> few which are not limited to one hemisphere. The temperate e

#zone appears as favourable to the devglopment and multiplica-

tion of some species as the torrid zone to others; but the largest
Kinds are only found in warm latitudes.

~ 936. Tnregard to the subdivision of the Lamellibranchiata into

rders and Families, great difficulty is felt by those by whom

tfz's group has been most studied. By some, the presence of a

single or double adductor mfscle has been taken as the ground

of the primary division ; but for the reason already stated, this

is unsatisfactory (§ 932). By others, the degree in which the

two divisions, or lobes of the mantle, are united along their edge,

is adopted as the foundatiog of the arrangement; this also js

| Unsatisfactory for a similar reason, althongh it is probably a more

: &"\ﬂluml character than the other, because it gseems to correspond

more with the general structure of the animal. Others, again,

have taken the degree of development of the,foot as their guide ;

but this, too, if followed alones would lead into many errors.—

The fact appears to be, that it is necessary to consider all these

characters together, in attemptingéo umke a natural arrangement

of this family ; and the Author’s recenf inquiries regarding the

structure of the Shell, lead him tb believe that this also will afford

a character of great importance g—frequently* serving to deter-

mine the real position of genera, which would otherwise be

doubtful. For the present, however,sit will be desirable to adopt

the following arrangement into ten primary divisions, which hag

been proposed by M. De Blainville. The names of some of

these, however, have been chang?d ; to make them correspond

‘b‘f_"te!‘ with those adopted by otheg naturalists :— -

\ The OstrACESR, including the Oysters and their allies.

ese have the lobes of the mantle open along their whole length,

h}lt the body is concealed by the adhgsion of the laminwm of the

gills 5 the foot is altogether absent; andthere is bat a single

adductor muscle, v

.H. Tl}e Pectitom, or Pectens (Scallop-shells) and their
7 allies, which have, like the last, the lobes of the mantle open ;
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but the branchial laminz are not adherent ; there is but a single &
adductor muscle ; and there is usually the rudiment of a foot.

III. The MARGARITACERE, or Pearl-Oyster tribe ;. these, also,
have the edges of the two halves of the mantle, and also of the
branchial laminze, free, or not adherent to each other; and there
is but a single adductor muscle ; but the foot is larger, and o
a byssus is usually present, by which the animals atfach the[*- L
selves to rocks, &c. \

IV. The Myrinace®, or Mussels, which have the lobes of u,\"e 4
mantle adherent posteriorly; the fobt small, and provided with
a byssus; and a double adductor muscle, of which the anterior is
small. _,

V. The Untoxioz, or Freth-water Mussels, whieh have the
mantle non-adherent, but which,have the branchial lamina
united posteriorly, so as to form a gort of siphof for the exit of |
water. The foot is,a large fleshy mass; and there is no byssus. J

\ In the preceding Orders, the Zinge of the shell was very simple ; D
it now becofnes of jncreased complexity. In all the remaining “3
Orders, the adductor muscle is double. ' 4

.VI. The Arcacrm, or Arks, which have the mantle but |
slightly adherent posteriorly, but adherent along the lower edge \
of the shell : the foot is T-Su-ge; and both adductor muscles are of

considerable size.

VIIL. The Casaces, or Clamp-shells, have the mantle still ﬁ
more adherent, byt always divided by a large opening at the 4
long part for the passage of the foot, which is of great size. The i
respiratory orifices are not prolonged mto tubes, but are sur-
rounded by a cirlee of radiating tentacula.

VIII. The Carpiacex, or *€ochle tribe, which have the lobes
of the mantle still partly open,in front, but prolonged into tubes
at ?he posterior extremity ; these Mollusks have a large foot;?
which they use for burying themselves in the mud. . V(
. IX. Sox.mrfm, or Solens, and their allies, in which the mantle
is quite closed in front, 2o as only to allow the foot to pass out
and is: prolonged behind into tubes of considerable length ; ’
can, however, be withdrawn into the shell. :

X. The Ixcrusa, in which these charaéters are still further

.

which
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manifested ; the biv.alve shell never covers the whole of the
body ; but frequently the respiratory tubes themselves secrote
shelly matter from theit external surface, forming a tube with
which the valves are often blended (§ 9§3)- :

f

. 4 Orper I.—OSTRACEZE,
| 937. The shell of these Mollusea is formed of two unequal
Vétlves, connected together by a hinge on which there are no
teeth or ridges, and which is therefore of the simplest character.
The shell is attached by the most convex of its valves to rocks,
to pieces of wood, and even to others of its own Kind. This
attachment is formed by the exact adaptation of each layer of
shell, prolonged, beyond the margin of the former one, to the
"equalities of the surface upon which it lies; and sometimes
e margin is actually made to re-curve back'vards, to enter some

wL P16, 507~ Axavony or vaE Ovsren: v, one of the valves of tho shell ; v, its hinge?
;008 of the lobes of the mantle ; m’, a portion of the othor lobe folded back; ¢, adduc-

tfor musele ; 3y, 8Hls; b, mouth ; ¢, tentacula, or plolonged lips; 7, livers £, intesting
\/@, anus; co, heart, :

furrow b.y which it may hold more &rmly. The un'unal.'its‘al_f is
of very simple structure. No vestige of a foot can be w;ﬂ'd

o L]
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the ligament which unites the yalves is of small size. On
separating the valves, the four rows of sills are observed, form-
istance from the fringed
edge of the mantles Tlxe adductor muscle is situated at about
the centre of the body ; and the heart lies between it and the,
mass of the viscera, and is easily to be distinguished by the
brown colour of its auricle. The mouth is to be found beneagh
a kind of hood, formed by the union of the two edges of the
mantle near the hinge. The ovaries are of very large size “dt
breeding time ; and one individual *produces, according to Poli,
1,200,000 eggs. These eggs appear to be generally developed
within the valves of the parent ; so that the young Oysters may
be often seen swimming slowly in the fluid surrounding the gills,
or attached to these organs. According fo Leeuwenhoek, each of
these is about 1-120th of an inch ip length ; so ¢hat two millions
of them closely packed together would not occupy above a cubi%
inch. He reckoned from 3000 to 4000 to exist in one Oyster at
the same ttme. The principal breeding time of the common
Opyster is in April and May, when they cast forth their young
in little masses like drops of grease, formed of, several united
together by an adhesive fluid, upon rocks, stones, or other hard
substances that happeh to be near; and to these the spats,
as they are termed’ by fisheimen, immediately adhere, soon
forming a thin shelly covering, Very commonly they adhere to
adult shells; and thus are formed the large masses termed banks.
Their growth is very rapid. In three months they are larger
than a shilling ; and at the end of the first year they have a
diameter of two inches. When they are about a year and a half
old, they are reckoned fit forthe table; and they are then taken
by dredges, and stored in pits, where they undergo changes in
their condition, which render them more fit for the market! |
When removed altogether from their native element, they very 7
commonly open their shells, and lose the water retained betwee n
them, which occasions their speedy death ; but if placed in)
situations which the tide oceasionally reaches, they learn to keep ||
their ghells closed in the intervals. Although no special organs
of sensation can be detected in them, except the tentacula around

L4
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the mouth, they are evidently. very susceptible of the influence
of light, having been observed to close their shells when the
shadow of a boat passes over thein, »
938. The enormous number of Oysters which exist on our
shores, may be best Judged of by considering the extent of the
banks which they form. These beds occupy portions of the sea, in
stibllow parts, extending for miles in each direction ; and insome
Places, the depth of the stratum is very considerable. A remark-
able growth of them exists along the alluvial shores of Georgia, in
North America ; and their iffluence in preventing the encroach-
ments of the sea is very important. The marsh land extends
inwards for a space of from twelve to eighteen miles ; and it isso
soft, that ansiron rod might be pushed into it without difficulty
to the depth of 18 or 20sfect.. A great number of large creeks
and rivers are fofind meandering throngh these marshes ; and the
dends of these rivers would in a short time cut through the
adjoining land to such an extent, that the whole seaboard would
ecome a quagmire.  But wherever the tide directs jtg destroying
force, its effects are counteracted by walls of living oyaters, which
grow upon each other from the beds of the rivers to the very
vergo of the banks. These hillocks are often found in bunches
among the long grass growing upon the surface of the soil  They
are in such abundance, that a vessel of a hundred, tons might
load herself in three times her own length. “These banks are
the favourite resort of fish and birds, as well as of the racoon
and some other quadrupeds. The neighbouring inhabitants will
sometimes light a fire upon the marsh-grass, roll a bunch of
oysters upon it, and then eat their contents., This barrier of
o¥sters, like rocks of coral, must ¢ffer the strongest resistance to
¥he force of the tide. Such immznse collections of shells are
VEry interesting when viewed in relation to Geological pheno-
vena; -since whole strata of rock are often found entirely
©mposed of shells thus aggregated ; avhich probably occupied,
on the’ shores of the land then upraised above the surface of the
ocean, & position similar to that in'which we find the oyster-
beds at the preseng time,

939. NOlWithstanding the enormous number of Oysters

RE2 ¢ ’
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which thus accumulate, the race would speedily be extinguished
by the voracity with which Man preys ypon them, were not the
- destruction counterbalanced by the powers of multiplication
already noticed. But Man is by no means the only enemy fo
the Oyster. Its body serves as food to many marine ahimals,
which have various methods of getting access to it, in spite _E)f
its shelly defence ; from some of these it can secure itself by ©
closing its valves as soon as it is alarmed ; and against others
it has a more active means of defence, in the violent expulsion,bf
the water included between them,” which (as it is itself fixed)
will frequently drive off its opponent. Various animals attack
it, also, by perforatingsits shell ; and to these also it can offer a
passive resistance, by deposifing new shelly matterswithin.  So
that even this lowly-organised beiag, commonly regarded as one
of the most vegetative of animals, & provided by its Creator with,
such means as are aecessary for its preservation, and doubtlesg
also for its enjoyment. ;
940, Nearly allied to the Oyster, but having also some
points of resemblance to the class of Palliobranchiata or Bracliio-
poda, is the genus Anemia ; which is
. temarkable for the perforation of one
. of its valves by a large aperture ; through
which a great part of the adductor
muscle passes, to be inserted into a
third plate (sometimes calcareous and
sometimes horny), by which the animal
adheres to fofeign bodies. The valves
are thin and of irregular form ; being
influéiiced by the surface on which they
grow. They are usually found attached |
to the surface of other shells, especially those of Oysters. g;'

Fio, 38, —Axomia Eevireiost

)
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941. The Pectens, or Clams, are kifown by the regular radi-
ation of the ribs from the summit of each valve to the circum-
ference ; and by the two angular
projections, or ears, that widen the
sides of the hinge. The shell is
often very vividly coloured ; and
a marked difference in hue is fre-
quently observable between the
two valyes. The animal has a
small oval foot; and some species
are attached by a byssus; whilst
" ) others are said to swim freely

FiG. 509.—Prerr. through the water by the flap-

ping of their valwes, and can’

even regain the sea by a mation of this Kind, when left upon
the shore. The large species upon our coast, Pecten maximus,
is the pilgrim’s scallop shell, wgrn ip front of the.hat by those
who had visited the shrine of St. Jamés at Compostella in Gal-
B/ licia. Pectens are sometimes taten ; bui, as the aniraal is hard
B and indigestible, few but the poor employ it 2s an article of food.
The hollow valve has been used as a dish ; and even as a culi-

nary vessel, being capable of bearing a considerable heat without
cracking.—Among other genera of this family, we may notice

) the Spondylus ; in which the shell bears a general resemblance
3 to that of the Oyster; but the hinge is provilled with two teeth

"0 cach valve, which enter into corresponding depressions in the

OPposite valve. The shell adheres to solid"bodies of all kinds ;
1 4nd its form is modified by the sirface of the objects on which
1 ¢/t grows. The animal is eaten like the Oyster. The most
« Wteresting peculiarity in this genus has” been already moticed

(§ 870).  Many of the species are of very vivid colours.

\ o Ty
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942. This group contains many genera of much interest ; all
of them agreeing in the structure of the shell, which is composed
internally of nacre, and externally of prismatic cellular substangg. A
The most important is the Avicula ; which receives its name
(meaning little bird) from the wing-like projections near the
Linge, which are very long in some species (Fig. 590). One
species, the Avicula margaritifera, produces the most valued
Pearls, as well as the greatest quantity of Mother-of-Pearl (the
latter being simply the nacreous interior of the ghell). The \
former are separate formations of a similar substance, deposited
by the mantle at particular spots, in consequencg of some irrita-
tion. Various causes will occasion this deposit. If grains of
sand find their way between the shell and the mantle, they ard :
* generally incrusted “ by it; one layer being thrown around '3
another, so that, if the calcareous, matter be gradually dissolved ~1

s 0 NS

Fai, 500~~AVICULA MACKOITERA. FiG. 501 —~AVICULA MANGARI I 4,

' » 3 |
away by a weak acid, a serics of concentric spheres of membrang b/
remain. Many pedrls, however, inclose no such nucleus ; yet/ / .
still are produced by mechanical irritation of the mantle, It hat @
been observed that, if the shell be penetrated by boring-worms, '/
pearly matter is deposited at the spot perforated ; and an arti- |
ficial expedient was thus suggested, which has been put in I
practice with a certain degree of success. This was, to obtain \ Ny
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the shells, with the animals alive, to make perforations in them,
and then to commit them to their native element. The expense
of this proceeding, howé’ver, las been, found to exceed the profit
obtained by it ; especially as the pearls thus produced are.seldom k
possessed of that regularity of form, which is an important
element in their value. The best pearls are generally produced
afythe point, where the attachment of the adductor muscle causes
a roughness in the shell. The gradual change which takes place
in, the position of this muscle, in accordance with the growth of
the animal, causes the detachment of the pearl; and it is gene-
rally found imbedded in the substance of the muscle, by the |
motion of whose fibres its regularly spherical form seems chiefly
occasioned. , J
943. The formation.of pearls is by no means confined to the
' Avicula margaritifera. Any shell, univalve or bivalve, with a
/ahacreous interior, may produce them. Thex have been found in
Patelle (Limpets), Haliotides, and Pinnee ; and more especially
in the Unios, which are fresh water shells, abounding in most
rivers of the morth.* Tt is the Pearl Oyster, or, Mussel, as it
has been termed, which is most sought, as furnishing tliis com-
mercially-important article of luxury. The shell exists in con-
siderable banks in the Gulf of Manaar, ‘on the shores of Ceylon,
the Persian Gulf, and other parts of tne borders of tiie Indian
Ocean ; and also in the Gulf of Panama, and on the east shore
of California. It is attached by the byssus to submarine rocks,
usually at considerable depths. The most considerable bed is
said to occupy a space cf twenty miles opposite Condatchy. To
prevent injurious destruction, the bank is divided as it were into
regular cuts; one seventh part Leing worked every year, so as
¢ Mot to exhiaust the bed. The shells are brought up “by divers,
who, by long practice, acquire the power “of remaining under
1 Water for four minutes, or even longer; and in this time they
c-descond to the depth of from four to ten fathoms, pluck the shells
« from their attachment, and accumulate about fifty in a net sus=

* The River Tay in Scotland affords pearls which are held in tolerble :'Di?;;
tion 3 although they are much inferior in clearness and Justre to the

pearl.
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pended from the neck to receive them, and they are then drawn
up on giving signal to those above. Each diver can repeat
_this operation about fifty t}mes ia one day ; but it is not uncom-
mon to.see, after several descents, blood streaming from the nose
and ears. The shells are laid out that the animals may die ; and
when this has taken place (which is known by the opening of
the shell) the interior is searched for pearls, and the best shells ag
set by to furnish mother-of-pearl. The produce of this operation
is very considerable. ‘In 1798, the pearl-fishery of Cequp
yielded the sum of 200,0007. ; but the banks geem to have been
. too much exhausted, as the produce of the smnbsequent years
was much less, and it has not since rizen to the same amount,
944. The Malleus, or Hammer-oyster, is another genus which
is chiefly worth notice on account of its singular form ; the two
sides of the hinge being extended so as to resemble in some
degree the head of a hammer, whilst the valves, elongated nearly |
at right angles to these, represent the handle. In the Pernathe
hinge has ne teeth, but several parallel ‘depressions opposite to *
each other in the two valves, and lodging as many small elastic
ligaments.—Many fossil species of this character, some of them
of great size, exist in the .Liag, Oolite, and other more recent
strata. » >
945. Fhe Pinna, or Wing-sliell, approaches the Mussels in

many respects! It» has two equal wedge-shaped valves, united
by a ligament along one of their sides; and is almost entirely
composed of the cellular subsfance formerly described (§ 869). It
sometimes attains a considerable size ; measuring as much as
three fect in length, The most interesting peculiarity of this :
genus, is the fyssud, which is remarkably long and silky. The 9
~animal fixé§ itself by this to submarine rocks and other bodies :
and lives in a vertical position, the point of the shell being under. it
most, and the base or edge aliove. It even attaches its byssus ; 7
to a sandy or muddy bottom; and in such situations large troops - n
of them are found at the ‘depth of a few fathoms. The most 1)
common species exist in the Mediterranean ; and the inhabitants .
of Sicily and Calabria seck them, not merely for eating, but to
gather the byssus, of which a stuff may be formed that is \
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remarkable for its supplencss, and warmtl). The filaments are
extremely fine, of perfect equality of diameter through their
wliole extent, of great strength, %and of a brilliant and unalterable
reddish-brown colour. The ancients were sequainted with this
gort of stuff; but, in consequence of the diminution in the
number of animals, it is becoming very scarce; and, from its
“gpensiveness, it is little more than an object of curiosity.

o

OrvER IV—MYTILACEZR,

946. 1In all the Mollusks of this order, there is a foot, which
some species employ for locomotion, whilst in others it serves
merely to draw out, direct, and fix the byssus. There are also
two adductor muscles, of which the anterior one is often very

msmall.  The Mussels, properly so called, abound on the rocks of
our own coasts, to which they are fixed by their byssus; and
they are often closely impacted together. Althouglr in ordinary
circumstances they have no tendency to change of place, they
seem possessed of a certain degree of locomotive power. Heaumur
mentions, that in the saline marghes on the sea-coast, where the
fishermen throw the Mussels at haz:'n'&, they are found at the -
end of some time united into packets "By putting ‘them into
glass vessels, he observed that gheir mode of pragre&ion con-
sisted in thrusting their tongue-like foot out of the shell, curving
it, hooking it to some adjacent body, and thus drawing them-
selves forward to the point of attachment, Although Mussels
commonly afford a very wholesome supply of food, they some-
times ncquim very poisonous<®propertics. = How this i3 to
"y be accounted for, is yet uncertain, Many instances have .
* occurred, in which a large number of persons have been suddenly
nattacked with violent symptoms, after eating Mussels from a
qpmicnhr bed ; and fatal cases have not been uncommon, Whilst
« Mussels in general attach themselves to” the surface of rocks,
| &e., others appear to seck out hollows, and imbed themselves
there. Others form exeavations for themselves in mud; and
are found in spots which are occasionally left dry by the tide.
4 ') )

> L .
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947. The Lithodopii are endosved with the power of per-

forating stone and masses of coral, as well as large ghells of other
_Mollusca. In the earlier stages ‘of life, it is stated by Cuvier,

the Lithodomi suspend themselves by their byssus; but when

they have pierced the bodies to which they are attached, and
introduced themselves into the cavity, the byssus disappears. ?
The excavation does not seem to be here produced by the o
mechanical action of the shell, which is not adapted for such an
office. Nor is there any reason to believe that it is occasioned

by a solvent fluid secreted by the ahimal. It is attributed by

Mr. Garner principally fo the currents of water constantly im-
pelled against the rock by the vibration of the cilia; and in this
supposition there is much probability.—The lithodome Mussels,

as well as others, are used as food where they abound ; and
means have been taken on some parts of the coasy, to cause them

to multiply.  As with Oysters, it ,appears that the Mussels are
rendered more tender, and the quality of their flesh improved,

by putting them in places where the saltness of the sea-water

is tempered by rain or river-water: Accordingly, on the coasts of
France and Italy, regular breeding-places have been established,
where those which have been obtained from the sea are cast for

a time to improve their q{mlity, and where also the spawn i8
reared ; tfiese are so arranged as§ to communicate with the sea,

but to allow the intermixture of fresh water at pleasure. Like

all Mollusca which congregate upon the shores, Mussels serve as

an article of food to other avimals besides Man. Many sea-birds
dctn.th them from their sitnation by breaking the shell, and then
fect.lmg on them. And there are Mollusca of higher Orders, s
which are enabled to pierce théiz shells, and which then suck ouf

the soft parts by their proboseis,
948. A lizIollusk allied to the Mussel, the Mytilus polymor- ‘

phus, or Dmmapolymorpha', has been reeently introduced into / P i
this country ; and affords an interesting example of the complety ?
naturalisation and rapid multiplication of a foreign species. Thi ¢
is evidently due to the variety of circumstances under which it! ‘
can exist. It is found abundantly in the Black Sea, the Baltic,
and other salt inland seas; and it lives, like the Mussel, in |
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aggregated masses, attached tp the bottom by the byssus. But
it is also found in many of the large Continental rivers, such as
the Danube, the Wolga, and sthe Rhine; and it thus seems
equally capable of living in fresh water. Itswas first discovered
in England a few years since in the Commercial Docks of London,
vyherc it was probably conveyed with some timber ; and it has
ce diffused itself through the rivers and canals of the whole
iisland. Tl.ﬁs may be partly accomplished by its adhesion to the
els of boats.

o

ORbER V.—-UI\_‘ TIONIDE.

949, The Mollusks nf this Order, frequently called Fresh-
water Mussels, ave for the most part included in the genera

yAnodon and Unio. The former is named from the absence of

teeth in the hinge, which has merely a ligament along its entire
length. The ani-
mals are without
a byssus; and
creep over the
sand or mud by
means of their
large foot, which
has three layers
of fibres disposed
in different direc-
tions, so that it
has considerable
power of altering
its form and di-
mensions.  They
jare most commonly found sunk in mud, however, with that
,part of the aperture of the shell which corresponds to the mouth
directed upwards. It has been said that they have some power
of swimming, by striking the water with their valves. The
Anodon is viviparous, the eggs being hatched within the shell ;
. n . >

V16, 502~Axonox pirsAS:

- “
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and thousands of young ones may be seen in the winter, with a
microscope, dispersed among the gills, and opening and closing
their shells.—The Unio rezemblés the Anodon in the structure of
the shell, and the conformation of the animal ; except that the
hinge is more complicated. There is a short plate in the left
valve, received into a cavity in the right; and behind this a
longer plate closing between two others of the opposite side.
These, like the Anodontes, inhabit fresh-water, preferring run-
ning streams. Several are natives of this country' ; but lb{?
especially abound in the rivers aud lakes of North America,
The abundance of their nacreous lining causes it sometimes to be
employed for the purposes to which mother-of-pearl is applied ;
and pearls are occasionally ebtained from them (§943). The
animal is of no value as food, from the insipidity of its taste.
—Some genera of marine shells have been approximated to the
Unio ; but as their animals are not known, there can at pres
be no certainty on this point. '

>

cntd:

OrpER “VI.L-ARCACEE,
950. The drea is distinguished by its equivalve shell, and by

'
P16, 503, ~ARCA MARNATA AND ARcA Nox. /

the long line formed by the hinge, which is studded with minut,,
teeth,  The valves, which are covered with a velvety epidermis’,l
do not meet in the middle ; but a space is left for {he passage of!
a horny, apparently tendinous substance, which scems to replncc-‘
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the foot, and by which the,animals are affixed to submarine

Fio. SN —Preruscoes, ®

bodies. They reside near the
ghore inrocky places. There
are some species in _the
Mediterranean at the pre-
sent time ; and others abound
in the older fossiliferous
strata of Italy.—In the
Pectunculus the hinge has
a similar elongated charac-

ter, but it is curved instead of being straight.

-

« OrvER VIL—CHAMACEZE.

951. In this Order are included the largcat,' and some of the

most inert, of all the testaccous Mollusea. Nearly all of them

are attached torocks or other
solid bodies, during the great-
est part of their lives; some
by the adhesion of the shell
itself, and others by a tendi-
nous prolongation of the foot,
which serves as a byssus.
The shell iz generally more or
less irregular in form, in con-
sequence of these adhesions;
its hinge is very analogous
to that of Unio, the left valve
being provided with a tooth,
and further back with a pro-

'jecting plate, which are re-

28710, 505, —Cueadia, with the shell removed,

to show the arrangement. of the mantle

o 8nd its orifice. The two lobes are ndbe-

rent nlong Yholr entire edges ; except at

_the respiratary passages, r, and ¢, and to
givo exit to the foot, /.

| ceived into corresponding prominerices i the right valve. The
foot is generally very small, and the adductor muscle is double,
tl:e a“u":‘m' one, however, being sometimes rudimentary.—The
Chama is one of those attached by the shell itself to rocks,
corals, and even to masses of similar shells, in the manner of
Oysters; and thé individuals are thus cemented so strongly to
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each other, that they cannot be detached without breaking the
shells. These are subjectto ch:mges not onl;of shape but of colour,
-m accordance with the accidentsiof thcu- posmon The attached
valve is very u-rcgulnr and takes the form of the surface to which
it is applied ; and it is usually much less coloured than the othcn
The valves have a series of foliations, or leaf-like projections, on
their surface; and the luxuriancy of these depends upon t
stillness of the medium in which the animal exists, Ifit inhabi
deep and placid water, the expansions will generally be of eop-
siderable gize ; whilst those of the individual that has borne the
buffetting of a comparatively shallow and turbulent sea, will be
poor and stunted. This genus is confined to the warmer seas;
the Mediterranean being the docality of the lowest temperature
where any species have been hitherto found; the shells have
bgen observed at various depths, ranging from points near the
surface to seventeen fathoms. A
952. The T'ridacne, of which one species is the largest known
Conchiferous Mollusl.:, is still more restricted to warm localities ;
. the East Indian and
Ausiralian seas alone
supplying specimens
of it. This is readily
distingunished  from
the Chama by the
equalityof the valves;
since, instead of being
fixed. by .the n.dhc-
sion of one of these,
U it is attached, dunng
part of its life at lcast, by a tendinous byssus that passes gyt
through a channel in the anterior part of the mantle, which formg | /

Fio, 60 ~TriDACNE,

a well-marked groove in the shell. The Z'ridacne, or Giang
Clamp-shell, sometimes attains an enormous weight as well as
dimension. There is a pair in the Church of St. Sulpice atl
Paris, . which are used as * Benitiers” (receptacles for boly-
water), and wclgh more than 500 pounds ; Lamarck mentions
a specimen in which each valve measured three feet by two;
“so that the story of an oyster which furnished a dinner to a




L

TRIDACNE,— CARDIACE.®. | 411

whole regiment is scarcely an exaggeration, as the flesh of these
animals is commonly used as food where they abound, and is by
no means unpalatable. “The regnarkable difference of the shell
of this animal at different epochs of its growth, has given rise
to the formation of many species which have no real existence.
It is only when immature, and when the shell is comparatively
light, that the animal is attached by a byssus., This cord, how-
j?er, seems rather to be a musculo-tendinous prolongation of the
0ot itself, than a fibrous tissue secreted by it like the byssus of
the Pinna ; it is so tough as €0 require to be chopped with a hat-
chet, in order that the shell may be detached. As the animal
approaches adult age, however, and has by successive layers
very much jnereased the weight of the shell, the byssus, being
no longer required to secure it from injury, disappears, and the
groove in the shell is filled up with a solid deposit. When th
freo, it is said to be taken with a long pole, which is introduc:;g
between the valves when open ; the animal immediately closes the
valves upon it, and does not quit its hold until it is landed.

Orper VIII.—CARDIACEZA.

953. This Order, including the Tockles and their allies,
contains several genera, which, ig the smallress and delicacy of
many of their shells, and in the comparative activity of the
animals that form and inhabit them, offer a remarkable con-
trast to those of the previous group. The shells are all equivalve,
or nearly so; they are furnished with a regularly-toothed hinge,
«often of great complexity and

heauty ; and there is always a
double adductor muscle. The
foot is here more largely de-
¥16. 007, —TrLrva. veloped than in any of the pre-
i vious Orders, and it is a very
1mportant organ to the animals, most of which.use itin the exca-

. vation of hollows in the sand or mud of the shores on which they

reside, as well as for progression. The respiratory orifices are

-
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usually prolonged into tubes (Fig. 597); which can, however,
be drawn within the shell by means of a relractor muscle.

954. In the Cardium,or Cockle, the tubes or siphons are
shorter than in most of the other genera ; indeed they are some-
times reduced to mere openings; and scarcely any vestige of ‘a
retractor muscle exists. The foot is very large, and is capable of
being bent at an acute angle, and then suddenly straightened; so
to enable the animal to move from place to place by a successio
of leaps. But it is only occasionally, that it serves this purpo
The chief use of the organ is as a boring instrument, by whic
the animal may penetrate the sand or mud, below the surface of
which it is usually found. A very curious provision exists for
adapting it to this object. As usually seen, the jfoot, whtn
extended, tapers gradually to a point ; and, as its diameter is at
ifs largest point much less than the breadth of, the shell, it is
not apparent by what means the hole that is excavated is made ,
sufficiently large for the reception of the latter. This is accom- "
plished, however, by the distension of the foot with water,
through a tube which opens just within the mouth ; and thus
the size of the bdrer becomes so nearly equal to that of the
shell, that (its solid point first gntering the sand) it is enabled,
by rotatory motions oftén‘repeated, to excavate a burrow large
enongh t8 receive the dnimal with its shell. The Cardia are
found in all khowneseas; andin some they abound so muich, that
they become very important articles of food to Man, as well as
to marine animals. Mr. Kirby mentions that, on the North
East coast of Norfolk, an alteration in the sands has taken place,
which has cansed a great diminution of late years in the number
of boring bivalves ; and that ¢he quantity of Soles and other
_ Flat Fish frequenting the coast, of which they form the principal.,
food, has consequently much decreased also. &

955. Nearly allied to the Cardium are a considerable num.
ber of genera of great interest to the Conchologist ; many of
them being remarkable for the beauty of their shells, or for the
curiovs situations in which they live. The greater number of
them inhabit sand or mud; but there are several which bore
into rocks; and a few that burrow in masses of coral. The
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means by which they make their excavations, are not understood,
The resemblance both ingthe shell and the animal,. among these’
numerous genera, is often so strohg, a§ to produce a difficulty in
their classification, as well as to render.it unnecessary to enter
hére into details respecting them. It will be sufficient to name
the genera, Venus, Mactra, Tellina, Donax, Lucina, Petricola,
> al Venerupis, as including the greatest proportion of the group;
 these being names with which even the ordinary Shell-Collector
m¥st soon become familiar, on account of the large proportion

thiat the bivalves of this Order bear to others, on almost every
coast,

= -

.OrbEr IX._SOLENIDE,

da 956. The Mollusis of this Order are distingaished from those
of the preceding, by the wide gape of their shells at the poste-
rior extremity, and by the length of the respiratory tubes. Their
habit is 6 burrow much more deeply ; and their foot (which is
of small size) is made to project rather from the anterior
extremity, than from the middle of the body ; so that the form
of the whole is more eylindrical than we have yet scen it, thongh
not so much 5o as in the succeeding Order.  The Solen, or Razor-
shell, is 2 well-known example of this group. It has an clongated
shell, of which the hinge is furnished with distinct teeth, and the-
ligament is altogether external. Tke animal burrows in the
sand, into which it sinks ¥apidly on the approach of danger, It
seldom or mever quits its hole ; and its movements are nearly
. limited, therefore, to an asceit or descent in it.  This it

"‘ Aeccomplishes by means of its fost, which it clongates and
,’ ‘tt.enuaus into a point, when it wishes to bore; contracting
‘ mto a rounded form, so as to fix it by its enlargement within
f" @ holg when it desires to rise. The animal is sought for by

Jhermen on some coasts, as a bait for certain fish, Its burrow

# often recognised by the little jet of water which the animal
-~ ~hrows out, when alarmed by the shaking of the sand occasioned

by the motion of the fisherman above, When the tide is low,
k VOL. 1, rr
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the holes are offen scen in considerable numbers; and this is
also the time¢ when the animal may he most’ easily procured.
The fisherman throws a li¢tle sdlt upon the hole, which induces
the animal to ascead,—according to some, by leading it to the
belief that the tide had returned,—and, according to others, by :in
irritating effect of which it desires to get rid. To seize it when
it makes its appearance, some address and quickness are requirgid;
for it speedily returns to its burrow; and, if entrapped, ifs
struggles are sufficiently powerful to cause injury by the shoxp
edges of the shells. If it re-enter‘its hole, fresh pinches of salt
no longer produce the same effect; the animal having either
learned by experience that they do not indicate the return of the
sea above it, or deeming it better to submit to the irritation than
to expose itself to capture. The fisherman then has recourse to
along iron crook, which he sinks pretty deeplys and, drawing if
?ut obliquely, carries away the sand, and the Solen contained 15,:,'
it.  If he should fail in this attempt,he knows that to try again
would be -useless ;. since the animal instantly burrows rapidly
down to such a distance, as to reader pursuit of this kind useless.

957. This group is connccted with the preceding by the
Mya, Lutraria, and other genera, which are common on our
coasts ; and which burrow into sand or mud. In the Mya and
its allies, the two respiratory siphons are united into & single
tube, which is of fleshy consistence, and which is covered by an
epidermis prolonged over it from the shell. One genus, the
Byssomia, is remarkable for possessing a byssus at the base of
its small foot. The shells of this Order are usually covered with
a thick epidermis, or horny skin.

: : Y
Orper X, —INCLUSA.

s

958. The last Order is one of the most interesting of thie wh 'g:e
group, as regards the habitsof the animals composing if, and ths
curivus varieties of structure which they present, The peculia.
disposition of the mantle, which hasbeen noticed as characterising
the group (§936), has an evident relation with the habits
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of the animals composing it ; wlrich have the power of forming their
habitations, not only ingand and mud, but by excavating wood
and rock. No general description cfh be given of the shells of
this group ; for although they often bear some resemblance to
those of other bivalves, they frequently depart from them so
cqmpletely, as to leave their character in doubt, until the struc-
tfire of the animal producing them has been examined. The
tubes cannot in any instance be drawn within the valves; and
thvese frequently cover but a small part of the whole surface.
We then often find a kind of supplementary shell, formed by a
caleareous exudation, lining the hollow which the animal has
pierced ; and this sometimes involves the original shell, so that
the latter is"entirely lost in it.
959.  As connecting"this Order with the preceding, and as
‘ depnrting least 'ividely from the general type of Bivalves, we
A!‘le first mention the Pholas ; this has a shell formed of two
principal valves, which leave a considerable space between them
at each end when they are closed ; and- of supamumernry
pieces, the number and position of which vary considerably.
The foot issues*at the opening through the larger end ; and the
respiratory siphons, which are vefy loyg and extensible, pass ont
by the other. Some Pholades form thejr cells in mud_ or clay ;
but many in rocks, and others in wood. "It is ovident that a
fleshy foot can be of little use in the excavation of a stony mass;
and the organ here appears to serve a different purpose. The
boring operation seems to be performied (in many cases at least)
by the shell itself, which has a rasp-like surface, and which is
renewed by vital action as fast as it is worn dewn. In order to
Make the valves rotate backwards and forwards (like 2 surgeon’s
‘?trel’hine), the foot is affixed to thd bottom or end of the hole,
;@ﬂnd becomes a fixed point from which the muscles can act.
h.ey 2eem 0 commence this operation almost as soon as they
it teegg ; the young beginning to bove the rock on which
Sthey are cast, ang enlarging their cell, which they never volun-
“arily quit, in aceordance with their own increase in size. They
POSSCSS A Very curious means of freeing the tube from the rasp-
ings of the rock produced by their penetration. The siphon

rr2
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being distended with water, the animal suddenly contracts it ;
and thus a jet is produced through the anterior orifice, which
washes out the part of the'cavity occupied by the animal ; but,
as many of the particles_expelled by it are deposited' before they
veach the mouth of the hole, the passage is found to be lined
nearer its entrance with a soft mud.

960. The Pholades evidently prefer such beds, as are wﬁ:
posed of indurated clay, or soft lime-stones, to harder lime-stone \s
though they are occasionally found in the latter. Hence it mighit
be supposed that their action is always of the mechanical nature
just described ; but though it is certainly of this kind in many
instances (as is proved by the cylindrical form of the perforation,
as also by the rasp-marks on its interior), Pholades are some-

times found so imbedded, that they could not have turned in
their perforation,—In some countries they are’much prized as
food ; especially along the Mediterranean coast. They posscs_@.!
one remarkable property, which is not, however, confined to
them, but which is-manifested in a degree by other Mollusea ;
this is their phosphorescence. It is said to be so strong, that
persons who eat them raw, and in an obscure.or dark place,
seem to be swallowing phosplivrus. The Pholades are pretty
generally diffused over the globe. They usually multiply
around any epot which they have begun to frequent ; the young
produced from the eggs probably boring near their parents.

- Pholades are not very abundant in a fossil state ; but *'!19)' are
occasionally found in tertidry strata, imbedded in the cavities
which they have themselves formed.

_ 961. The Teredo is o genus which presents many points of
interest te the Naturalist, as well as to those who are practically
affected by its destructive wperations. This animal bears
general resemblance to the Pholas; and it carries on its anterior
part a pair of valves, which it uses in the same manner, a4
perforators of the wood into which it bores. Whdll} qui
young, it establishes its habitation in submerged timber, such !
ships’ bottoms, piles, &e., which it perfarates in every directiol
With its increasing bulk, it enlarges its hole, advancing into th
wood ; but it does not draw the tubes of the mantle after it, for
they remain where they were, and deposit shelly matter, which

-
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lines the cavity ; and thus a complete additional tube of shell is
formed, of a length progortionnl to the age of the animal.* Ag
the entrance of the tube, or the ermination of the siphons, there
is a pair ofYpallettes, or small valves of shelly structure ; by the
motion of which the current of water is maintained, that is
necessary to bring a supply of food and oxygen to the animal thus
'itclndcd. The highest point at which they commence: to bore,
i always some feet below the lowest water-mark ; and they
ually work downwards, The orifice, being made when the
finimal was young, is very small, and often difficult to perceive.
The beginning of the tube is usually horizontal or oblique ; and
afterwards it curves into a nearly wertical direction. The nature
of the wood.has a great influence on the regularity and direction
of the canal which is hollowed in its interior; but this is still
more affected by the neighboprhood of other Teredines, to avoid

h}VhOSe tubes the animal will make sudden curves. It is difficult

to comprehend how it can become conscious of their proximity.
There can be no doubt that, in this instange, the excavation is
effected by the valves; since it is always cylindrical, with very
smooth walls; _and the shell is adapted, both” by its sides and
edges, for rasping and boring, « - e

962.  These animals are among the'most formidable destroyers
of the works of Man. When i{ is confidéred that their instinct
prompts them to attack all the tigber which %e has, for various
objects, placed beneath the surface of the sea, it is scen that the
field of their operation is immense. -The piles of bridges, piers,
and harbours, as well as shipping, are liable to their devastations ;
and Holland has been more than once threatened with an inun-
dation, by the destruction of the dykes which they have effected.

‘% Many vessels have sprung leaks and foundered, owing to

'\"‘e unsuspected demolition of the planking‘of their bottoms by
‘t_le same means. The most effectual protection against their
tacke is a metallic sheathing ; but it is said that piles may be
cured by the previous charring of their surface to the depth of

« few lines.  Different species of Teredo appear to exist in all

* The acccssory picess of the shell of the Pholas, may prolably be considered
a5 4 tudiment of the syme structare 3 they vary congiderably in number and
armangement 3 and sometimes appenr to form the commencenent of u regular tube.

-
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parts of the world ; and on the coasts of the Atlantic they are
used as food, their flesh being reputed more delicate than that
of Oysters. According te Sebs, who made his observations in
Holland, certain spevies of Nereis (§ §39) are morta® enemies to
the Teredines, penetmtix;g into their tubes and devouring them,
As a British animal, the Teredo is now nearly or quite extinct ;
the precauntions taken against it having prevented its multiplicg-
tion ; and new importations being checked by the general use of
copper sheathing. J
963. In the Gastrockena, the valves bear but a still smallew
proportion to the shelly tube, which not only covers the part of
the excavation posterior to theanimal, but lines the whole inte-
rior of the hollow, so as to inclade the valves. This tube is often
found in the perforations previously made by some other boring
Mollusk, and also in natural holloys in rocks, eorals, &e.; but
the animal has evidently the power of exca-
vating for itself, if it does not meet with a
hole adapted to it.—The Clavagella is an
animal (_)f aualogot_ls structure ; but ohe of its
valyves is incorporated, as it were, with the
shelly tube, the other remainiag free. The
latter appears to perform by its movements
the same kind of fanction as the pallettes of
th.o Teredo.—The -Aspergillum, departs more
W’del)’. from the general type, than any of the
Pm?f!dmg; 8o that, if viewed out of con-
nexion with them, its true place in the scale
would be doubtful, The shell, which derives
its name from its resemblance to the spout of
a watering-pot, has the form of an elongated
cone, te'nninating at the large end in a disk,
which is pierced with a number of tubular
orifices ; and the tubes of the outer row being
the longest, they form a sort of corolla - ]
(a, Fig. 597) around the disk. At a little oM.
distance above this, two small valves (4), in- L
corporated in the substance of the tube, are easily distinguished. 1
The smaller end is open, and there is likewise a little fissure




o
~
ASPERGILLUM,—GEOLOGICAL DISTRIBUTION. 419

nearer the larger end; by these apertures the water is freely

admitted to the interior of the shell. The animals of this genus

are borers.  Some of tfiem livg in the sand, plunged down per-

pendicularly for about three-fourths of their length, and sup-

ported by the little tubular prolongations, which are supposed
. to be filled by fleshy filaments of the mantle. Some, again,
. grrow in stone, others in wood, and others in thick shells,

’.964. In regard to the Geological distribution of the Lamelli-
branchiata, it will be sufficient (asin the case of the Gasteropoda)
to say, that they make their appearance in the earliest fossili-
ferous strata; and that, although there is always a difference
between the fossil and the existing species, until we compare
those of the comparatively recent geological periods, the same
Jeénera are founsl to have cxjsted in the ocean, from the most
Ancient times to the present. . It is interestingsto remark, how-
ver, that the proportion which they bore to the Bivalves of the
succeeding class, was very small in the oldest fossiliferons rocks,

but has since been gradually reversed.




CHAPTER XIX.
OF THE CLASS OF PALLIOBRANCHIATA.

965. Tuis Class, although at present very limited,—both as
the number of existing species it includes, and the small numbe
of these which seem to be distributed through the ocean,—was
formerly of great importance since it included a very large
proportion of the Bivalve MoRusks of the older rockss Although
an ordinary observer would not detget anything in the structure
of the shell, to justify the separation of this classas distinct from
the preceding, yet the necessity for this division becomes eviden
when the organisation of the animal is examined. The nameof
the Class is derived from the peculiar conformation of the respira-
tory apparatus, which here consists of the mantle itself ; this is
trayersed by blood - vessels, which ramify minutely gver its surface ;
and is farnished, especially along its edge, with vibratile cilia,
which produce a contimial current in the surrounding water, and
thus renew it for the fefation of the %irculating fluid. In addi-
tion to this singularity of strygture, the organs for procuring
food offer remarkable peculiaritics, They consist of two long
spiral arms, one on each side of the mouth ; the existence of
Wwhich has given rise to the name Braémiopopa or Arm-footed,
by which the class is frequently designated. Tn many species,
these are capable of not only béing unrolled, but extended beyond
the shell 6 a great distance in quest of food. They are usualjy \
furnished with numerous vibratory filaments, for the more certaiy
capture of the prey, and probably also for assisting in the main-
tenance of the respiratory current—an extraordinary provision
which is rendered necessary by the great depth at which the:
animals live, and the consequent enormous pressure of the
water around.  All the existing genera of this class are attached,
in some way or other, to =olid bodies. In Zerebratuls and
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Lingula, this attachment is effected by means of a fleshy tubular
footstalk ; and this footstalk or peduncle passes out, in the
Terebratula and its alles, throngh an aperture or notch in the
beak of theshell (Fig. 600). 111 Ox"-bicula, on the contrary, the

¢

Fio 500 —TEREBRATULA F1e. 600.~CoNVEX VALVE oF
®  PSITTACEA. " THEREIRATULA.
peduncle is wanting : and thelower valve of the shell itself becomes
f:ho medium by which the attachment of the animal to the rock
18 accomplished. There is” thus the same kind of difference
between these genera, as there is between the pedynculated and
sessile Qirrhopods,—a Class, of which e are also strongly
reminded by the structure of the arms of the Brachiopoda.

966. The greater part of the existing Mollusks included in
this Class, belong to the genus Torebrasmla ; of which about forty
species are at present known to existy but of which several
hundred fossil species have been enumerated. -These present
themselves in the very oldest® rocks; and may be found, in
greater or less abundance, in almost all marine deposits, down to
the present time. The two valves in Terebratula are unequal,
one being nearly flat and the other convex ; it is in the latter,
that the opening is found forgthe transmission of the pedicle ;
but the former is still more remarkable for the curious internal
Apparatus which is connected with it. This consists of a sort of

. Slender framework of shelly substance ; which projects consider-

! ably into the cavity of theshell, and to which the arms just now
c"‘“’f"i"“cd ave attached. This framework is often found in
} fossil shells, in a heantiful state of preservation, The arms of

the ordinary Terebratule do not appear to be extensible beyond

the shell ; butin the Terebratula psittacea (which is probably to

s
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be ranged under another genus) they are enermously developed ;
and being quite free except at their origin, they may be extended
“far beyond the shell.  When drawn in, hey are disposed in six
¢r seven spiral turns, The mechanism by which theje arms are
unfolded is very curious. The stem of each iz tubular, and
contains a fluid ; which, being acted upon by a multitude of
muscles forming the walls of the canal, is forced onwards up th" -
tube, and thus causes the arm to project. We shall hereafte
meet with a very similar contrivance, in the numerous tnbulm:‘
feet of the Echinodermata (§1007). The Terebratule aré
found in all seas, from the polar to the equinoctial, at a depth
of from ten fo ninety fathoms, or even more.

967. The Orbicula may be noticed as the type of the sessile
group. Its two valves differ. considergbly in form and size ;
one being conical and rounded, like the shell gf the Limpet
(with which it wig formerly confoun'ded), whilst the other is flat,

with a fissure in the centre for the passage of a ligament, by o

means of which it is fixed to the rocks. The Mollusk has
ciliated arms, rolled up spirally when withdrawn, The recent
specics of this genus are found attached to stones, shells, and
sunken wrecks, at various depths, down to seventeen fathoms.
They sometimes are found in vast numbers in particu]nf spots.—
The Cranie, another seasile genng, has been dredged up in 255
fathoms-’ waters  These facts are of much interest, when taken in
connection with the circumstances, under which the fossil species
sxe found. It may be inferrgd, from the diminished numbers of
this c}ass, that the ocean is at present less fit for their habitation
than it formerly was ; and perhaps a diminution of depth is one
of the circumstances which has given rise to thi¥ change.

o A
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o ? OF THE CLASS OF TUNICATA.

’

L 968. Arrmoven the Mollusca are in general possessed of a
calcareous shell, sometimes enveloping the whole body, and
sometimes inclosiug but a small portibn of it, no appearance of
such a structure is presented among the animals of the lowest
group,—thg Class Tuxicata. Feeble as are the powers of
sensation and locornotion, in a_great proportion of the Molluscous
tribes, they wanld seem almost extinct among the members of
this group. The greater number of them pass their whole lives
in one situation, agglutinated by their external tunic to submarine
rocks, or attached by a footstalk prolonged from it ; puany species
associates togethen, like the Polypifera, to form a compound
structure, in which several individuals are usited more or less
closely ; and those which have po fixed attachment enjoy little
independent locomotive power, but @re driven about at the
mercy of the waves. No beings possessed of a complax internal
structure, a distinct stomach and alimentary tule, a pulsating
heart and ramifying vascular apparatus, with branchial append-
ages for aerating the blood, and highly-developed secretory and
reproductive organs, can be imagined to spend the period of
their existence in a mode more completely vegetative than these.
969. The animals of this Class are entifely enveloped in a
ﬁ':m clastic tunic (whence their name), which is always provided
With two orifices. The general form of the body, as well as the

' colour and consistence of this tanic, vary considerably in the

d,iﬁ‘e“’“t Species. Sometimes it is globular or egg-shaped ; some-
iunes narrow and prolonged. The tunic ‘is often of leathery or
even cartilaginous firmness, and of a dark colour; whilst we
occasionally find it soft, membranous, and transparent, and of &
light greenish tint, so that the clusters of animals look like

.
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bunches of grapes. 1In the larger species, additional firmness is
often given to this tunic, by the agglutination of particles of sand,
bits of gravel or shell, or qther substances with which it comes
i contact, to its exterior; and a complete envelope if) sometimes
formed in this manner, which might be compared wo the shells
of the higher Mollusca, but that it is altogether derived from
external sources,—the glutinous matter which unites the pa$,-~
ticles together, being the only part furnished by the animal itse A
970. Within the external tunic is a muscular coat, repres
senting the mantle, consisting of fibres crossing one another iry
various directions, by which compression may be exercised on
the contents of the cavity it surrounds. The openings which
have been mentioned as existirg in the outer coat, pepetrate this
one also; and they are guarded by muscular fibres, arranged in
a circular manner around them ; by the action of which rings,
they may be entinely closed,
971. The cavity of the mantle is principally occupied by P
large bag, composed of a delicate membrane, over which the
blood-vessels are minutely distributed ; this evidently replaces
the gills of higher Mollusca, and it is accordingly termed the
branchial sac. 1t is closely adherent to the mantle around one
of the orifices, which leuds directly into it, and which is there-
fore called-the branchia orifice (i, Fig. 601). It also receives
~support from 1t elsewhere ; but it by no means occupies the
whole of the cavity. There is a considerable space at the
bottom of it, which is occupied by the digestive and reproductive
viscera ; and there is also a space in the neighbourhood of the
second orifice (), which serves for the discharge of several dif-
ferent egesta,® and may thence he termed the funnel or vent,—.
. The branchial sac iz probably to be regarded as formed by o
dilatation of the pharynx, or funnel-shaped commencement of
the csophagus; and the branchial orifice as the real month,
We shall hereafter see, that a very near approach to this struc.
ture is presented by certain Polypes (Fig. 624).
972, The entrance to the digestive tube, lies a the bottom
of the branchial sac; and the alimentary particles gre derived .
* Flaid or solid matter to be carried out of the system,



-

o

»

o
GENERAL STRUCTURE OF TUNICATA. 425

from the water introduced intp it for the purpose of respiration.
The wsophagus is sh%rt, and leads to a capacious stomach,
surrounded by clusters of biliarg folkicles (Axmy. Pays, § 356),
the rudimeﬂtary form of a liver. The iptestine generally makes
one or two turns in the space between the branchial sac and the
mantle; and terminates in the neighbourhood of the funnel.
e ovaria are usually large, and lic amongst the viscera ; their
éxeretory duct also terminates in the same situation. The fun-
el thus serves to carry out of the cavity of the mantle, not only
the fluid stream which has passed over the walls of the branchial
sac, and has served its purpose in aerating the blood, but also
the solid particles which are rejected from the alimentary canal,
and the ova which are discharged®when mature from the ovaria,
973. Between the two erifices there is a nervous ganglion,
which sends filiments to each of .them, and digtributes its prin-
cipal branches over the geritral surface of the
mantle. No organs of special sensation,
however, are perceptiblg ; and tke only indi-
cation of common sensibility shown by these
animals, is the contraction of the mantle
when they are touched, by which the water
contained in the branchial sac is spirted out,
sometimes fo a coniderable distanice. Some-
times a number of thent are so closely im-
pacted together on the rocks, that the
impression givea to one causes it suddenly to
Fia. G0l—Nexvors 85 yetyact, which acts also on the one next to
;f:nc:§,,'\’::.?,;:¢: or it, and so on throughout several of them ;
wmouth; ¥ ¥t & and each inefontracting throws out a quan-
ganglion ; d, mantlo I
(the external coat be- tity of watew After the contracting force
g amfaninl: has ceased to operate, the usual form is

" restored by the elasticity of the tunic.

974. No regular movements of this kind, however, are com=
imonly employed, either for the respiratory process, or for the
rehension of food. A continuous and equable current of. water
lenters the branchial orifice, and.is propelled by the funnel, with-
out any other physical agency that can be perceived, than the

~
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vibration of the cilia which cover the aerating surface. It is from
this constant action, that the unatfached Species appear to derive ¥ f
the slight amount of indepindent locomotive power Jwhich they
possess., In these,'the two orifices are usually at {ae opposite
extremities of the body ; and the continual suction of water into
one end, and the discharge of it from the other, will of conrge
tend to propel the body forwards. This movement is mafit
evident when several are associated together, all having theiy
branchial orifices and funnels in the same divection. In tkh
Pyrosoma (§ 983), a number adhere together so as to form 2
tube closed at one end, into the interior of which the funnels of
all the individuals open; whilst the branchial orifices project
from the outside as so many little papille. The watér drawn in
through these is discharged into the cential canal ; from the end
of which a constant stream issues, with sufficient power to cause |
the movement of“the mass in the opposite direction,—a move- y/}-
ment which its brilliant phosphorescence allows to be watched
from some distance, |

975. Although the Tunicata liave been variously placed by
different Naturalists, the additions which have been recently made
to our knowledge of thei:;ozgnnisation leave but little doubt, that
their true place is on the border of the Sub-Kingdom Mollusca,
comnecting” it with the Radiata. * For, whilst its higher species
present many poinés of resemhlance to the lower forms of the
Conchifera, its inferior tribes approach equally closely to the
Polypifera—not only through the structure of the individuals,
but in the examples they present of the union of a number of
independent beings to form a compound animal. So prevalent,
indeed, is the tendency to this aSsociation, that it may almost b
regarded as the peeuliar character of the group ; and, when thyy |
viewed, it presents a very good illustration of the general principly )
formerly laid down (§ 42, 43). We may rogard the Tunicata,
then, as an aberrant group of Mollusca ; engrafting, as it were, |
upon the general character of that Sub-Kingdom, the peculiay,
tendensy of the group of Radiata towards which it verges, Th(l‘ ‘
tendency to aggregation exhibits itself among the Tunicata in
various ways. Sometimes we find & number of individuals 1
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2 simply adhering externally, but forming a mass of a certain
regular aspect. In other cases, we observe geveral individuals
included within a comfon envglope,—their own external coats
b,eing absefét. And in some instances, there is a continuous cir-

cunlation of? blood among soveral individuals, throngh vessels

passing along a stem, with which they are all connected by short

37 Vg uncles or foot-stalks,

976. The Tunicata may be better subdivided according to
he anatomical characters, and the mode of existence, of the
espective species, than by arpanging them according to their
solitary or united condition. On this principle two Orders will
be formed ; one including the isolated and aggregated Ascidie ;

y and the otker, the isolated and aggregated Salpe. The promi-

P nent differencesin these two, Orders are these. In the Ascidie

| the two orifices approach ong another more or less closely (Figs.

}-( 601, 602). The body is cither fixed immedistely to some solid
“Nass, or astached to it by a peduncle. And the branchial ap-

; paratus consists of a simple sac or bag, occupying the greater
part of the cavity of the mantle, and having the entrance to the
sophagus at,its lower patt.” In the Salpe (Fig. 603), on the
other hand, the two orifices are-placed at the opposite extremi-
ties of the body, which is generally more elongated than in the

Ascidiz. They seldom attacl themfel¥es to any tixed basis,

but rather to floating bodies ; and many of them seek no support

from other masses, but trust themselves to the waters of the
ocean, in which they scem to have some power of spontaneous

Tustead of @ capacious but simple branchial sac, we

w tube, in-which a riband-like fold of vascular

t end, and serves as the special

motion.
find a long DAXro
membrane stretches from ends

5., apparatus for the aeration of the plood. .
P 977. It is among the solitary Ascidice, that the highest

organisation presents itself, which occurs in this family. The
wo orifices are both evident on the upper part of the body; b
he branchial aperture is the most prominent.  Within this may
b observed a fringe of tentacula, which are sometimes af 900'
siderable length and minutely divided, sometimes short an
simple. Their office appears to be, to guard the entrance to the
. i

°
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respiratory sac; and it would seem probable that substances
unfit to enter it are kept out by the closure of the .muscular
ring, excited through the nervous apparatus by irritation of the
tentacula (Axnr. Parysion. § 436) ; beyond these, rfb organs of
sense can be detected. The solitary Ascidice are fSund in all
climates; they generally frequent the shallow waters of the
shore, so as to be occasionally left uncovered by the tide. :
some localities they are so abundant, as to afford an import:m-{.
source of nutriment to Fishes ; and some species are cmploye{}
as food even by Man. The power of ejecting the contents of the
branchial sac is their principal means of defence. Some of the
larger species are able to shoot the fluid to a height of three
feet ; and thus the person whosplaces his hand upon ose of them,
is very likely to receive a deluge of, water in his face. We are
not justified, however, in attributing this action- (as some have
done) to any intedligence on the part of the animal. It is the 4
only movement which these simple beings can perform ; and is
evidently a reflex action, which any bodily irritation, whether
internal or external, will excite. « Some of the Ascidiaz have
the power of changing their hue; the Cynthia Momus, for
instance, is sometimes white, sometimes orange, and sometimes
of flesh eplour. LN
978. The Ascidie' dve
not all, however, «solitary |
in their habits, The ac~
companying ﬁgure repre- o
sents one of the compound
forms ; in which different
individuals are united toge-
ther by a common stem, in
the same manner as the
Polypes of tho Sertularia ¥y % Rowemon, 2 cmpound Axt
(Fig. 615). Each has its @, anal orifice: ¢ stomach ; 4, intestinal |
ovh llenrt, respimtory ap- canal ; /, common sten,
paratus, and digestive system; but each is fixed on a fooft-
stalk that branches from a common creeping stem, throngh which
a circulation takes place that connects them all, The integu-
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ment is so transparent, that the whole interior and its living
actions may be observed without difficulty.—Asin other Ascidiem,
the branchial sac occupies a large partof the cavity of the mantle ;
at the sidcﬂ and point, however, a vacant space exists between
these two miembranes, which terminates in the funnel. The sac
is perforated with four rows of narrow oval openings, the edges
=< @ which are thickened, and fringed with closely-set cilia.—
Through these openings, a part of the water which flows into
#he sac by the branchial orifice, escapes into the space between
~the sac and the mantle, and is thus discharged immediately by
the funnel. Whatever little substances, alive or inanimate, the
current of water brings, flow into the sac, unless stopped by the
tentacula a4 its entrance, which do not appear fastidious. The
particles which are admitted usually lodge somewhere on the
~ #ides of the sac, and then travel horizontally (by some unsecn
¥ 2gency), until they arrive at_the part of it, down which the cur=.
rent proceeds into the entrance to the stomach, which is situated
at the bottom of the sac. Minute animals are often swallowed
alive, and have been observed-darting about in the cavity, with-
ut any apparent injury to themselves, or to the animal which
/)nclosm them, for some days.o In general, however, particles
which are unsuited for being received into the stomach, are
ejecied by the sudden contraciion of”tlie mantle,—the funnel
being at the same time closed, sq, that they are forced out by a
powerful current through the branchial orifice. _

979. It isin the Circulating apparatus, that the chief pecu-
liarities of these compound Ascidiz present themselves, The
creeping tube which unites the individuals of a group, contains
Ewo distinct canals, which sendeff branches into each peduncle.

# One of these branches terminates 4n the heart, which is nothing -
™More than a contractile dilatation of the principal trunk. This
trunk subdivides into vessels, of which some ramify over the
branchial sao, branching off at each of the passages between the,
oval Jpertures ; whilst others are first distributed to the stomach
and intestines, and the soft surface of the mantle. AlL these
reunite, and form a trunk which enters the peduncle, and con-
stitutes the returning branch. The circulation through these

YOL, 11 P
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tubes, however, does not take place constantly in the same
direction. At some periods the heart may be observed to con-
{ract from behind forward®, soeas to propel the blood in the
direction just mentfoned. After a short time thd pulsations
become fainter for a few beats, and the flow slower; and sud-
denly, but with a slight pause, the whole current in all its
windings is reversed. The heart gives the opposite impulsgy; ==
the channel in the peduncle that before poured in the blood no
carries it back ; and the other, the contrary. These chang
sncceed each other alternately, the average time being the samg
in both directions; but the period of each varying as much as from
thirty seconds to two minutes. By this circulation, all the
individuals in one group seem*to be connected. As tn the com-
pound Polypifera, increase takes place®by sprouts or buds (of
which a small qpe is seen at the xight hand of ¥ig. 602); and |

. the two streams of the stem run thraugh the bud, before its organg
are developed. The circulation in each individual appears, hoyy-
ever, to be*independent of the rest; for it continues when the
current_through the stalk is interrupted. The stream which
returns from the branchial sac and the viscera, is then poured
into the posterior part 'oi thedlgart, instead of entering the
peduncle.  The circulatmg' systém then resembles that of the
isolated A%cidim; and 1t s rematkable that the regular alterna-
tion of the flow may be observgd in these also, in every instance
in whicl the integument is thin enough to allow the current of
blood to be distinguished. *

980. A closer apparent union between the individuals may be
observed in the aggregated Ascidior ; though it may be doubted
whether the real connection is*s intimate as in the species jygy

- described.  In these we fing a large and variable numbey of v
individuals, nrmngmf with more or less regularity within g mm_-‘
mon envelope. Like the true Ascidiz, they are all fixed ; gome. |
times forming a slimy crust upon Algz, or other submaripe
bodies ; sometimes projecting in conical or globular masses : and
not .qpfrequcntly sprcndln.g over the lxu:ger isolated species of
Tunicata. They agree with them, also, in the relative positions

of the branchial orifice and the funnel, and in the structure of the
L] 3 - F %
& - . = ..
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respiratory chamber. The individuals are occasionally connected
by a gelatinous fleshplike that which exists in many of the
compound Polypes ; and there s even sometimes found a calea-
reous depo®tion in this connecting subftance, which would still
more closely establish their affinity with that group. It has been
xcently shown, also, that all the individuals in these compound
asses originate by germination, or budding, from a single
one.—Both in the solitary and compound Ascidians, the young
@nimal, when it first issues from the egg, has active powers of
locomotion, being provided with a large tadpole-like tail, by the
stroke of which it is propelled through the water. Thus a pro-
vision is made for the general diffusion of these animals, which
would be otherwise crowded in particular spots. )
981. The Salp@ are animals of greater delicacy of organisa-
\_tion than the greater part of thesAscidians. .They are usually
80 transparent, that the interior structure may be examined
througli their tunic with little difficulty. They consequently
seldom possess any decided colour, except when viewed in a
bright sun-light ; and then they present splendid iridescent hues.

Fia, (03, —Biriona, 058 0¥ Tix SALex: ; a, mouth ; p, posterior or anal orifice ; £ Hiver,

inckxui‘n; other viscers ; c, heart ; br, branchial Sie § m, muscular bands ; n, nervous
gnng -

They haveall one dark spot, however ; generally of a brownish-

yellow colour. This, which has been termed the nuclens, is

occasioned by the opacity of the liver, and its coloured secretion.

The branchial orifice possesses ne, t,eptacuh; but these are
aol 2
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replaced by a kind of valve, which® permits the entrance of water
and prevents its return. By the constant action of the respi-
fitory apparatus, a .considemble'degree of locomotivg power is
obtained for these animal®, without any special appm‘tus for the
purpose. ;There do not appear, however, to be any sensory organs -

by which the animals can be directed towards their food ; and N
we can scarcely suppose, therefore, that their movements i
governed by an intelligent will. |

982. The Salpm are most abundant in tropical climates,
Messrs. Quoy and Gaimard relate having seen on one occasion, not
far from the Cape of Good Hope, long zones of a reddish-brown
colour traversing the surface of the ocean, as far as the eye could
reach. These were found, on examination, to consist of minute
Salpse, each not more than two or three lines in length, agare-
gated together if,bands, ~Thee colotir was given .by their nuclei, |
which did not exceed millet-sceds in size. These bands are
driven through the ocean by the action of the waves; and they
seem to have a rematkable power of preserving their coptinuity,
even when a considerable force (for animals of such delicacy) is
applied to separate them. In fact, the connection®is so strong in
some species, thatit is easiar to Tear the animals themselves than,
to part one from anothey; althqugh their union is accomplished
only by the adhesign of their surfaces, or of little suckers, adapted
to meet each other, and not b any structural connection. In
other spacies, the adhesion is less powerful ; so that when a mass
iz placed in a vessel of water, and the sides of it are smartly
struck, the individuals fall asunder. : .

983, Nearly alk of the Sa{l)az are phosphorescent, or self-
luminous ;» and the small aggregate species are usually more gq
than the large isoladed ones.® The bands which they form ayg
consequently, among the mosé brilliant of those luminous ttibus’ '
which occasionally give such a sparkling lustre to the waters of
the ocean.  The Salpee, when thus chained together, prodyce the
effect of long ribands of fire, sometimes drawn straight in the
direction of the currents, sometimes twisted and almost doubled
by the action of the waves. One of the most brilliant combina-

otions of Salpae, ho.wever, is that which forms the Pyrosoma. This
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is a hollow cylinder, from five or six to fourteen inches in length,
and composed entirely of minute animals of this form. These
are aggregated togethgr in the following manner. A number
unite, likathe radii of a star, & as th form a circle with a central
space, int® which the vents of all tha individuals open,—their
.,mnuths being at the circumference. Several of these circular
Iusters are piled one on another, the central aperture of all of
Jthem corresponding so as to form a tube; and through one end
; of this tube (the other being closed) a constant current of water
fis forced ont by the united ciliary action of all the individuals,—
thus causing the mass to move through the ocean in an opposite
direction. The Pyrosoma is never met with but in the open
sea; and then it often occurs in troops composed of a great
number of these masses. * Nothing can be more brilliant,
sparkling, am.l lively,” thaft the phosphoric light which these
animals emit. They ofterr form long trains of fire, from the

. Manner, in which the masses are disposed in cordons. But a

more singular phenomenon attached to this phosphorescence is,
that thg colours vary instantaneously, passing rapidly from the
most lively red to the principal tints of the, solar spectrum, to
the erimson of the morning, to orange, to greenish, to azure blue,
and finally to opaline yellow, When*the mass is, to all appear-
ance, in a state of absolute rcpose." Bl = ’
984. None of the Salpm at present known are attached to
each other by continuous blooé-vessels, like those of the com-
pound Ascidiee (§ 979). It is remarkable, howeyer, that the
same alternation in the direction of the circulating current takes
place in them, as that formerly described. In fact it may be
regarded as characteristic of the Tunicata,; since it has been
observed in every species, in which the current of blood has been
traced. » 4 -
. 985. One of the most curious circnmstances in the economy
of the compound Salpe, is (if there be no error in the account
of it) that which has been described by, Chamisso in regard o
their mode of multiplication. He states that most of the species
pr?sent themselyes under a dounble form ;—a race of solated
animals ;—and another of aggregate masses composed of nume-

a,
»
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rous individuals, These last are so unlike the individuals of the
separate race, that they might be regarded as distinct species.
Nevertheless it is found that the associatgd individuals produce
eggs, from which the solitn’ry Stlpe are developed

and that
these in their turn produce chains of eggs, from which ke riband-
like groups originate ;—these last, again, givingjbirth to th
solitary race; and so on alternately. Thus, a Salpa whick"
differs equally from its parent and its own progeny, resembles itx =
grand-parent, its grand-children, and its own bretliren. |

)

t
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" GENERAL CHARACTERS OF RADIATA,

|
{ 986. Tue Radiated subdivision of the Animal Kingdom may
e regarded as, on the whole, a very natural group. 1t includes
all those animals, in which there is a regular disposition of similar
parts around a common centre, as in the Star-fish (Fig. 606), or
Sea-Anempne (Fig. 617). In the most characteristic forms of
this group, these parts_are but repetitions of each other; and
one or more of them may be removed without injury to the
functions of the rest. It is bysno means uficommon to meet
with Star-fish, which, by some accident, have been deprived of
a ray, and yet appear to have suffered but little inconvenience
from the loss. In most of the Radiata,“the parts so lost are
replaced by a new growth ; and not unfrequently it would appear
that these parts may themselves reproduce the whole structure.
Here, then, is an important charactery which evidently displays
an affinity with the Vegetable Kingdow. In Plantgwe observe
that the whole structure is made up of an assemblage of similar
parts—the leaf-buds—which mily almost be regarded as distinct
individuals ; for though, whilst associated, they contribute to
form a structure which is common to all, and share alike in per-
forming the fanctions of that structure, yet they may be separated
from it and from each other without the lose of their vitality, if
Placed in circumstances favourable to their growth under this
new condition. We shall preseftly observe that, in the Pony-"
PIFERA, compound structures are:produced by the association of
individuals, which have very nearly the same relation to each
other, and to the whole mass, as exists amongst the buds of 3
tree, and between these and the woody trunk and branches.
987. Butit is not only in this repetition of similar parts, that
we may trace an affinity between the Rapiata and Plants. The

N
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resemblance is manifested, also, in the regular disposition of these
parts around a common centre, which may be termed circular
symmetry. The tendency todhis kind of syinmetry exists through-
out the Vegetable Kingdom; beingmost obvious inthe ajrangement,
of the parts of the flower (VEcET. Puysior. § 463)." That th
Radiata should preserve the mode of development, whicl is s
remarkably characteristic of the Vegetable Kingdom, is not su
prising, when we reflect upon the very small proportion which

their animal fanctions bear to those of organic life. Nome of'’

them possess any high degree of sensibility ; and whilst many"

of them are fixed like plants during a part or the whole of their
existence, none possess any very active powers of locomotion.
988.  Although the radiated form may be observeéd in certain
members of every class which has ap undoubted claim to admis-
sion into this group, it by no means follows that<t should exist
in each individual of those classes, Like every other natura]

character, it is subject to modifications. The species which pre- -

sent it in the most remarkable degree may be regarded as the
typical forms of their respective groups ; whilst others, ifi which
it is less evident or altogether absent, serve as cownecting links
with those divisions of the Animal Kingdom which are formed
upon a different plan.  Thus, among the PorLyrirera, the Sea-
Anemone, .ud many of \he assieiated animals resembling it,
have a most regular arrangement of similar parts, both externally
and internally, around a common centre, On the other hand,
ﬂ.iere is an important group of Polypes, which, with the same
circular arrangement of the tentacula or arms round the mouth,
presents, in its more complex digestive apparatus, an entire
departure from that regularity; aad through this group we are led,
by almost imperceptible gradations, to the MorrnuscA.—In like
manner we have, in tle Star-fish, a perfectly symmetrical dispo.
sition of all the organs of the body. The stomach, situated in
the centre, sends a prolongation into every arm ; the absorbent
vessels which arise from its walls are united in a central ring

- - . - 24
and are distributed on a uniform plan in each ray ; the nervous
system has a similar central ring, and sends equal branches in
every direction ; the locomotive organs are the same in cach

.
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division of the body ; and "at the extremity of each ray (in the
species possessed of visual organs) an eye of equal size exists,
But in the Eckinus (¥ig. 604), with an equally symmetrical
exterior, wh have a somewhat irregular digtribution of the con-
tained digestive viscera. And in the Holothuria (Fig. 608) we
observe that the general form of the body is approaching that of

Articulated animal ; although the radiated disposition of parts
15 still evident around the mouth.— Not unfrequently it happens
that the Radiated form is so completely departed from in parti-
cular instances, that we should hesitate in referring the animals
to this group, if weiwere not able to trace the links which con-
nect them with forms unequivocally belonging to it.

989. In these remarkable abarrant forms we pereeive indi-

. "

cations of a presiding Unity, of Design, even more remarkable
than these furrished by the beings whose regularity. of structure

] 18 more apparent. It would seefn but a comparatively simple

“'Matter 0 devise certain lypa' of conformation, and to sketch ont
a number of forms presenting slight deviations from, these types.
But to combine forms essentially dissimilar, and to modify the
organs respectively peculiar to them, so that titeir functions may
go on with that perfect harmony whigh is essential to the con-
tinuance of their existence,~—appears*(tb our human apprehension
at least) a more striking display of €reative powew; and the
regularity of the original design becomes still nfore wonderful,
when it is traced by the eye of the Philosophic Naturalist,
through the apparent irregularity of its results. In tl}is respect
we may compare the Organised Creation with the Solar System ;
and we may fearlessly ask, whether the mind capable of enjoying
such contemplations, does not desive a far higlfer satisfaction from

& C“onsidering the principle of mutual attraction as thé cause, not

Only of the regular movements of 'the planéts round the sun, but
of those perturbations which ar¢ balanced against each other
with g0 astonishing a precision—than it would receive from the
mere view of any unconnected series of niotions, perfectly regu-
lar in themselvcs, and destitute of influence on each other.

990. There is one very aberrant group, however, which, if
received into the Animal Kingdom at all, must be associated with
the Radiafa, nnlm? we create a new subdivision expressly for it.
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This is the Sponge tribe, which has®been united by Blainville e
with some others into a group, which he terms Amorphozoa, or
form-less animals. It is through these rurious beings, that the
connection between the Animaldnd Vegetable Kingdoms is most N |
completely established. *These K¥ngdoms approach“each other,
not through the most perfect forms of either, but by the most T -
simply-organised members of each. Among the lowest Plants, $
the greatest indcﬁni.teness of form prevails ; and we are prepar

to expect, therefore, a similar indefiniteness in the lowest group

of Animals, This obviously results, in both cases, from the low:
degree in which distinct or special organs are developed. In
proportion as each minute division of the structure performs all
the functions essontial to its life, it will be independent of the
rest ; and the whole structure will thus, approach tht condition
of an inorganic mass, in which each particle exists Jy and for
itself, and of whigh the form #s entirely determined by circum-
stances external to it. The Spongés have a much closer conmec~#"
tion with the group of Radiata, than they have with any other
division of the Animal Kingdom ; for one of the divisians of the
Polypifera may almost be regarded as consisting of Sponges
advanced to a higher grade of organisation. We may, then,
place them on the border of this group ; in such a position as to
stand at that extreme edge, as. it were, of the whole Animal
Kingdom, which approximates the Vegetable Creation.

991.  There are certain othet forms of this group which, on a
cursory view, would seem as little characterised by the Radiated
structure as the Sponges themselves. When we look at a mass
of branching Coral of any description (Fig. 623), we at once
perceive its resemlilance in form_to the productions of the Vege-
table Kingdom, and we are at a loss to detect any regular arrange.
ment of its parts,—etill less that circular symmetry for whic, »
we are secking. But we must remember that this structure is 4
merely the frame-work, which connects a number of individuals
capable of existing separately ; and it is in #kese, that we must
seck for the radiated conformation. This we find very distinct
in thé Polypes themselves ; and, in one group, it is marked in
the stony cells which they form (Fig. 619).

« 992, If we ascend from the lowest to the highest Rapiara,
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we may observe a progressive removal from the Plant-like con-
dition, in which the simplest of these beings exist. This
elevation is manifested ¥ two ways ;—in the gradual complica-
tion of thesnutritive system; #nd in the evolution of thoses
powers of s#usation and independent netton, which differ from
any faculties exhibited by vegetables. We shall notice that,
whilst in Sponges the tissue is nourished simply by the intro-
dffiction of the surrounding fluid into the channels of its substance
~-a mode differing but little from the absorption by the roots
afid general surface of plants—the Polypes are furnished with a
regular stomach, and with prehensile appendages for conveying
into it solid nutriment, on which it exercises a most powerful
digestion. In the larger and more solid Echinodermata, this
complexit}.of organisation becomes more distinct ; the tissues,
instead of consigting of soft ahd nearly homogeneous membrane,
_exhibit all the varieties of nervesand muscle, dendon and liga-

‘i’!ﬂf‘nt, distinct vessels and caftilaginous or even bony skeletons.
The stomach, instead of being a simple bag into which everything
is introduced that comes within the animal’s reach, whether it
be digestible or not, is but the commencementeof a regular ali-
mentary canal, furnished with a set of teeth at its entrance for
the reduction of the food, and with glardular appendages for the
secretion of the fluids required. in thesdigestive procgss. And
we even find distinct organs appropriated to the meration of the
blood, which sometimes present®a very complex arrangement,
Now it is remarkable that, with so great an advance in the
organisation of the nutritive apparatus, we should “find the
locomotive and sensorial powers very little developed even in
the highest ; so that in this respect they are far surpassed by
the simpler Articulata, whose general organisation is much
nferior. But it must be rememb®red thatethe perfection of the
locomotive apparatus is the distingmishing or typical character of
the Articulata, and that everything is made subservient to it;
whilst conformity with the Plant-like condition seems to be
equally the typical character of the Radiata ;=—being only de-
parted from in those higher forms, which conduct us toWwards
other groups,
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993. In looking at the apparatus, by which the various
bodily movements are effected, “that are concerned either in
obtaining food, or in changing }llc placet of the entire body, we
‘observe a considerable diversity in the Radiated clastes. 1In the
lowest, the whole tissud appears equally contractile® whilst, in
the highest, a distinet muscular structure exists, in which this

contractility specially resides. There is another very remarkaljle

structure, however, which is widely diffused through the grou ks
and which enables very active movements to be performed by
animals, in which no distinct muscular structure can be detected.
This is termed the ciliary apparatus; and, as its extensive
diffusion through almost the whole animal kingdom, and great
importance in the economy, have only of late been rgcognised, it
will be desirable that we should pause here for a sht time, to
examine its nature in some detail. " .

994, The ofgans termed#ilia "are little hair-like filaments,

covering the surface and fringing the edges of various membraned™

both éxternpl and internal, which are in contact with fluid ; and
in this fluid they produce, by their vibrations, currents which
may sérve various important purposes in the economy of the
animal. In the active and free.-moving Infusorial Animaleules,
the cilia on the exteriorvofihe body are the principal, if not the
only orgass of locomosion ; in the Polypes, fixed to a particular
situation, anc unaple to go in search of food, the currents which
they produce in the surroundirlg element bring it within reach of
their tefitacula or arms ; angl in all animals modified for respira-
tion in water, from those simple structures in which no particular
division of the surface seems appropriated to this function, to
Fishes, and the darvm of Batrachia (§481), their movements
appear to* have an important relation with it, in constant]

renewing the stratvm of waler in the neighbourhood of tl, #

aerating surface. Cilia are even found on the mncons membray e
lining the trachea, and ramifying air-passages of the higher Verte-
brata; and their use appears there to be to convey the secretions
and foreign particles, if such should be present, along the surface.
They have also been observed in the upper part of the alimentary
canal of Reptiles, thronghout its whole extent in the Mollusca,

- 3 . ’
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and in the stomach and its appendages in the Asterias, as well
as in many other situations.

995. The presence of cilias whin they are moving with

rapidity, cas frequently be inferred only frotn the eddies which
they produce in the neighbouring fluid. Sometimes the return-
oke, which is made more slowly, can be seen when the direct-
s‘uke is too mpld to be followed. This is particularly the case
with the wheels of the Rotifera (§ 537), which appear to revelve
centmuously in one direction, from the observer being only able
to trace one set of the vibratory movements of the rings of cilia
which compose them. In general, however, the cilia may be
best seen when their motion slackens; and their shape, size,

* arrangement, and manner of moving, may then be distingunished
with tolerable accuracy.” Their figure is that of slender filaments,
sometimes a litfle flattened, taperjng gradually from the base to
™ the point. Their size is extremely variable, the largest bemg
about 1-500th of an inch long, and the smallest being stated at
1-13000th. They are generally arranged in regulamrder, some-
times in et.rmght rows, sometiines spirally or in circles ; nnd they
are usually set pretty close together, so as even occaswnnlly to
resemble continuous fan-like mt;mbmnccs When in motion, each
cilinm appears to bend from its root to lts point, returning again
to its original state, like the stalks of corn when depr&sed by the
wind ; and when a number are affected in Succession with this
motion, the appearance of progressive waves following one
another is produced, as when a corii-field is agitated by frequent
gusts. Mr. Lister has described the action of the cilia, which
surround the respiratory apertures in the branchial sac of a com-
pound Ascidia (§ 978), as resetﬁbbng that of dellcatd) ~toothed
oval wheels revolving continually in the same dm,cuon the
Movement ascending on one side, and dcscendmg on the other.
But the cilia are very much closer than the apparent teeth ; and
the illusion geems to be caused by the fanmng motion wluch 15
given to them in regular and quick succession, This will pro-
duce a series of short waves, of which every one corresponds to
an apparent tooth. The movement of the cilia is sometimes,
however, of a different kind. The point of cach describes a circle,
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the base remaining fixed ; so that the whole cilium describes a
cone, of which the apex is at its point of, attachment.

996. The movement of the cilia appears to be, in some
instances, completély. upder the control of the animal ; and in
other cases, to be quite independent of the will, being seen after
death, and proceeding with perfect regularity in parts separated
from the body. Its duration then varies according to the spectis
in which it is observed ; and it is influenced by many external
circumstances. It has been seen fifteen days after death in tlie
Tortoise, when putrefaction was far advanced ; and in the River-
Mussel it seems to endure with similar pertinacity.

997. The Classes which exhibit the Radiated disposition of
parts most distinetly, and which are, therefore, unquestionably
to be referred to this Sub-Kingdons, are ‘the following :—

0
-

B y -

L. Ecamoperiata, or prickle-skinned animals. This Clas -
which.includes the Echinus (sea-egg or sea-urchin), the Asterias -
(star-fish), dnd many less known forms, displays the_radiated
structure in its most characteristic form. The bodies of these
animals are covered with a firm integument, wliich is thickly
beset with spines’; and Jffom this, the name of the Class is
derived. }n many spcgie.s this igtegumenf. consists of calcareous
plates, regular]y jointed together; and in all it possesses greater
toughness, than we'elsewhere wmeet with in the Radiated Sub-
Kingdom. This is a character by which they are easily recog-
nised, and are well known. *There are, howover, a few species
m which it is less apparent,—the skin having no greater con-
sistence than that of thin leather ; but these are associated with
the more typical forms, on accotint of their similarity in interng]

- structure. % B ”

II. Acaterms (sea-nettles), the Jelly-fish tribe. Thess
animals all live singly, and are well-known inhabitants of our
seas. They consist of an extremely soft gelatinous tissue ; and
this is rarely supported by any harder substance. They float
freely in the water; and some of them have considerable locomo-
tive power. The common Meduse: exhibit the radiated cha-
r:actcr with great distingtm}@. In others it is less apparent.

.
- .
.



CLASSIFICATION OF RADIATA. 443

Nearly all of them possess both, a stinging power and the pro-
perty of phosphorescence. :

II1. Poryrirera, or’polype-peariflg animals. This includes
the beings cqmmonly termed Zoophytes, o *Animal-Plants, on
account of the resemblance in their mode of growth to that of
Vegetables, Although the varions forms of Corals, Madrepores,

9. which belong to this group, are themselves of an irregular
form, the individual polypes (as already remarked § 991) possess
the regular radiated conformation. And, as many species of
polypes live separately, it is obvious that we should look to
these, and not to the structures which they form, for the cha-
racter of the Class; and to their varieties, for the characters of its
subdivisionss s .

998. In the higher species of all these groups, which possess
sufficient firmneas and dcﬁnitghmeof structure tg allow of a ner-

4"0us system being detected, its form is found to correspond with

* the charadteristic disposition of other organs. It consists of a

" circular filament surrounding the mouth, on_which are & number
of ganglid (or distinct centres ef nervous action) usually equal to
that of the segments of the body, and disposed” at regular inter-
vals. From these, diverging ﬁhmen&s' are gent off, which are
distributed to the various organs with great regularity. From
this arrangement of the nervous systdm] the term Coclo-neura
(circular-nerved) has been applied to this division Of the Animal
kingdom, and is sufficiently characteristic of it. '

999. DBesides these classes, there are two others, jin which
neither nervous system nor radiated structure can be detected ;
but which must, for the present at least, be referred to the same
group, although not possessing the radiated structure,

s IV. Poripera, or animals whose surface is covered witls
Pores.  This group comprehends the Sponéo tribe, and may be
considered as intermediate betweer Polypifera and Plants.

V. Poryaastrica, or many-stomached animals, This name
has been given to the lower of the two groups into which, since
the researches of Ehrenberg, the Infusorial Animaleules _have
been divided. It is believed by that N aturalist, that they pos-
sess a large number of separate digeat,ive cavities, with distinct
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walls, opening from an intestinal tube which connects them all.
Much doubt yet exists on this subject, however ; and until their
real structure has been move fully deterfiined, their place in the
“Animal kingdom canpot be satisfactorily assigned. No traces of

a mervous system can be discovered even in the most highly-
organised among them, by which this question could be set at
rest. We shall associate them with the Radiated classes, en- -
account of the general simplicity of their structure. \
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CHAPTER XXII.
, 7 ’ OF THE CLASS OF ECHINODERMATA.

» 1000. Tais Class is unquestionably to be regarded as the
highest, in point of complexity of structure, among those which
constitute the Radiated division of the Animal Kingdom. It
is characterized by the very regular disposition of parts round a
common cenfre, which is found in nearly all the animals com-
posing it, and which is Dever.‘?;eparted from in any remarkable
degree ; but cliefly by the hard Jintegument, heset with spines
%) °F prickles, from which its game is derived, #nd which may be
regarded’as its chief external mark. This character, however, .
is not presented by all the species, which, on aceount of the
general Similarity of their organisation, are associated in the
group;* but. it is decidedly absent only “in those, which
evidently constitute links of transition towards other divisions |
of the animal kingdom. In no being is the radiated form more |
distinctly marked, than in the” Asterifs or Star-fish (Tig. 606),
which is one of the best known species of this Class. And it
exists not only in its external aspect, but in the arrangement of
its internal organs, which are all disposed with perfect regularity
around a commore centre. In the Eckinus or Sea-Urchin |
(Fig. 604), it is equally manifested in the arrangement of the
Plates which form its nearly glebular shell (’commonly termed |
A *¢a-¢gg) ; but the more highly-organised condition of the diges- . |
tive apparatus prevents the radial symmchey from being equally |
shown in the internal viscera. In"the Holothuria (Fig. 608), it
is still preserved in the circular form of the body, and in the
disposition of the appendages around the ‘mouth ; although the
* The tubalar foet hereafter to ‘be described (§ 1006) are more universally E
present than the gpines; hence it has been proposed to designate the Class

Cirrhodermata.
VOL. 11, Kw > 3
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globular shape of the Echinus gives place to a more prolonged
form, which, in some species, even approaches to that of the
Vermiform tribes (Fig. 600.). , ¢

1001. The threer genera just named may be tréxcn as the
types of three Orders, nto which this group may be conve-
niently divided. Between these orders, the links of transitio
are so very gradual (being often afforded by fossil species wh
no recent forms supply them), and the general similarity o
organisation with many important differences is so well marke
that the whole group may be regarded as eminently natural
These orders we shall now describe separately, commencing with
the one which may be regarded as most characteristic of the
class,—that, namely, which contains the Echinus and its‘allied
forms. BN 0

o

Orper I.—ECHINIDA.

1002, In the order Echinida, the whole body is-inclosed
within a hard shell, usually of globular form, which is made up
of 2 number of pelygonal plates, The structure “of the shell is
not analogous to that which is found among the Mollusca.
Instead of being solidy iv is extremely porous; and seems as if
it were made up of arcolar tissue (Axoy. Prysion. § 24),
consolidated by carbonate of lime. The same kind of structure
is met with in the hard parte of the entire group.—In order that
it may keep pace with the growth of the soff parts, it is neces-
sary that the shell should be capable of enlargement, or that it
should be periodically thrown off and renewed, like that of the
Crab. The former plan is here adopted ; and it is beautiful to

observe how perfectly the plau by which it is carried into effect /!

is adapted to the wants of tLis simply-organised animal. The
soft parts being, as it were, boxed up within the shell, it is
obvious that a mere addition to the edges which surround its
openings (such as takes place in the Mollusca), would rather com-
plete its inclosure than add to the interior space. But by the
regular addition of new matter to the edges of each plate, the
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equable enlargement of the whole is provided for, and room is
also made for the addition of new plates around the superior
orifice.* From the recent observations of Agassiz it appears that:
these new plates are developed according, to a spiral arrange-
ment ; that is, a whole circle is not formed simultaneously ; but
the new plates at the top of the several rows are added in suc-
t%sion. This is an interesting fact, as showing a striking
amalogy to the growth of the leaves, and parts of the flower, in
l}lnnts. (See § 987, and VEecer. Paysiot. § 302.)
 1003. The shell is covered in the living state by a membrane,
which is sometimes very delicate, sometimes thick and spongy.
This unites the bases of all the spines, and communicates with
the interior of the shell by delicate processes, which pass between
the adjacent edges of tHe plotes; it is by these processes that
the new materiil is secreted, which adds to the dimensions of
“ach, and thus increases the capacity of the sheli. Upon looking
t0 the part of the shell which surrounds the superior orifice, it
is soen that the plates arc there less fully developed than they
are below ; their edges are not in such firm contact; and the
tubercles to which the spines are attached have often scarcely

> - .

Ft6, 604 ~Snry, op Eeinus, on Sza-uncsos ; on the right side, coversd with spines: o8

the left the spines removed. °

made their Appearance. The enveloping membrane at tliis part,
ERT il 5
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in the living state, is softer and more spongy than in the lower

portion ; and it is in its substance that the first deposition of

caleareons matter takes plice, which cofistitutes the, origin of a

new plate. A careful examination of a specimen in, progress of

growth will show plates in all stages of development, from the

thin calcareous scale on which no rudiment of spines can be seen, i

to the solid plate furnished with bold projections, to which Q; .

attached spines several inches long. The structure and origii

of these spines will be presently described. o |
1004. The shell of the Echinida is covered in the living state

by spines, which are sometimes very short and delicate, in other

instances long and slender, and in many species of moderate

length and considerable massiveness. These spines ‘are attached s

to tubercles upon the surface of the sheli, which are usually large

in proportion to the size of thgorgens they support. The tuber-

cles do not covér the whole surface, however; but they a

dispezed in regular rows from one opening of the shell to tl’?’ ~

other ; and the plates from which they are developed are called )

tubercular plates. Between the bands of tubercles ‘there are 1

others almost destitute of these prominences ; and the pieces ‘

of the shell coniposing, them *are termed ambulacral plates.

These plates are usually not altogether destitute of tubercles;

but the t‘ubex:gla, as well as the spines which they bear, are very

small in proportion to the same parts on the other geries. The |

ambulacral plates are perforated by a large number of very

minute orifices, through wilich delicate membranous tubes are

put forth ; these assist the animal in walking, or seizing its

prey;, in the manner to be presently described. "
1005. , The spines are united to the shell by the generg] \

enveloping membrane, which, attaches itself round their bases ;

this membrane scems to have the power of contracting in ¥

directions, as if it were composed of muscular fibre ; and in this

manner the spines are caused to move towards any required

point,—their cup-like bases working upon the tubercles, in the

marner of a ball-and-socket joint. In the Cidaris, which may

be regzp-dcd as the most perfect of the Echinida, the spines are J

also attached by a round ligament (exactly Iike that of the hip-
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joint in Man), which is inserted into a little depression at the
top of the tubercle, and also into a small hollow in the bottom
of theecup. In this manner great dreedom of motion is pre-
served ; and that degree of strength is added, which is required
for the vigo"ous actions performed by fhe’ solid massive spines
ol.' this animal. The general enveloping membrane serves not

"?IY for the movement of the spines, but also for their nutrition.
During the formation of the plates, as just now described, they

ghoot out from its surface like horns from the head of a stag.

They remain covered, however, by delicate prolongations of the
living membrane ; and by these new layers are deposited, one
around the other, so that the diameter and the length of the
spine are increased at the same, time. The structure of the
spines corresponds with ’thnt.of the shell ; and it is remarkable
for the exquisite beauty and regularity of its arrangement, as is
«°n when a very thin transverst section is placed under the
“Microscope.—The degree in which the spines are employed as
organs of locomotion, or for other purposes, will vary, of course,
with thekr size and strength. _In the Cidaris, they seem to act
as so many legs; and they are also used for excavating hollows
in the sand, upon which the apipal lies. In many of the Eckini,
they would appear too slender and fragile to support the weight
of the body ; but it is to be remembered that, whenait is im-
mersed in water, the pressure upon them will be very small. In
some, however, they are broad and flat; and enlarge towards
their extremities, instead of taperieg to a point; the "animals
possessing these can move themselves in any direction by means
of them, even on land. In the Scutella, the spines are extremely
Minuge, but, at the same time, vastly increased®in number ; each
°f them is as perfectly organised, and its motiond as much
£0verned by the animal, as wher® they ar® fewer and larger;
and by means of their combined action, the animal can speedily
bury itself in the sand, for the purpose either of procuring food
or of escaping from its enemies. 8
: 1006, In many of the Echinida, however, the chief locomo-
tive organs are of a character entirely different. From the
openings i the_ambulacral plates, a number of very delicate

% o = = E
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‘membranous tubes, each of them furnished with a sucker at its
extremity, are capable of being projected. These tubes consist
of two layers of muscular £bre, the outertome of which is circular,
whilst the inner one is longitudinal. Each tube is connected
with a little vesicle contdining fluid, which is found within the
shell, just behind the minute orifice through which the tulpe
is projected. The several vesicles, which form five double rogys
(ff, Fig. 605), are connected by a set of vessels adapted

_ distend them with fluid ; but every one seems to have a perfe
command over its own tubular foot. When the vesicle propels
fluid into it, the tube is projected to a congiderable length ; and
the bands of muscular fibre which it possesses enmable it to be
turned in any direction, and  to apply its sucker in the most
advantageous manner. When the distension is withdrawn, by
the relaxation of the walls of the vesicle, the longitudinal fibres

contract, and the tube 18 shorténed with considerable force ; ﬁ:;f

water which it contained .flowing back through the aperture
the shell ino the vesicle behind. In many species this apparatus
appears to afford the principal means both of locomotion and of
the prehension of*food. When several tubes are projected in any
particular direction, and their seekers are attached to a fixed
point beyond, it is obvius-that, if the tubes then contract, the
whole body will be deawn towards that point. Appearing, as
it will then db, to turn upon the spines, it is not remarkable that
many observers should have regarded the spines as the real
instruménts of locomotion ;. since the transparency of the tubes
will prevent heir being observed, unless they are carefully
looked for.

1007. The action of theseubular suckers may be well seen
in the common Asterias or Star-fish ; from the nnder side of
whose arms they pioject in? great numbers. If one of theg, bt
animals be placed in a glass wessel of sea-water, it may be seen
to climb up its sides by the use of this apparatus. One set of
suckers i3 fixed, and the animal is drawn towards them by the
contraction of their tubes; it then takes a fresh attachment by
a set which were previously free; and thus the numerous feet
are all employed, fixing and detaching themsglyes alternately,

& .
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so that the animal gradually ascends the smooth surface, as it
would the face of a submarine rock. In the animals of this
form, 00, ve have ab#adant evidence of the use of the tubular
feet in conveying food to the mouth. I the Asterias were
entirely dependent on the slight hold® which it can take by
bending its rays, many animals upon which it preys would
o,sily escape; but in this beautiful apparatus of suckers at the
extremities of the feet, is a provision for retaining with great
force whatever has been once entrapped, and for carrying it
towards the central mouth. In the Eckinus these tubes are
much longer, and would seem to act like the tentacula of the
Polypes,—floating loosely in the water, ready to attach their
suckers to any animal that in its active movements may cross the
ficld which they commaad. ’When a single foot has gained an
attachment, others are speedily bronght to its assistance; and
the unlucky vietim is soon sgcureﬁ. That thes Echini use tifeir
‘tubular faet for progression also, is evident from the fact that, if
piaced in a basin of water, they are not unfrequently Tound
within ashort time perambulating its margin.

1008. Besides these tubular feet, there exists anothér series
of appendages, so remarkable e their, character, that they have
been supposed to be separate animale farasitic upon the Star-
fish and Echinus, and have been desctibed as such amnder the
name of Pedicellaria. Each congists of a stem, Bearing at its
summit a sort of forceps of calcareous matter, not unlike a crab’s
claw, except that the two (sometimes three) blades are efjnal and
similar. When the point of a fine needle is intweduced between
the blades, which are for the most part open in a fresh and
Tigorous specimen, they instantly close and grasp it with con-

' siderable force, The particular use of these prehensile organs is

"ot evident. They are not confindl to the ‘neighbourhood of the
mouth; but, where they exist at* all (for it is mot in every
species that they are found), they are disposed over the greater

pa‘rt. of the surface, often forming densd groups around the
spines.

1009. In all the Eckinida the alimentary canal forms a’long
tube, possessmg two orifices. We shall presently find that the
+ X z 'y .



1}
452 INTERNAL STRUCTURE OF ECHINIDA.

relative position of these orifices undergoes important variations

in the different species. The intestinal tube usually makes about
a €
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Fro, 605, —AxaTony u‘w Ecminvs : @, mouth, surrounded by the teeth and jaws ¢, ¢ 3
b, wsophagus; #, stomagh, or first partion ofshe intestine ; d, intestinal tube ; ¢, ovary;
7, /. ambulacral vesicles; g, g, shgll.” y
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two turns: within the shell ; and it is attached to its walls by a
fold of the mémbrane that lines the general cavity. This mem-
branous fold contains distinct %lood—vesse]s, by which the nutri-
tive matter seems to be absorbed from the digestive cavity ;
and these blood-vessels form part of a complex system, by which
the absorbed fluid is distributed over the whole body. Wehave
in these animals, f0o, a distinct,provision for the aeration of thejy
fluid, by its exposure to a const,antly-renewcd layer of water,

The whole cavity of “the shefl, except the portion ocenpied by #

the intestinal tube and its appendages, scems to be one greqt
respiratory chamber. Water is admitted to it from withont ;
and its lining membrdne, on which the blood-vessels are minutely
distributed, is covered with cilia, by the vibrations of which
the fluid covering its surface is continually renewed, and

the blood thus obtains a constant supply of oxygen from the

. 2 /
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atmospheric air diffused through the waters of the ocean. The
fluid is introduced into the cavity by ten respiratory tubes,
whichvare placed around the moutli, and which bear a stron
resemblance to the tentacula of the SeasAnemone (Fig. 617). In
the neighbourhood of the other termination of the alimentary
tube are situated the ovaries, which open by separate orifices
agound the vent, just as do those of the Medusa around the single
aperture of its stomach. These ovaries periodically enlarge to
& considerable size ; and in some species they are used as food,
being termed the roe of the Sea-egz. In ancient Rome these
parts of the Kchini constituted a favourite digh at the tables of
the great. It is not yet satisfactorily known, what degree of
development the germs acquire, before quitting the parent,
1010. Many of the®animals of this group are provided with
® very complex masticating, apparatus, consisting of five hard
o and sharp teeth, which are put in motion bya powerful sét of
“muscles * these take their origin chiefly from five plates which
project around the mouth into the cavity of thesshell. The
teeth work in bony sockets or. jaws, which, when fixed together
in their natugal positions, form a five-sided conical mass (Fig.
605, ¢, ¢), aptly enough compmeed by Aristotks to a lantern, and
frequently described*by modern writers under the name of the
“lantern of Aristotle.” This complex machine Zonsists of
twenty-five pieces, moved by ghirty-five muscles. It would
seem fo constitute a very powerful ill, in which the food is
speedily reduced to fragments. Regarding the nature of their
aliment, however, there is still some uncertainty3™but there seems
reason to believe, that small Crustacea and Mollnsca constifute
their chief food ; but it is not improbable that, like others of th
class, they are omnivorous, and can digest almost any orgaﬁic
Matter that comes within their reach. -
1011.  The two most important genera of this Order are the
Cidaris and the Echinus. The former is usually regarded as
the most highly organised of the entire class ; its spines being
proportionally few and powerful, and being connected with their
tubercles by a mode of attachment superadded to those which
we find elsewhere (§ 1005). The Echinus, however, is the best
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known of these genera, in consequence of its more extensive X
geographical distribution, and its abundance in the places it
frequents. One species, féund on the dbast of Irelgnd, has the 1
power of excavating for itself hollows in the limestone rock on
which it lies ; but by what means it does so is uncertain.—In
the Clypeaster and Scutella, the shell is more or less flattened ;
and is sometimes divided by vertical partitions, so as in songe =
degree to resemble a Star-fish. At the same time, the v;&.
leaves its central position on the upper surface, and approach

the mouth, which still retains its central position below. I
the Spatangus, or Heart-Urchin, common on many of our sandy
shores, the radiated form is considerably departed from.—The
shell, instead of being round, s oval ; and it is oftem much pro-
longed in one direction, so that the radial disposition of its parts
gives place to a bi-lateral symmetry. We here find neither the
mouth nor the vent occupying a ceptral position. Of the habits' Je
of the Spatangi little is known. They are almost alwdys found
buried in thz sand ; and their alimentary canal is filled with the
same substance, in which they seem to find enough nutriment,
composed probably of the minute animals mingled with it. As
they are entirely destitute of tedily and seem unable to bring
their suckers into proximity with the mouth, they must derive
their nourishment from thé chancé-supplies, which the substances
in contact with their mouths ,may furnish. But their whole
organisation is adapted to®this mode of existence; as much as
the more complex structure of the Cidarites is to the life, which
‘hf.'/ are intendett to lead.  Yet it is difficult to imagine how,
mtb' %o little power either of locomotion or prehension, they can
obtain the necessary amount of aliment.

§ - v
Onoer 11—STELLERIDA.

1012. In this Order, of which the common Asterias, or Star-
fish, may be taken as the type, we approach in a certain degree
to the inferior forms of Radiata, Tnstead of the complete diges-
tive apparatus, with two orifices, which we have seen in the
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Fchinida, we find a stomach only, with a single aperture, like
that of the Actinia (§ 1057), 'This stomach has a distinctly radi-

o w W
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Fio. (6—Asthias, off §ranmsi,
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ated form. In the Asterias it> occupitsethe centre of the body,
and prolongations of it extend jnto the rays. The side of the
body on which the mouth is situated;is always termed the lower
surface ; as the Star-fish and its allies generally live in this appa-
rently-inverted position. The body and rayswf the Stellerida
are' composed, like the spheroidal shell of the Echinida, of calca-
reous plates joined together.—~The upper surface is usually
covered with short spines, moving upon small tubercles, and
* connected by the general integufiient, as In the Echinus, It is
on the lower surface only, and in the central line of each rav
that we find the ambulacral plates. The tubular feet are w'-;
numerous, though short, in the Star-fish; but much fewer in
some other for'ms belo.nging to the Order. They are connected,
as in the Echinus, with a tubular apparatus, which enables the
animal to projget them cither together or separately ; and this

. & o

. J -
] . . ' 4

. o



0
456 GENERAL CHARACTERS OF STAR-FISH.

apparatus (by which water is introduced into the body from
without) seems to be the principal means of respiration enjoyed
by the animal. The ovasia are disposad in a radiated form
around the mouth; and they are found to be turgid in the spring
and the commencement of the summer. Their spawh is thrown
out upon sandy shores, where it is exposed to the action of the
sun, It has not, however, been properly examined ; nor has tl‘f
mode of development of the young Star-fish been studied. |
1013. The mouth of the Asterie ppens at once into thg
stomach ; it is unprovided with teeth ; and the digestive secre-
tions appear to constitute the only means possessed by the
animal of reducing its food. There is considerable variety in
this group, as to the number of rays, the proportion svhich they
bear to the central disk, and the degroe in which the stomach
is continned into them. Some are sg little divided at the
edges, that in external form® they approach the Clypeasters
(§ 1011) ; whilst in othess the disk seems almost ablent, the
animal being, as it were, all rays. In general organisation,
however, there is a pretty close correspondence throughout.—
The Astorie appéar to enjoy a considerable amount of loco-
motive power. Their rays avgv=yery flexible, so that they
can be drawn up towards'the mouth, or moved from side to side
towards esch other, so0-adto give the animal the power of insi-
nuating itself through narrow apertures. The rays appear to be
principally moved by the genchal integument, which is thick and
contractife. Small red poiats have been observed at their
extremitics in ssme species, which, from their connection with
the nervous cord of each ray, and from their analogy with ‘the
eyes of other Invertebrata, are, believed to be visual organs,
This belief is strengthened by the observation of Professg, |
Forbes, that the spinés are diSposed around them in a peculig, &
circular mode, so that they may be closed over these orgapg
for their protection, or may diverge for their most extendeq
employment. The sfme gentleman has remarked that these
animals appear to take cognisance of objects of food placed at o
little distance from them ; and that, in their movements from

place to place, they seem to be aware of obstacles in their direct
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path, and to go out of their way to avoid them. It has been
remarked also that, when all their feet are protruded, they will
suddeftly gptract then®} if any, subdtance be brought in close
proximity to them, but without touching them.
[ 1014. I\qotwithstanding their possession of this amount of
3 perceptive power, however, they do not seem to be very
S - sceptible to painful impressions. If severe mutilations be
erformed whilst the animal is in a state of activity, it does not
E)penr conscious of them, but continues its movements as before,
‘The suckers in the neighbourhood of the injured part are
retracted ; but the others, even in the same ray, continue their
actions, as if unaffected by the sense of injury. OF the extent to
which repsoduction of parts may take place after such mutila-
tions, details have already begn given.—The Asterie are animals
of great voracity. Like the Agtinize, they seem to be always
\’ gaping, as it were, for food; and to swallows whatever fall§ in
their wiy. The month is extremely dilatable,. o thatjt can
admit large shell-fish and Crustacea, as well as small fishes, and
fragmenfts of larger bodies which may be cast upop the shore.
Like the SeazAncmone, they disgorge the ugdigestible parts by
the same orifice ; and they s¢®n alsa possessed of the power of
partially everting their stomachs; or 'tu?ning them inside-out, so
that the lining membrane projtcts thfgh the mouth. Indeed
it is in this condition that theygfrequently die itf wait for their
prey ; the protruded portion being wrapped round the object,
and then drawn in. Tt seems to Ise by some means of this kind,
that the Asterize are able to destroy and diest Oysters and
Mussels, without drawing their bodies from the shell.
1015. In the Opkiwre we &nd a more @stinct central disk
A than in the Asteria; and to this the viscera are confined. It is
" furnished with arms, which are Dometimes simple or undivided
frnm one extremity to the other, dhd of a rounded ta
like a serpent’s tail, as in the genus

genera, as the Furyale, they ramify minufely, dividing regularly
into branches which again subdivide, so as to form a most com-
plex series of appendages. These arms are all composed of
jointed plates, Jike those of the Asterie ; and they are possessed
: % o 7

pering form,
Ophiuree ; whilst in other
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of spines or scales. The Ophiure arve much more active in their
habits than are the Asterize.  Their rays seem very flexible ; and
by the contraction of their” envglope, théy may be mpved in all
directions. Thus they are able to swim and to walk with con-
siderable facility ; as well as to exercise considerable power in
obtaining their prey. ‘ .
1016. To the Order Stellerida, also, belong the very inte .
ing family of Crinoidea ; in whichawe find some impom
differences in organisation. This family, which was formerly
much more abundant than at present, receives its name from the
lily-like form which several of its members present (Fig. 607).
The greater part of them, instead of moving freely where they
will, are attached, during a portion or the whole of «their lives,
by a peduncle, or footstalk, to somesolid'body. And all of them
seem to possess two orifices to the digestive cavity. Of this
family the Comatula is the most abundant example ; and as its
organisation is better understood than that of any other genus,
our notion of'the chargcter of the group is principally derived from
it. In gengral form, the Comatulz does not depart widely from
some of the animals just described. The star-like aspect is still
regularly preserved ; and the m#uth is in the centre of what
must yet be regarded ac the under surface of the body. The
viscera ard’contained in"tle centfal disk, which is composed of
numerous polygonak plates. Tl arms arising from this disk are
five in number; but they speedily subdivide, each usually
separating into four. These are composed of a number of calca-
reous pieces, soiid and nearly cylindrical, which are inclosed in
a living flesh of greater thickness than the integuments of the
Astorice.  Thus we have scen the rays, which in the Asteriz
contained the principal part of the animal, first deprived of thy
prolongation of the stomach, dnd. then losing their cavity algo. &
gether, so as to become mere locomotive appendages to the
central disk. To the _skeleton of the arms, we find that jointed
lateral appendages, of a similar structure, are attached ; and these
also are clothed with the fleshy integument which secretes them.
Between these lateral appendages is a slight furrow, oceupied by
papille, which are furnished with vibratile cilia ;. and it appears
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- to be principally by the action of these cilia, that food is bronght
towards the mouth. Although the digestive cavity has two
orificesy it is not condtructed upon® the plan of that of the
FEchinida, There is no separate alimentary canal ; but only a
stomach like that of the Asterice, with a short tubular prolonga-
tion, of which the orifice projects between the mouth and the
idle of the disk. (This projecting orifice, which is very evident
in the Encrinites, has beeg, commonly mistaken for the mouth,
wghich is much less apparent.) The Comatula often attaches
itself to sea-weeds, or other floating bodies; and, bending its
long arms in various directions, it presents a very elegant appear-
ance, Sometimes it B\YimS fl‘eely through the sea, by an undu-
lating movement of these appendages ; and sometimes it cmploys
a part of them for seizing its prey, whilst with the remainder it
clings to rocks, <orals, or othgr firm supports.

_ 1017. Now if we imaging a Comatula turned with its mofith
qnpwards,'and the opposite surface of she disk prolonged into a
five-sided stalk, the root of which should be attached to some
solid body, we shall have the.form of the Pentacrinus. With
the animals of this tribe we are chiefly.acquainfed by their skele-
tons alone. Only two species-are knewn to exist at the present
time. One of these, the Pentacrinus Ewropeus, is found in the
Bay of Cork; the other, the Pentacriniis caput Medusa, in the
neighbourhood of the West India, Islands. Fhe formep only has
been observed in its living state; and it is so minute, that the
anatomical investigation of its stracture is a matter of some
difficulty. It appears, however, to correspond inGvery particular,
except the attachment by a stem, with ﬁ‘l_e Con{mda ; and there

. Appears good reason to regnrd ft"'s’ in fack, he y g state of

- that animal. When arrived ab mf full growth, the _d“’k fmd arms
o quit the stem, and pass thé remaimng term of their existence in

a state of freedom. The Pentacrinus caput Meduse is a much

larger animal, and its skeleton presents & most beautiful and
regular structure. The disk and arms are formed like those of

the Comatula; the latter are very pumerous, and thickly set

with the jointed lateral appendages. The stem i.s more fl\an a
foot long, and is.composed of a large pumber of pieces similar to
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those of the arms.  From this stem there arise, at regular inter-
vals, several zerticils, or whorls, of secondary arms; which do
not subdivide, and are destitute of latéral appendages.> From
what is known of the animal in its living condition, there can
be no doubt that all these parts are covered with a Heshy integu-
ment, by which they are produced, and to which they owe théir
power of moyement. - This integument seems to dip dogn
between each joint, and to form the ggnnecting medium betw«ﬁn
the different pieces. As the base of the stem of the recent speci
has mever been obtained, the mode by which the Pentacrinus
attaches itself to solid bodies has never been clearly made out ;
but there is reason to believe, from the circumstances under
which fossil remains are sometimes met with, that.the animals
of this genus are not permanently, adherent to solid masses, but
have the power of occasionally detaching themsslves.

1018. In some of the fossil _species, the subdivision and
ramification of the arms ia carried to a much greater extent, than!
in either ofsthe recent forms of this tribe. The number of pieces
in the skeleton thus becomes very large. In the Pentacrinus
Briareus, it has been caleulated that at least 100,000 exist,
exclusively of ths joints of thy~lateral appendages, which are
probably more than 50,000 additional. As each joint was fur-
nished with at least two- bundlis of muscular fibre, one for its
contractign, tne other for its extension, we have 300,000 such in
the body of a single Pentacrinus—an amount of muscular appa-
ratus far exceeding any that has been elsewhere observed in the
Animal Creatiza. But it will be remarked that these parts are
I)ut- repetitions of one another in structure, and that consequently
their variety of fctions must.be very small; and, accordingly
we find that the movements of this complex piece of mechanism,
are far less capable of being combined and adapted to a specific’*
purpose, than those of a prenensile structure of higher Orga.ni-'
sation,—.tho hand of Man—with its twenty-seven bones and
thirty-nine muscles. A repetition of similar parts always
implies a low degree of organisation, as it indicates a very
small amount of variety in the functions to be performed ;
and the approach towards a higher chargeter is marked
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by the modification of some of these for particular purposes—
a specialisation, or setting-apart, for some object of a more im-
* portant n%f-ure, than those general functions to which they all
contribute. But the simple actions, which algne can be performed
by the arm3 of the Pentmcrinus, are ail that it needs for the
grasp of its food.
¥ 1019. The general ‘structure of the Encrinus, of which no
vecent species exists, begrs a close affinity with that of the
Pentacrinus, The body and jointed stem exhibit rather a rounded
than a pentagonal form ; the latter is often des-'
titute of secondary arms; and the principal
branches do not ramify with the same minute-
rices as those of many Pentacrini, but rather
resemble in their distribution those of the
Comatula. The stalk is aftached by a sort of
Q Spreading root, like that of "man}' Corals ; and
we must-therefore believe this tribe of Crinoidea
to havebeenentirely fixed.—Besides the Encrinus
and Pentacrinus, there are many other extinct
genera of Cringidea, which present a very
beautiful series of forms, all yeferable to the
same general type; but on these.odr limits
forbid us to dwell.—In the recent spscies of
Crinoidea, one or two of the arms MYy 0CCR~ 1. (i —BNcrINTs.
gionally be found, of much smaller size than the
rest, and apparently in process of creplacing others which have
been accidentally lost. Among the fossil Crinoides, such instances
are by no means rare.

L}
2

Orper 111 —FISTULIDA.

1020. This Order may be regarded as connecting the
Echinida, which may be considered as the types of the Class,
With the Articulated series. In some respects it may be con-
sidered to present a higher gradc of organisntion than we else-
Where meet With among the Echinodermata ; but this does not

VOL. 1L ’ o
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entitle it to rank as the #ypical order of the class ; since its more
elevated character is only obfained by its approach towards a
very different type of orgawisation. Thic Order, which consists
of the Holothuria and its allies, is known by the absence, except
in a few instances, of the calcarcous plates and spimes of the
Echinida and Stellerida. The skin is soft, and very distensible
and contractile ; so that the size and form of the body age
capable of great variation. The tubular feet, however, still exﬁi

" F10, G0, —TW L owsivnia.
'fhoy are wometimes arranged in-distinct rows, stretching from
one end of the body to the gther; and sometimes scattered
irregularly over the surface. The general form of the body
varies considerably in the diferent species. In some it is of a
nearly globular-shape, as in the Echinus ; not flattened at the
poles, however, but prolonged at these points. In others it is
still more lengtherted, and presonts slight transverse markings,
And'in the most aberrant species, the body exhibits an almg

worm-like form ; belng gredidy prolonged, and contracted at &

intervals into distinct articuldtions, Nevertheless, in al] ¢},
the radiated type is evident in the conformation of the parts
around the mouth. This is situated at the anterior extremity of
the body, and is surrounded by appendages more or Jesg ramified
and fringed ; so that, on looking down upon these parts only, we
might almost suppose them to belong to one of the Slcllerid;,
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1021, Although the body is not furnished with any complete
calcareous skeleton, we occasionally find a circle of plates around
the mibuth, These afford attachmént to the muscles, which
stretch along the entire surface of the body,  and which are con-
cerned in its alterations of form. The mouth does not lead to a
distinet stomach ; but it is the commencement of a long alimentary
tpbe, of nearly uniform diameter throughout ; which, after many
convolutions, terminates at or near the opposite extremity of the
body.—The Holothuria has the power of drawing inwards its
tentacula, and of closing its mouth around them; so that no
appearance of them can be segp. It is probably by a movement
of this kind that it swallows its food, which seems to consist of
almost any-kind of organised matter that falls in the way of the
animal ; for the intestin® is generally found disf{dgd with sand,

————

in which may be detected the remains of corals, sea-weeds;and

4 other marine substances.—There are some inieresting points in
the internal organisation of this group, which tend to show its
:cl:xtion.ship to the Articulata ; and their §nalogy to that group
is furthéir shown in their power of comparnti‘;ely active locomo-
tion. By the flexibility of their integuments and %he muscular
fibres with which it is furnisheld, they are ablé to swim .:md crawl
with facility. Some of them frequent gcfp waters ; whllst'otheri
are found among rocks and floating sea-weeds, at no gre[ht distance

from the shore. 9
1022. Near the Holothuria, we are probably to place the

yadsl its allies ; althouth the worm-like aspect of
Sipunculus o M. th:e%- l;.;diee, afid the engre ab-
5 - sence of either prickles or tubular

feet from the s'kin, would lead us
to suppose them entirely different
in character. In fact they consti-
tufe an extremely aberrant group
—just such as the philosophic Naturalist might expect to find
botween classes formed upon types so different as the R“flia_’"d
and Articulated. The mouth is not surrounded by radjating
arms, as in the Holothurie, .but it is armed, in many specios,
with a set of testh arranged in a pentaogonnl form, like those of
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the Fchinus, In some, however, this is replaced by a sort of
proboscis, which may be protruded or retracted like that of many
Annelida (§ 835). So grtat a resembRnce, in fag}, db such
animals bear to certain species which we find in this Class, that,
until their structure has been more fully investigat%d, and the
arrangement of their nervous system ascertained, it may be
doubted whether their true place is not in it, rather than amo
the Echinodermata. Nothing can be imagined that is wantin
to complete the connection between these two classes, which iy
established by means of this group. The Sipuncwli are seldom
found but on sandy shores. Thgy excavate holes in the sand,
in which they conceal themselves, occasionally protruding their
heads from the orifice. They are much sought after by fisher-
men, who use them, like the commgn loB-worm (Arenicola pisca-
torum) whose habits are so similgr, as baits for their hooks,
Some of them attich stony parﬁcles,to their skin, by a glutinous
exudation, so as to cover it with a hard, crust, resembling that
formed by sume Annelida (§ 840).

1023. In regard to the Geographical distribution™ of the
Echinodermata, it.may be stated generally, that all the families
of this Class are represented in ndurdy every portion of the globe.
As among other classes, however, soin this, it would appear that
the largest’species (espéciilly of the Comatula and Pentacrinus)
are found in’ tropical regioms; but Echini, Asterie, and
Holothurie, occur in plenty on our own coasts. Star-fish occa-
sionally abound so much on the shores of France, as to be used
for a profitable Mianure. We have no certain knowledge as to
the animals which find in the Echinodermata their regular food,
Of the Stellerida, Blan makes no other use than that just stated ;
and of none of the Eckinida does he eat any other part than th,

roe (§ 1009). The large use miade of the Holothurie by Man, 3¢ #

asource of nutriment, is not generally understood.  One specieg
is collected and eaten 'by the poor inhabitants of the Neapolitan
coast ; but there is another which constitutes an important
article, not only of consumption, but of regular traffic, Captain
Flinders (1803) fell in with a fleet of Malay proas, near the

Gulf of Carpentaria, on the north coast of New, Holland ; and
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was informed that sixty proas, carrying one thousand men, had
left Macassar two months before on an expedition to that coast,
the object of which wa# the collectior?of trepangs for the Chinese
market. The trepang, béche de mer, or,sea-cucumber, is no
other than a Holothuria, which is extremely abundant on that
coast ; in shallowv water, the animal may be taken up by the
Band; in deeper water it is obtained either by diving or
spearing. In order to preserve the edible portion of it, the
body is split down one side, boiled, and pressed with a weight of
stones, then dried in the sun and stowed away in bags. About
a thousand of them make a picol, which is equivalent to 133lbs. ;
and 100 picols are a cargo for a proa. It is carried to Timor
and sold to the Chinese, who meet them there ; and when all
the proas are assembled, g'lze fleet returns to Macassar. It
would scem that European traders have now become alive to
the value of this traffic ; for theré are regular-establishments in

"diﬂ‘er:nt'pnrts of the Dangerous Archipelago, for those who go

bécho-de-mer-ing, as the employment is commonly termed.” After
exhausting the supplies furnished by one island, they pass on to
another, and ,usually complete their cargo within a few weeks.
The quantity annually sent -ta; China from Macassar, which is
the principal market of the trepang, s “wsually about 7000 picols,
or 416 tons ; the price usually varyitig from 8 dollar) a picol &
115, according to the quality, There is.also”a considerable
export of trepang from Manilla to C?.an. The Sipunculus,

also, is used as an article of food iz China anc.l Japan. °
1024, The Geslogical position of the different families of
Echinodermata presents us with many points of great interest.
No remains of any of them can be traced “in the very oldest
fossiliferous rocks ; buts by the a?)undaxfw of the dkele-
tons of Cringidea in the limestonés of theé Transition series, the
animals of that group must have been among the_most, LR T
¢ the occan, at the time these strata

of the larger inhabitants © :
were deposited. So abundant are theys indeed, that they may
iick and extensive beds of

be almost said to constitute those tl :
om the wheel-like form of the

Transition limestone, which, fr A .
separate joints. of the Encrinite stems, 15 termed Entrochal

judging
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Marble. “The substance of this marble,” says Dr. Buckland,
‘“is often almost as entirely made up of the petrified bones of
Encrinites, as a corn-rick i3 composed ofe straws. Man applies
it to construct his palace, and adorn his sepulchre ; but there are
few who know, and fewer still who duly appreciate, the sur-
prising fact, that much of this marble is composed of the skeletons
of millions of organised beings, once endowed with life and sy

ceptible 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.” It cannot be deemed improbable that, of those
forests of Encrini to which these depositions are principally
owing, some grew on the sides of the Coral reefs from which
other beds of limestone scem to have eriginated ; and that the
debris (or separate particles) of the yeefs furnished the calcareous
matter, by whichstheir skeletofls are held together. Fragments »
of Encrinites are also dispersed irregularly throughout all the’

deposits of the Transition period, intermixed with the remains
of other contemporary marine animals. No other species of
Echinodérmata, hoyever, as yet present themselyves; and it is
interesting to remark, that the Lwindidea which so abound in
the Transition epoch (mére than thirty species being known)
uelonged, #ith one exceptlon, to the Encrinus and other round-
stemmed geneta, ard were theyefore more unlike the existing
forms of that family, than were those which we find at a later
period. “All these Crinoidea; which continue to abound in the
Mountain Limestone and other of the more ancient secondary
rocks, become extinct when we arrive at the Lias; and are then
replaced by the Pamtacrinus. © The stems of Encrinites compose
extensive beds in the Carboniferous, as in the Transition 8erips .
and these are often found in“the neighbourhood of those of :
distinetly Coralline natare, s¢ that the animals probably gm“,
on the banks of such reefs as are now being elevated in the
Southern Ocean, and which, if properly oxz\mined, might be
found to support their living analogues. The Joints %f the
Enerinite-stems often fall asunder when the Counecting rock is
not firm enough to hold them,—the animgl membrane which
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united them in the living state having long since decayed away.
Their flat round form, and central perforation, have occasioned
them To receive the mame of Entrohi, or wheel-stones. They
were formerly strung as beads for rosaries ; and in the northern
parts of Britain they still retain the appellation of St. Cuthbert’s

beads. ¢
¢ On a rock by Lindisfarn
d Saint Cuthbert sits, and toils to frame
The sea-born beads that bear his name."

- 1025. The Pentacrinus first began to abound at the com-
mencement of the Lias; and its remains present themselves in
great numbers in that formation, and in the Oolite which
succeeds it From that period they diminish, and we gradually

lose sight of this inteyesting group,—the few existing species
as it pvere, but to indicate the structure of those, which

formerly occupied so important; a rank among the inhabitants
of thé osean.—As the Crinoidea disappeared, the other Stellerida
and Echinida took their place ; and remains of these are met
with in almost all marine strata, down “to the present fime,—
beingparticularly abundant 'in the Chalk and Oolite.

serving,
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CHAPTER XXIII, ° I
OF THE CLASS OF ACALEPH/E. \

1026. Tur animals composing the class Acarepnxe differ|

widely in external form, and frcqucn‘tly, also, in the arrange.

ment of their organs; so that it is difficult to assign any

character which shall be
applicable to them all.
Perhaps their most gene-
ral point of agreement is
the extreme softacss of
their tissues, and their
free unattach2d condition :
by the former they are
distinguished from the
Echinodermata ; by the
latter from the Polypifera,,
wilthough « the radiated
structure is well merked
in the forms which we
may regard as typical of
this group (Fige 610),
yebt it is so entirely ob-
scured in others " (Fig.
614), that, if they be re-
garded out of connection
with the rest, their claim

> Fia, 610.—PELatia,

to a place in this division of the Animal Kingdom wounld be
very doubtful. In general, however, it is not difficult to find
links of transition, by which the radiated forms pass into those
that are constructed apparently upon a different type; and,
when this is the case, we should have no hesitation in.unit.ing

B s
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5’}’ the latter under the same general denomination, since they agree
in the peculiar character of the group as stated above, and cannot
be recdived into others? 4 :

. 1027, The Acalepha derive their name (which means

,' nettles), from the stinging power which nearly all of them pos-

| 4 sess; and some of their common names, as * Sea-nettles,” or

3 “Stang-fishes,” have the same origin. This stinging power

| dppears due to a peculiar acrid secretion from the surface, which

}. remains after the death of the animal, and may be communicated
to substances which ard placed in contact with it. They are
also commonly denominated ¢ jelly-fish,” * sea-blubber,” &c.;

P partly from their uncouth appearance when cast upon the shore ;

l and partly érom the extreme softness of their tissues, which melt
away (as it were) when remoyed from the water. This delicacy
of structure isocommon to,the whole group. . In the greater

| -(part, there is no hard support whatever; and the animals,

. When taken out of water, lose their form completely. In.a few

f}' species, however, there is a very thin cartilaginous plate, which

] retains its form when dry. The substance of these animals consists

: of a tissue somewhat resembling cartilage (Anzsr. PuysioL. § 45);

% but containing so little solid matter, that a-Medusa, weighing

, several pounds when alive, is reduced almost to as many grains

« when dried. The fluid gradaally drains .away, leaving buta
thin pellicle incrusting the surfase on which the mass was placed.

1028, In most of all the Acaleph, which possess a distinctly

radiated form, the stomach or digestive cavity isccentral (Fig.

611). It usually opens by a single orifice, pliced in the centre,

3 and surrounded by tentacula; but there are several curious
. Species (Fig. 612), in whiche there is no regular mouth;
« the food being taken in by a number of suckers, having minute

\ ™ Orifices at their extremitics. In ‘all, however, it is remarkable,
that the number 4 and its multiples may be almost constantly

g observed to govern the distribution of the organs. Although
possessed of a certain degree of locomotive power, the movements
of theAcalepham are very feeble; they are carried about by the

a4 ocean currents, Mmost at their mercy ; and many of them have

gt the means of making the gentle breczes sybscrvient to their

i ]
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change of place in search of food. None of them, however, can
endure a rough sea. Although in calm weather they float in
countless myriads upon tne surface, théy sink, on the dlightest
disturbance of it, icto the depths of the ocean, For the same
reason, they prefer the open sea to the neighbourhood of the
coast ; and in fact to approach the land is almost fatal to them.
They ave often driven by the winds and currents which they
cannot resist, against the hard shore, and there they are soon
beaten to pieces by the waves; or they are left dry by the tide,
which they have not the power of following, and speedily melt
like the spangled hoar-frost beneath the sun-beam.

1029.  The voyager in the open sea, however, often encoun-
ters whole ‘fleets of these animals, extending, as far as the eye
can reach, basking as it wére in the sunshine that illumines the
surface, and reflecting its rays with all the gorgeousness of the
most brilliant irdescent hues’ Most of the Acalepha  scenr,
inclined thus to associate; and in tropical regions, whiere they
exist in the greatest abundance, the voyager, after passing through
a fleet of one species, will in a short time encounter ah equally
extensive collectién of another kind, It is not, by day only,
however, that these animals deligh4 the eye of the mariner. It
is chiefly to them that the Phosphorescence of the sea is due, which
s occasionally obseryed' ont our dwa coasts, but only in a degree
which affords”a faint idea ofethe extraordinary nature of this
phenomenon as it presents itself in warmer latitudes. The whole
surface of the.ocgan displays 4 diffused luminosity, like that of the
.\'[ilky-wny on a-clear night. The path of the shipis marked by
 brilliant line of glowing light. The waves, as they gently curl
over one another (this phenomenon is never seen with a roug
sea), break into brilliant spangles, The oars of a boat rowiy
over them, seem dripping with pearls when raised from o
water; and every stroke is marked with anew line of brightness,
And amidst this general splendour, varied forms of more glowing
Justre are seen to move—some like ribands of flame—some
like globes of living fire—some gently gliding through the still
ocean, others more rapidly moving just biheaty, its surface.
Now, although other marine animals—such aq the Pennatula
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(Fig. 622) and other Polypifera, the Pyrosoma (§983) and other
Tunicata—contribute to produce this dazzling effect, it is prin-
cipally due to the various species belbnging to the group we are
now considering. £ e i

1 1030. The diffused luminosity is given by minute species ;
and on our own coasts it is principally due to the Noctiluca, a
jtetle animal much resembling a grain of boiled sago in size and
appearance. The anatomy of this animal bas not yet been satis-
Jactorily investigated, notwithstanding its occasional abundance ;
and its true place in the Class has not been ascertained. It
seems like a little granule of jelly, with a long stalk. This stalk
appears to be a trunk or sucking-tube, by which the food is taken
in ; and it.ds capable of being extended, or drawn in, to a con-
siderable degree. The laminous secretion appears in all instances
to become more vivid, when the animal is alarmed or stimulated

‘inany way. Hence the disturbince of the water, by the géntle

curling 6f the waves over each othery or by their ripple on the
shore, is marked by lines of increased brilliancy. The movement
of a boat, and the stroke of the oars, will have the same effect.
1f the animals be washed over the sands, they continue to display
their luminosity in a fainter degree, for some time; buf every
footstep of a person who walks over them is studded with bril-
Jiant points. « And if the hauds be"dipped in the ‘water thuk
phosphorescent, and then rubbed together, they Will be covered
with luminons spots ; which, when examined, are found to be
occasioned by the phosphorescent glow of these delicately-formed
little animals. There are few parts of the British coasts, where this
phenomenon is not occasionally witnessed. It generally follows
a continugnce of some particular wind ; but tHe dlrcclfxon required
varies in different parts of our jsland: It is thu.s that we obtain
a more accurate idea of the vast ‘amount'of animals composing
this tribe, than we derive from any observations that can be made
during the day. Their bodies are often so transparent, that they
can scarcely be distinguished from the water through which they
are diffused, except when display ing their phosphorescence. But
when the whole gurface of the ocean, as far as fh? eye can.rench,
is seen to exhihit a uniform luminosity, and this is ascertained to
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be due to animals not larger that the head of a pin, in close
apposition to each other,—the vast amount of organic life which
ordinarily escapes our notile, cael%‘ scarcely fail to strike us with
astonishment, not urmingled with pleasure at the thought, that
each of these little beings is passing a life of enjoyn?ent, and is
performing an allotted function in the great economy of Nature.
1031. The structure of a large proportion of the Acalep
is not yet sufficiently understood to permit a very satisfacto
arrangement of the Class; and we must be satisfied with g
description of some of the principal forms which it includes.—
The Medusa (Fig. 611) presents to the eye, when it is floating

Fia, 611.—MrousA; A, under surface, showing thc mouth in the contre, surrounded by
the tentaculn, and the ovarial chznbers &xtefior to the origins of these; B, side
view, showing the tentacula kapging down in their natural position.

A » AT

in its native element, . umbrélld-shaped disk, " from beneath

which hang down four tentacufa or arms. The central part of

the concave side of this disk is occupied by the stomach, in the
middle of wliich-is the mouth, opening downwards, and sur-
rounded by four leaf-like tentacula, Around the stomach are
four ovarial chambers, with separate orifices. These organg
occupy the space inclosed, as it“were, within the frame-work of
the umbrella; but the delicate membranous disk projects coj.

siderably beyond them, a.mf_: floats freely in the water. ¢ °

appears to have some muscular power ; for it is by its gentle
undulations, which are performed with great regularity, thag
these animals are propelled through the ocean. This free por-
tion cf the disk is traversed by numerous canals, which are to be
regarded as prolongations of the digestive cavity, Eight of these
pass directly outwards, and terminate in a corresponding number

»
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of orifices at the edge of the disk. But another set of eight stfb—
divide and ramify, 50 as to form asort of net-work of vessels, which
appear”to serve for thciputritiqg of the portion of the strucftflrfz
at a distance from the stomach, and also to expose the nutritive
fluid to thé aerating action of the surrounding wnter.. ':'[‘he
Medusce often attain considerable size. It is said that their disks-
ve been seen three or four feet in diameter; and t!mt the
animals have weighed as much as 60 1bs. It might be inferred
from the extreme delicacy of their striicture, that tl}ey. are sup-
ported only on food most easily obtained ; but this is by no
means the case ; for in their stomachs are found small Crustacea,
Mollusca, and even Fishes, It would seem that their tentacula,
like those of the Hydra, possess considerable muscular power ;
and that they are capabie of drawing towards the mouth .nl.moet
anything which comes within their reach. Even large Fishes
« @re occasionally found entangled Smongst themn Very_ probably
“their stifiging power is of use in woakening the resistance of

thei rprey. . - v
1032.* There are several Acalepheze, which resemble the-Medusm
in general form, and especially o

in the possession of this um-..
brella-shaped disk, by the un-
dulations of which they move - y - 5]
through the water ; but which -,
yet differ from them in many
important and curious points
of organisation. Sometimes
the mouth is prolonged into a
sort of proboscis, formed, as it
+ Were, by the union of the bases

of the tentacula, 0 as much to  *
resemble the stalk of a mush-
room. Sometimes the tentacula

are of much smaller proportional size, and then we usually find
a series of filaments hanging from the free margin of the mantle
(Fig. 610). - Occasionally the tentacula almost disappear, ““3
then these filamsnts are “largely and abundantly developed, an

Fie. 612, —Ru1zosTOMA.
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probably replace them in function. The most curions modifica-
tion, however, is that which is displayed to us in the ‘Rhizostoma
(Fig. 612), an animal beafing p close gkternal resembldnce to
the Medusa. Here the central mouth is entirely absent ; but the
tentacula are channelled through their whole length, and their
tubes open at their base into the stomach. At the free
extremity, the tube of each subdivides and ramifies like tie
roots of a plant; terminating in a number of small suckers,
in the centre of each of which there is a small pore. It has been
shown, by placing one of these animals in a coloured fluid, that
solid particles, if sufficiently minute, may enter these pores ; but
this species must either be nourished by extremely minute
animaleules, or by imbibing the juices of other animals, upon
which jt fixes its suckers. ol
1033.  According to Ehrenberg, a nervous scircle may be
detected surrounding the mouth in some animals of this group ; ,
and another, connected with the first, running round the margin”
of the disk.” From the laiter he states that filaments may be
seen to pass to certain red spots upon the edge of the disk, which
he imagines to be eyes. Upon this point, howevar, there is yet
considerable doubf. The animas of this group appear very
little sensitive to injuricus impressions. They give no signs of
teeling the dee})est and most extehsive wounds of their surface ;
and the movements of contraction and dilatation have been seen
in parts of the disk almost separated from the rest, as well as in
the entire animals when nearly two-thirds of their bulk had been
lost by the drainifig of their fluids. In such instances, the move-
ments may be re-excited after they have ceased, by friction and
by punctures of the fibrous substance, just like those of the heart
and alimentary canal in the higher animals; and they wonlq
seem t0 be of an equally involuntary character. b
1034. Some very curious discoveries have been recently
made, in regard to the development of the embryo in the Medysa
and its allies. The eggs are transferred, when they leave the
ovarial chambers, into certain marsupial sacs or pouches, on the
under side of the arms. There they undergo the ecarly stages
of their development, and then issue forth in she condition of

»
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Animaleules, freely moving by the cilia with which they are pro-
vided at their edges.—After a time they fix themselves at one
extremity ; and graduclly become cenverted into Polype-like
animals. In this state they remain severa] months, obtaining
tho_:eir food by means of long slender tentacula; and each of these
P"§IYpe-liko bodies then separates, by transverse division, into
frgym ten to fifteen young Meduss, which gradually acquire the
ftrrm of the parent.
¢, 1035, Another most interesting form is the little Cydippe
Gformer]y called Beroe), which is often abundant on our own
coasts. This animal is of a nearly globu-
lar form, sometimes a little elongated at
the two exfremities, and about three-
fourths of an iuch in length. It is com-
posed of a delicate jelly-like substance,
strengthened by eight baads of somewnat
firmer texture, which run like meridian
lines from pole to pole. These bands are
covered with rows of large cilia, arranged
side by side, so as to form narrow plates
o e ol s tastrdls of & ﬁn{likp c’hnr{ncter. Tlgere are,in thep most
common species, irom three to seven cilia
in each row ; and about twenty rows ¢n each ridge. The whois
ridge is not unlike the paddle-wheel of a steam-Loat; but the
motion is given by the vibration of the separate floats, and not
by the revolution of the whole. Over these floats tlje animal
has evidently complste control; it can retard or stop their move-
ments at pleasure ; and arrest the play of one, two, or more rows
whilst the remainder continue in rapid vilration. By these
Mmeans it is capable of swimming through the water with consi-
" derable activity, and of changing ils course at will. The animals
themselves are of a bright faintiy-blue aspect; and the cilia
present vivid iridescent hues when in motion. The mouth
is situated at one of the poles of the giobe, and it is always
directed forward when the animal is in motion. It is a wide
entrance to the short cesophagus, which terminates in the sto-
mach ; it can be closed by the animal when irritated ; but when

Fio. 613 —Benrosw,
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freely swimming through the water, it is always widely dilated.
From the stomach, there passes aharrow straight intestine, which
terminates at the opposite extremity of the body. Wkhen the
snimal is in active movement,® therefore, a continual stream of
fluid will enter its ﬁwuﬁn, and will pass out again behind ; and
from the minute particles contained in this fluid, its nourishment
is probably in part derived. '
1036. These apparently powerless little animals feed, howev&,
like other Acalephe, upon species of much higher organisation
and firmer texture; and they are provided with similar mear
of pbtaining them. From the posterior part of the body arise
two filaments, which are many times its own length. These are
provided with lateral filaments, which arise at regular intervals
from one side along their whole course, and are spirally coiled
like th® tendrils of a pea. The prhcipal filamepts do not arise
from the surface%f the body, gowdver, but from the bottom of

two deep cavities extending into its*interior. Into these cavitics$~

the nmiin filaments with their appendages can be entirely retracted.
The lateral fibrils scert to contract spirally towards the longitudinal
filaments; and the latter are drawn by irregular contractions
into the cavity, s07as to be entirely concealed. When the animal
wishes to put them forth,.it:seems'to. contract the cavity, and the

b fiJaments gre jerked forfhy as it Jvere, not simultaneously, but

first on one side and’ then on the other. When the main fila-
ments have been cj:'cted from #he body, the little tendrils begin
to uncoil.  When one of thege beautiful little animals is placed
in a vessel of sea-water, it sometimes remains at the bottom,
projecting its long filaments upwards. At other times it darts
-upwards with greaf velocity, drawing its long filaments after ity
retracting and extending them alternately. Not unfrequently it
remains for some timg at thg top of the water; and, when it
wishes to descend, it turns ovgr, drawing up its filaments syd.
denly, and then swims, mouth-downwards, to the bottom of the
vessel. .

1037. The Cestumn Veneris, or Girdle of Venus, an Acalepha
belonging to the same group with the preceding, is a flat riband-
shaped animal, which sometimes attains the leng.th of five or six
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feet, whilst its.breadth is not more than as many inches. At first
sight, the form of this species might forbid us from ranking it
near the Cydipps. When we examinhe its structure, however,
we find that there is a much*greater real zorrespondence than
would have’been suspected. The mouth is placed, not at one
extremity, but at the centre of one of the sides. The alimentary
izfoe passes straight across the body,' and terminates on the
opposite side ; the digestive organs closely resembling those of the
(jydippe. The uniformly gelatinous consistence of the whole
animal, as well as this peculiar conformation of its alimentary
canal, forbid our ranking it in the Articulated series ; to which®ts
prolonged form might have led us to refer it, if the mouth had
been placed at one extremity, and .the alimentary tube had
traversed its length. The edges of both sides are fringad with
cilia from one end to the other; and it appeaxs to be by the
_x,’vibmtions of these cilia, rather than by any fnovement of the
body itself, that it is propelled through the water. As in the
Cydippe, a system of vessels absorbs tire nutrjtious fluid produced
by the aétions of the digestive- apparatus, and conveys it to.the
remainder of the structure, here so remote. And here, also, we
find a part of these vessels running under the ridges bearing the
cilia, as if to expose the fluid they convey to a stratum of water
continually renewed by the ciliary action.” Wie might thien regard
this animal as a Cydippe, flattesed and exiended in a lateral
direction ; and many very interesting forms of transition have
been discovered, which show that this view of it structure is

the true one.

1038. The group of Hydrostatic Acalephe, is charcterised
by the presence of one or more large air-sacs, by which great
buoyancy is given to these beautiful auimnls. It wonld appear

“that they have comsiderable power over these organs; either
forcing out the .g contained in them, or compressing it into a
much smaller compass, when they wish to sink ; and distending
the sac by some unknown means when .they desire to rise.
We seldom meeb with anything like radial symmetry in this

up. The forms of the species are extremely variable and
jrregular;; but there is usually a correspondence between the two .
Kt
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sides of each individual. A well-known examplgof this group
is ‘the Physalus wutriculus, commonly
termed the Portuguese Mah-of-war. Thi¢
possesses a single large air-sac, beneath
_which the digestive apparatus is disposed ;
and the sac is surmounted by a sort of
crest (b), which possesses a greater degree
of firmnesas than the rest of the structure,
and is elevated entirely above the water,
when the animal is floating at the sur-
fa# ; so that when exposed to the in-

fluence of the gentle breezc, the animal ;'r
is wafted by its means from place to place. F1o. 6l4.-PrvsaLus.

The aig-sac itself possessc; considegrablé muscular power. It is
provided with tyo orifices (a, ¢), one at each extremity, throngh
both of which dir is forced ott when the bag is compressed by,
the hand ; each of these crifices is provided with a littie circulas
musele, which usua]ly kesps them closed, but which allows of
their dilatation during the continuance of the outward flow of air.
Tt is not improbable that the alteratien in the specific gravity
of this animal reqaired fordts sinking in water, is effected partly
l:y the expulsion of airsin this manner, and partly by the com-
pression &f the remaindet. No definite stomach can be found
beneath. There iy a mass f short flask-shaped appendages,
which hang down from the under side of the air-sac, and are
terminated s suckers, with an orifice in each. Whilst the
lower surface of the air-sac is not itself above six inches from one
. c_ml to the other, the tentacnla sometimes hang down like fishing
lines, to an extent of sixteea or even eighteen feet. Théy
generally possess an active stinging power, and are also very
contractile, so that u'ney are’able to draw the prey which they”
have attacked towards their point of origin. I would seem u"..{
the short suckers are attached to the bodies of animals thus
entrapped ; and that the Physalus derives its nolll’iﬂhm;mt b~
jmbibing their juices through the pores of these numcrou);
cirrhi. This animal is one of those most commonly obseryed b
voyagers, sailing in fleets upon #he calm surface. of the occan, nnf;
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disnppearing'h great rapidity when alarmed by the roughness
of the waves.

1089. Our account of the Afalephm cannot be better
summed up than in the words of M. Peron:—* Among the
animals of this family,” he observes, « we find the most import-_
ant fanctions of life performed in bodies which offer to the eye

tle more than a mass of jelly. They grow frequently to a
large size, so as to measure several feet in diameter; and yet we
§annot always determine what are their organs of nutrition. They
™move with rapidity, and continue their motions for a long time ;
and yet we cannot always satisfactorily demonstrate their nits-
cular system, Their secretions are frequently very abundant,
and yet the secreting organs remain to be discovered. They
seem to be too weak to seize any vigorous animal, and yot fishes
are sometimes their prey. Their delicate stomaghs appear to

«be wholly incapable of acting upon such food; and yet it is

o

digested Svithin a very short time. Most of them shine at night
with great brilliancy, and yet we krow liftle or nothing of the
nature 6f the agent which produces so remarkable an effect, or
of the organs by whigh it is claborated. And, lastly, many of
them sting the hand which $ovches them ; but how, or by what
means, they do so, remains a mystery.” .

v
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CHAPTER XXIV. '«

OF THE CLASS OF POLYPIFERA. ! 1

|
the beings composing this class ; although the Plant-like form
which many of them present, deceived the Naturalists of former
* days, as it does the uninformed observer at the present time,

into the belief of their Vegetdble nature. "In the works of the
older Botanists, the zoophytes (a 4erm’ which may be advan-
tageously restricied to this cless),v\\'hethcr harll and stony, or
flexible and lxorny were :m'anged and described with Sea-wceds”
and Mosses, without any misgivings as to to the propriety of 1
doing so. So far was this theory carried, that the Sea-Anemone
was desoribed as 2 veritable flower ; and Count Marsigli, who
detected the existance of analogous beif¥s in coral and madre-
pore, spoke of them as the Blossois of these stony plants. It is
e TNOW Just a contury sincé ghe doctnne of their Animal character,
now umverzally adnﬂttcd was received with any degree of fayour
by the learned. ° . 2
1041., It is only of late, however, that this class has been
carel'nlly mv&?tug'\bed and well understood. A large proportion
of those compound structurcs, which aré known as Coval,
Madrepore, §c., come under the inspection of Naturalists only
in their dry state, stripped of all that characterises the living
animal. Hence theiv classification has, until recently, been
founded solely upon the oh'\mcters presented by these structures - a7
Some of them are massive and stony ; others of more delicate
- confornntion, and of horny consistence.  Some of them serve as
a central axis or stem, which is clothed with the lwmg flesh ;
others form a tube, which sheaths the softer tissues, and this
variety is found to exist among both the stony corals or Zitho-
phytes, and the Imrny flexible corals or keratoplytes. Moreover

' 1040. No doubt can now exist of the Animal character of ]

.

\

.
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there are soie polypes which do not form associations, and
which deposit no hard skeleton, but which are closely allied in
generdl structure to those that do; stich are the Hydra or fresh-
water Pelype (Fig. 615), and the Actinia or Sea-Anemone (Fig.
617). In the classification founded only upon the characters of
the compound masses, therefore, the naked Polypes (as they were
med) were associated into a separate order. By this method
by any which depend upon a single set of characters, and
,‘ere therefore artificial—beings the most dissimilar were asso-
ciated together; and those which were really allied in the
strocture of the individuals, were separated, becaunse there wasa
dissimilarity in the form of the compound masses.

1042. Bearing in mind the .resemblance formerly pointed
out, between one of the compound Polypifera and a Vegetable
structure, in regard to the aggregation of distinct individuals into
4 Onle common life (§ 986), we shell at once perceive the nccessity
“of lookirfg for the characters which are to serve for the classifi-
cation of this group, not in the degree of dens:ty of. the stem, or
in the @rrangement of its bmnchcs, but in the structure of the
separate Polypes. The Botanist well knows’ that in fhe lcaves'
and flowers he must find the waterials for Ais-classification ; and
not in the degree of firmness of the wobd, or the mode of growth
exhibited by the whole structure, which are liable o vary o
much with age and circumstances, and to differ s6 completely in
species which are really in close alliance. In this manner, the
class of Poryereera may be divided into four Orders, ¢haracter-
ised by four distinck kluds of structure. Each of these Orders
contains Polypes in various degrees of association ;—some living
Solitarily ;—some existing in soeicties ;—sotfie united by a con-
necting flesh ; ;—and some having a common circulation of fluid

" amongst them. Each, therefore,"contains some which form a
solid structure, and others which are destitute of it.—The differ-
ences between these Orders are such, that it will be desirable to
give a detailed account of cach separately.”
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1043. The Hydsa,te which reference has been made as the
type of one.of the divisions of the Polypifera, is a minute animal,
common in stagnant pools of water,

“wwhere numbers are often found
" clustering upon aquatic plants, or
other floating bodies. Although
most of the species prefer fresh
water, some are occasionally found
at sea. These curious little crea-
tures possess an organisation which
appears®very simple, and so it hase
long been conaid::red; but regent *
improvements in the power of the*
microgcope have enabled ifs struc-
ture to be more fullyanalyfed, and
have revealed (in_this as in every
*other instance) détails that were
pfeyiouslyunsuspected. "Thé Hyd's * v e
— . viridis, or Green Polypé, and the
Hydra fusca, or Brotvn Polype, are”the two best known species ;
and to these our description Will chiefly apply. The body of
the Hydra consists of a simple bag, or sac, constituting the
Bl.omncl.n of The animal, and capable of varying its form and
fhmensuzns to a very remarkable extent. In the largest species
ot sometimes attains the length of an inch, when stretched out in
a cylindrical form ; whilst it will appear, in its contracted state,
as a small globe of scarcely perceptible dimensions. At the
upper end of thig digestive sac is an opening, which may be”
regarded as the mouth of the animal ; and round this are arranged
a certain number of tewtacula, or long flexible arms, which dive:- 0
from each other like the spokes of a wheel. If we look at t]%c
mouth of the Hydra from above, therefore, we shall at once
perceive the elaim of this animal fo a place amone the Radiated
Sub-Kingdom. The arms vary in number ; |)ein{,)v?suall\,: fom nx
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to ten. They vagy also in dimension ; not exceeding in the for-
mer species the length of the body; whilst in the latter they often
extend themselves to as much as sevea or eight inches, still being
able to contract themselves dofvn to minute tubercles or knobs
projecting cround the mouth. The animal, in its general aspect,
is thus seen to bear a close resemblance to the Cuttle-fish ;* and in
1e peculiar organisation of its arms for the seizure of prey, this
¥esemblance, as we shall presently see, is extremely remarkables
Jn fact, this little Polype may be regarded as one of those
skotches or fore-shadowings of higher forms, which we occasionally
meet with in the lowest groups.

1044. The arms are destitute of cilia ; and this is an import-
ant character, by which all the Polypes of the Hydra-form kind
may be at once distingnished from those of a higher group
(§1095). They are thickly set, however, with minute bristles ;

. besides which, a number of litéle wart-like jprocessezs may be

Obseryed, from whose summit sharp, and firm spines are occa-
sionally protruded, by which a very firm hold is taken of what-
ever substance is embraced by the animal! The mechdnism by
which these are pushed  out of their sheath is very curious.
Each spine is mounted upon the summit)of a small vesicle,
which is capable of exl)mnaing and contracting within an
envelope, that embraces the svhole apparaths. When at rest,
this vesicle lies at the bottom -of the including sac, and the spine
is drawn entirely ‘Within it ; but, when the animal lays hold of
any object with one or more of its arms, the vesicle is distended
by some unseen means, and protrudes the spine which is seated
upon it.

1045. When in search of prey, the Hydrs permits its arms to
float loosely through the water. It is rather cucious that so
inactive a creature as this should, principally depend for its food
on the minute Crustacea and aquatic Worms, whose rapid move-
ments would seem to place them beyond its reach. By lying in
wait, however, with its arms thus disposed, the Polype soon

* It was this vesomblanee which o
name of Polypi; the
gonus Oclopus of the

aused Réaumur to give to the Hydr ':'“
polypi of the ancients being the animals now included in the
C('phuhpmh.
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succeeds in obtaining its supply : for if, in tifgir active course,
any of these animals should but touch one of the tentacula, its
doom is sealed ;—it is immudiately seized by it ;—other arias are
soon coiled round it;—and the*unfortunate vietim is speedily
conveyed to the mouth: “It has been noticed.that, if held for
little time in the arms without being swallowed, soft-bodied
animals (such as worms) always die, even when released alive, )
whence it has been inferred, with some plausibility, that th,y‘
spines are the means of conveying into the prey some poisonons |
secretion, in the same manner as the poison-fang of the Serpent,

or the sting of the Bee. Upon minute Crustacea and other hard- -
shelled animals, however, this secretion appears to have no power. \
Such animals are often swallowed alive, and their yovements i.

within the stomach may oftén be perceived for some little time ;
but, therr life being at last destroyed, the procgss of digestion
goes on very rahidly. The ‘vansparency of the membrane . i
wl.xich composes the stomach, at first permits the outlire of thes 2
animal'to be clearly seen. The film over it gradually becomes
turbid, however, and the outline of the animal indistincty until,
at last, its form is wholly lost. The soft parts are completely
dissolved ; and the harder indigestible portions.nm rejected
through the mouth. This is, at least, the case with regard to
the larger masses; the more fin2ly-divided parts seem to be
oxp'elled through a small orifice at the opposite extremity of the
cavity, evidently corresponding With that which, in the com-
pound Hydraform Polype, opans into the tube that connects all
the individuals by a common circulation (§.1056). It would
seem that Animal matter is more readily dissolved than par-
ticles of Vegetalle strneture. 5 i ‘
1046, It not unfrequently happens that, in the process of
swnllo“.nng, the Hydra draws /n its own arms, which are coiled 2
round its prey. The digestive process mever seems to affect
them, however, in the slightest degree ; even though they remain
thus inclosed during the whole period of the solution of the
food. Trembley, the first discoverer of these Hydrs, to whose
accurate deseription of their habits scarcely unvthing’ has becﬂ
added by subsequent observations, once \V'itncss(;(l 4 Very curious
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circumstance. *Iig¢o Polypes liad seized upon the same animal ;
both had partially succeeded in swallowing it; when the largest put
an end“to the dispute, ky swallowing s opponent, as well as the
subject of contention. Trembley naturally regarded so tragicul
a termination of the affray as the end of the swallowed Polyp’s
existence ; but he was mistaken ; for, after the devourer and his

_ag;ptive had digested the prey between them, the latter was

régurgitated safe and sound, and apparently no worse for the
imprisonment.” Tt has been noticed that, when the Hydra is
gorged with food, its tentacula may be touched with impunity
by the animals, swhose contact wonld at other times arouse it
into active movement. This scarcely proves, however, an exer-
cise of the gill, to which some haye referred it. We may casily
understand that the distention of the whole of the tissues with
fluid may be urfavourable to their contractility ; and we have a

_-parallel case in the Human being; for every ond can perceiverthe
difference in the facility of swallowing, at the commencement and 5

termination of a full meal. It will scarcely be asserted that this
variation is an effect of the will ; in fact, it is often opposed to
it, being one of those beautiful adaptations, by which tlie welfare
of the economy is provided for, but which the indulgence of the
sensual appetites opposes. 2

1047.  When the differencebetwesen.the external integument
and the lining of the stomach is considered, it secms not a little
wonderful that the.two should'be mutually convertible. * Yet
suchgs ‘the fact. Amongst the many curious experiments per-
formed on these animals by Trembley, was the following —By
means of a fine wire, he actually succeeded in turning the Hydra
Inside-out, as we might the finger of a glove ; and this violent
disturbance did not seem to interfere with the comafort of the
animal, for all its functions soon veent on *as before. What was
Prexiously the lining membrane of the stomach now becomes the
CX. rnal intégument, and from it the huds are produced, which
will be presently described ; whilst the tegumentary membrane
seems to be capable of speedily doing all that is necessary, towards
the digestion of the food. The remarkable power with which
these Polypes are endowed of adapting themselves to circums=
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stances, seems to be given to them ag a compensation for their
low degree of organisation. While the want of ciliz on their
tentacula prevents the creation of currepts for the purpose of
Bringing a constant supply of food to the mouth, and thus affords
less choice to the animul, the body is so constructed as to be
capable of accommodating itself to a prey of extremely variable
size ; and the digestive secretion can act upon almost any kind §
organised substance, o as fo convert it into alimentary materialé,
And, in like manner, the absence of any special means of aerat-
ing the fluids is compensated by the exposure of every part of
the tissue, both by its internal and external surface, to the
surrounding element.
1048, The reproduction of the Hydra usually takes place by
. means of buds developed frum its external surface. At first these
appear as slight protuberances from the body ;, they gradually
incvease in size, and present sorsewhat of the form of the parent ;.
an aperture is then seen at the unattached extremity, aad tenta-*
cula Sprout around it. During the whole of this period, the
interior of the young Polype communicates with thes general
cavity of‘the parest. At first its nutriment is supplied entirely
by the latter ; but.when the tentgenla are developed, it catches
prey for itself with much-eagerness. It is not an unusual thing
to see the young one and its parent struggling for the same
worm, and gozging opposite ends of it together. There is still a
communication between the stoinachs of the two, as appears from
the distention of either when.the other is fed. As the ung
Polype advances towards maturity, however, this aperture con-
tracts, and is at last obliterated. The stalk, by which the bud
*is attached, gradually becomes more slender ; and at last it i}
broken by eny slight effort on the part of either animal, and tl;e
young one swims off.  Not unfrequently, however, it has begun »
to produce buds from itself, before its separation from its paren ;
and thus three generations may be seen united together, Dlﬂ;ng
warm weather, this multiplication goes on with great rapidity,
if the animals are well supplied with food. From ope parent,
six or seven buds have been seen to sprout at ope time ; and,
several of these bearing another generation, as many as eighteen
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liave been obseryed united in one grounp. Sometimes the whole
process is concluded within twenty-four hours; so that, at this
rate of *production, above a million wduld be formed in a month
from a single Hydra. %

1049. Itfis not only in this manner, however, that the Hydra
propagates itself. The process just described is evidently analo-
¢ 'us to the extension by buds, which is so characteristic of
Plants. But there is another mode of reproduction in the
Vegetable kingdom—that by seeds or spores ; and this, also, the
Hydra possesses, in common with all the higher tribes of Animals.
Towards autumn; some little gelatinous globules are seen to be
liberateds from the tissue of the Polype. These fall to the bottom
of the water, and remain undeveloped until spring Y when they
produce a new generatiow of Hydra, which are said to be smaller
than those which have sprung immediately from the parent.

1050, Perhaps the most remuirkable featuro in the history of
\the Hyd¥a, is its capability of reproducing the whole structure
from separate portions of it. Not orly will the body send forth
pew tentacula, to replace any which have been accidentally lost
or artificially removed, but-the arm thus separated has the power
of developing the whole body, If the body is divided trans-
versely, each segment will become amnéw animal ; the upper one
closing, the aperture at its base, and the lower on~ speedily
developing tentacula around the newly-formed mouath. If divided
longitudinally, each half will form a separate tube in an hour, by
the folding-in of its edges, and will soon begin to_ply-its ten- *
tacula. Even if divided into several longitudinal strips, each
becomes a mew tube; not as before, however, by the folding in

of its edges, but by the formation of a caviiy in its substance.

"It cut transversely into several segments, each will in time

" become a perfect animal, so that tairty or forty Hydre may thus

be produced by the section of ene. Further, by slitting the
tube at one end only, two heads or two tails may be formed—
each division soon becoming perfect in itself. These may be again
divided, and any amount of multiplication may thus be eﬂ"e‘fwd~
thus realising in Nature the Hydra of ancient fable. The animal
does not appear to suffer from these experiments, for it 1s

’
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obzerved that, as if excited by the injury/ young Polypes sprout

more abundantly from the wounds thus made, than from un-

scarred parts. But even this is not all 3 for two Polypts may

be grafted together by any parts; and not only two of the

same species, but a‘green and a brown one 1lay be thus

united. L . ‘
1051. The Polype does not seem to Ppossess any special orga‘\s

of sensation, or to have any kind of feeling but that of touch.

It"may be doubted, indeed, how far the greater part of its ac;

tions necessarily involve true sensation ; thatis, how far it is conk

scious of the impressions which are made upon it, and to which

its organs rgspond.  Many of its movéments present considerable

analogy with those of Plants; especially those of she Dionea

(Vecer. Puysion. § 422). The Mydre generally seck the

light ; and, if a number of them be placed in a glass vessel, they

will cluster at the side on whic) it strikes, We have no reason

to suppose, however, thatethey are conscious of its presenco as

light, since 1o rudiments cf visual organs can be detected, * Tt

would rather seem that it exercises an influence on theif bodies,

which causes thefny to seek it, very much in the,same manner

that Plants dircet themselves towsrds it. The locomotive powers

of the Hydre are more éxorcised for this purpose than for the

- seavch aftor food.  When Secking their prey, they generally fix

themselves, by’ a kiad of aucker;,at the lower end of the stomach,

to some s6lid body ; and their food is obtained by the tentacula

alone. “When they desire to ¢hange their place altogether, they

do it in the manner of the geometrical Caterpillars (§ 702), and

of some Leeches. If the foot or sucker be attached, the body i

bent until the head touches the surface, along which it intendg

to move. Tt then adheres by the mouth, or by one or two of

the tentacula ; and, détaching the foot, draws it up into cloge @

proximity with the head. The foot then takes a fresh atlach-

ment ; and the head is projected forwards, fixes itself, and is

followed by the foot in the same manner as before.  This mode

of progression is, from the minute size of the animal, necessarily

slow.” A march of two inches occupies several Loyys for its per-

formance ; and seven or eight inches may be regarded as o very

A
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good day’s journey evin ir summer. But sometimes a more

expeditions mode of travelling is adopted. The head being

brought down and fixed as before, the foot is made to describe a

semicircle over it, and takes it§ new attachment at an equal

distance on %he other side ; the foot being ' then fixed, a similar

® mbovement is performed by the head ; and thus the animal ad-
wnnces by a snecession 6f somersets.

[11052. By these and similar means, the Hydre ave enabled
fo move along solid surfaces, such as the bottom or sides of the
Vessel in which they are contained, and the leaves or stems of
aquatic plants.- There is another very eurious position, to which
it frequently has recourse. By projecting the flat surface of the
foot above the water for a short time, it soon becomes dry, and
in this state serves, by its repulsive wction on the water around,
s a kind of flnat, from which the animal suspends itself, In

- this state it can move itself, by means of its tentacula, with
great fadility ; and it is also acted an by the wind, so that it
can travel a considerable distance without effort, If, whilst
thus floating, a drop of water be made to fall upon the foot so
as to wet it, the hydrostatic power of tlie organ will be
destroyed, and the animal will immediately s'nk to the bottom.
1058, The first subdivision of tle Polypifera, —termed

Hydroida or Hydra-form, or Sertularian Polypes, from tke
name of one of ifs most characterstic genera,—incindes, with the
simple genus just described, all ‘those compound stenctures, in
which anumber of Polypes similaz to it are assogiated ‘together.
In all these, the polypidom, or =olid frame-work which gives
support to the softer portions of the structure, is external to the
ji?ing animal matter, and incloses it as in a tube. It is of a

. texture varying from that of membrane to that of horn; it

Never containg stony matter fo (ny amuunt; and it+is always
flexible. * This horny sheath is farmed by the consolidation of
the living animal membrane, which originally acts as the
envelope of the soft and almost fluid texture within ; and it is
continuous with %he external layer of that, which forms the
Polypes themse!ves. This horny tube is enlarged at certain
points into sheaths or cells for the protection of the Polypes;
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within these the individnals can refract ‘ themselves, althongh,
when in search of prey, they extend beyond it. Each single
Polype resembles a Hydrd in every impo-tant respect but this;—
the stomach, instead of being nearly closed at the bottom, cony-
. municates freely with tlie interior of the stem and branches; and
" the membrane lining its sac may be regnrded as a prolongatipn
of that which surrounds their cavity. * The pulp contmned&l
the hollow stem, rather than the Polype itself, appears to be t!
essential part of the animal; for the latter is not only formed
snbsequently to it in the first instance, but frequently dies, and
is réproduced by it.
1054.  Of all Zoophytic productions, these structures are the
most graceful in their ap-
. pearance, and delicate in
'thcu' conformation.  They
"are very abundant on our
own shares, seeming to prefer’

_ mates; and they constitute

a large proportion of what
.. are commonly, but incor-

rectly, denominated Coral-
+ ,lines.* They have generally
a plant-like aspect ; consist-
ing of a stem, attached at
its base (where it sometimes
diverges, into root-like pro-
longations) fo some lm-gez-
‘mass, and sending off it§
branches above with extreme
and mostbeautifulregularity,
The cells are arranged 1pon
the sides of these, like the
Fro. G16,—SERTULANIAN PoLyPRS minute leﬂ.ﬂets of Mosses ; :

and it i not surprising,

# The real Corallines are a much smaller group, probably of Vegetal
ter. Tn general aspect, their stems have soms mthncc);’ tho:;‘e of treelsuuin:

temperate to troplcal eli- -

o
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therefore, that by the older Naturalists, who were ignorant of the
existence of the Polypes, these productions were regarded as of
a vegetable nature, and were termed.Sea-Mosses. The resem-.
biance is still more striking when the mode of propagation in
the two groups is contrasted.

1055, Although the reproductive gemmules are in some

» stances produced from the Polypes themselves, as in the

Mydra, a more special apparatus is usually evolved for the

purpose. At certain periods, there are formed from particular

#pots upon the stem of the Sertularia and its allies, expansions of
its horny structure, somewhat resembling those which encase
the Polypes, but usually larger. These ozarial vesicles, which

80 much resemble the urns of Mosses (Vrcer. Prysion. § 429),

are like them provided with a lid, which falls off when the con-

taingd gemmules are mature, so as to permit their escape; and

after their purpose is thus comnleted, the vesicles fall off, Jike

the seed-capsules of all plants. The gemmules are usually

clustered around a central column (analogous to the columella of

Mosses) ; and when mature they swim forth by the action of

the cilia with which they are provided, being-detached from the

central columrn at the same period that the 1id of the vesicle falls

off. The gemmules move to and fro by the vibration of their

cilia, during a period which varies from' a few hours to two.or

three days. When they have fallen upon a siie fit for their

development, they attach themselves to it by a roof-like fibre,

and then begin the formation of the polypidom. +The real

nature of this gemmule has been elsewhere. explained (ANt

Prysior. § 745).

1056. All the compound Hydroida are inhabitants of the
ocean. Some of them seem to attach themselves indiscriminately
% any solid' mass ; whilst others: seem w0 have a preference for
some particular kind of support. Thus one is found only on
""C‘fﬁ which are constantly beneath the surface ; others on those |
which are oceasionally uncovered by the sea; and others attach

‘.“ﬁ“ Polypu'; and henee they are associated together in the minds o lho':e
ignorant of this department of Natural History. The real Corallines may b2
distinguished by th~ absence of any trace of cells upon their surface.
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themselves to the fronds of Sea-Weeds, which are exposed by
reflux of every tide. The deserted shells of Mollusca are the
favourite bases of many ¢pecies; and a, fow attach themselves
even to these tenants of the deep whilst yet alive. The duration
of these structures is vatious. Many of them do not exist above
a year, especially such as are parasitic upon Alga ; but others
particularly those which attach themselves to rocks, probab’
attain a much greater age. It would seem, however, that the
age of the Polypes cannof be, measnred by that of their cells,
In some instances all the Polypes disappear during the winter,
dying off like the leaves of a tree; and they are all renewed
with the light and warmth of spring, whilst at the same timo
fresh branches are produced. In other species, a eonstant death
and regeneration of the Pol spes seem ta,take place.

1057. One of the most curions’phenomena exhibited by the
Polypes of this group, is the cireulation which may be seen to

take place in the stem and branches, and which seems to ConE="*

nect she different individuals together. This circulation much
resemblés that which has been described in the compourd Asci-
dians (§579), and ds, like it, revorsed in its direction at intervals;
bat only a single current can bo spen at a time ;. and it is not
maintained by any visible'movement of the walls of the cavitics
+ or, tubes in which it taker place. The flow is sometimes very
. rapid ; it thern slackens, and at last stops ; and’reconhncnces.
sometimes immediately, sometines after an interval, in the oppo-
site direction. Five ebbs and flows have been observed to oceupy
about fifteen minutes.

Orper IL—HELIANTHOIDA.

1058 No very evident links of transition exist between the
different subdivisions of the class Polypifera ; and we actordingly
pass at once to the next group, of which the common Actinia
(Sea-Anemone) may be regarded as the type. Although so
differcat in size and general appearance from the Hydra, this s,
like it, a Polype ; and the difference will 1o found, on close

£ 1
€,
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examination, to consit§ more in the relative development of the
lifferent parts, than in any fundamental change in their arrange-
nent.” The animal sl consists priveipally of @ stomach ; this
15 provided with but one orifice, the moutlz which is fringed with
numerous tentacula. Instead, however, of the delicate membrane
gomposing the walls of the stomach in the Iydra, we have a
gnse fleshy sac, possessed of considerable firmness, but still very
xtensible.  And, instead of the few long filamentous tentacula,
Jve have a large number of short fleshy arms, arranged in several
gircles round the mouth. Further, instead of the prolonged
. pedicle or foot, with thc minute sucker at its extremnty, which
has been' described in’ the Hydra, we observe in the Actinia an
expanded fleshy disk, which forms the whole base of the animal,
and which is of size suffcient to takt a very firm attachment to
the rocks upow which it 19 fixed. The whole body may be
likened to that of the Hvdra. in s most contracted state. When
the Aetitiia closes its mouth folds im its tentacula, and dmwc
together the upper part of its body, it presents an slmost hemi-
aphencal form—the flat side being attached to the rock, ‘and the
mouth being )ust visible a4 its summit ; but*when tlie animal
expands itself, the body repregents g short ox]mder, the mouth
becomes a8 wide as the base, and the ffinges of tentacula display
their brnllmnt colours to the light of day. The arranggment ard
a.ppcarnnce of these so much cq;respond with thdt of the petals
of double flowers, still more with that of the flowerets of the
Composite tribe, that it is by o means surprisipg ‘that the
uninformed observer should almost always regard this bmng as
a member of the Vegetable Kingdom. The movements it exhi-

bits are not, when superfidally. considered, very different from

those which take place in certain Plants; and ther¢ is nothing
ridiculous, therefore, in the appeldtion given to it by Hughes,
who, in his Natural History of -Barbadoes (a work published

before the distinctions between the Animal and Vegetablo King- .

doms were properly understood), denominates it a sensitive plant
having animal propeptics

1059. The Aectinice are found on the shores-of every sea. As
in other tribes, gach species has its peculiar haunt. In gﬂwﬂ}

YOL. 1L~ L2
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we find them attached to rocks, wlich Jre aliernately left dry
and submerged by the tide. Sometimes, however, the portion
which are constantly und®r water, are selected as their Mabita-
tidn ; and they may,be observed suspending themselves from the
vaults of submarine redfs, or covering the sides of rdtks as with
~ a tapestry of flowers. Brilliant as are the colours exhibited b
. the species common on our own shores, when these are illumin(g
. by the direct rays of the sun, they are far surpassed by th
glowing hues of the tropical Actinim; and the relative abund-)
ance of the two is nearly the same. Many voyagers have
spoken with enthusiasm of the gorgeons spectacle presented by
, &roups of these animals ; and Le Sueur describes himself as with \
dxﬁi?ulty withdmwing from the contemplatit;n of 'it, to collect .
specimens for examination, ® .

.10‘.;0' .Hem it may be thougﬁt, that the @ursuits of the
scldh.hﬁ(.; investigator of Naturemre inconsistent with that simple
admlrimon of her beautiese which is capable of affording so high
shd PR A g:aﬁﬁc“tion, to $he most uninstructed mind. But it
'::)e'ul:e q;l:Sflc;ncd \\:l'wther the twg are really incompatible, or
enik oi;,er “%' t'li; directed and cultivated, they do pot strengthen
] cnrio;xs \ :i *4n acqugintang: with the wondeous stracture

. G ;e 1ts of Breings like those we are considering,

forte aan th:!..x::,m'mﬂk conte_m.plation of the beauty, of their

become . source ofgem.ont of t.hcu' colours 2 And does it not

By tellsetor 1 still hightr gratification, a pleasure mure

we l'c.gnr zhefa ccause lese dependent upon the senses, when
beantiful in the gra?cfu[ forms and glowisg hues, not only as

i e maeh(fl.l, but as forming a part of that great

3 ® 1 Which Infinite Beney P dousdimtived
inconjunctivn with Infin: Falence is so wm} ously displayec
' Infinite Wisdom and Infinite Power. There

are some who areq :
Nature,” and aﬁ‘mg:? dto #hemselves the title of *lovers of

detail, which the May of S‘:I:ae t'1-“’ ik -quuaintance with

nee aims at obtaining.  They deem
to that taste for her beauties, which, in
& run[tl,z to every 'other tonsideration, And
. s e the opposite extreme, overlooking, in
their eagerness for scientific research into her, more concealed

such knowledge injurioys
their minds, i3 paramey
o there®are others wl
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vonders, those beautils wlitich are bountifully scattered over her
Jurface, as if ‘to invite us to further acquaintance. As an expres-
sive countenance displays the workings of the mind within,
sombined with the beauty which itself possesses, and attracts ts
o the study of the mind which animates it, so should the varied
reauties which abound on the face of Nature, lead us to the

yutemplation of that Mind which at first formed and which is .

gontinually acting through all. It is only when either of the
endencies above alluded to is indulged in its exclusiveness, that
At ean interfere with the other. Much will depend upon early
education’ and habits ; much upon subsequent self-training. For
# ourselves, we admire the feeling of Le Sueur, who walked for
me time nn'the“gl:re of the calm ocean, indulging his admira-
“ion of the beauties whiéh it, exhibited, before he coald prevail
“jon himself t8 make even a slight interruptign in the brilliant
*Netacle, of which he was the séle witness, * .
fo 96 1." The Actinice which attach themselves to rocks, some-
tini's adhere so firmly, that they cantiot be, removed without the
laceration of their base. This fleshy disk ada‘pts itself perfectly
to the inequalities of the*surface; and even sends down little
“ prolongationd into’ any pits sor fissures thdt may exist in it.
There is an interesting species inhaBising the British seas, the
Actinia maculata, which attachies itstlf® to. dead shel, formihg
from its base a kind of horny expansion, that p:\r!]y extends over
their aperture. It has been remarked by Dr. Coldstream that
in all the specimens which came uhder his notices a Mefmit-Crab
had taken up its abode in the shell. It would seem, therefore,
a3 if the addition made by the Actinia rendered the shell pecu-
liarly suitable for the habitation*of this'tenant. Some species of
Actiniae confine themselves to the smooth sands, on the surface of
which they spread out their tenta®ula, afid beneath which they
withdraw when danger threatens? Although the body has, in
general, no further covering than the leathery envelope already
mentioned, there are a fow species (such as the Actinia verrcosa
of the British seas) which, by means of a glatinons exudation
from the body, form a kind of case by attaching together bits of
shell, grains of>sand, and other small substances., This caking
LL 29" S ¢
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we find them attached to rocks: which fre alternately left dry
and submerged by the tide. Sometimes, however, the portions
which are constantly und®r water, are selected as their fabita-
tibn ; and they may,be observed suspending themselves from tha
vaults of submarine redfs; or covering the sides of rdks as with
a tapestry of flowers. Brilliant as are the colours exhibited bg
the species common on our own shores, when these are illumim{
by the direct rays of the sun, they are far surpassed by th
glowing hues of the tropical Actiniz; and the relative abund-)
ance of the two is nearly the same. Many voyagers have
spoken with enthusiasm of the gorgeous spectacle presented by,
groups of these animals ; and Le Sueur describes himself as with

difficulty withdrawing from the contcmplati(:n of its to colleci

specimens for examination, ® .

1060. Here it may be thougl;t, that the @ursuits of the
sciehtific investigator of Natureere inconsistent with that simple
and P.“".e a gratification to $ho most uninstructed mind. But it
may bequestioned whether the twg are really incompatible, or
whether, If rightly*directed and eultivated, they do pot strengthen
each oth?r. Need ean acqugintang: with the wondeous structure
t;:d.c.unous habits O_f Prings like those we are considering,
; ::::l; (;u:;'l :ﬂ;ruum'm %% contemplation of the beauty. of their

rangement of their colours 27 And does it not
bccome. a4 source of still higln%r gratification, a pleasure more
purely_inteligetpal chause lese dependent upon the senses, when
:; ur:%‘::lr inﬂ:‘:e gr;.ceful forms and glowisg hues, not only as
R l_emse ves, but as forming a part of that great
; §an. hich Infinite Benevalendo is so wondrously displnymf
1n:conjunctivn with Infinite Wisdom and Infinite Power. Theye
MT'C 503‘:‘ who arrogate to #hemselves the title of * lovers of
l\ntx.nr«:, fmd affect to despime the minute acquaintance with
detail, which the Man of Seience aims at obtaining. They
guch kn?wlf-dgo injurious to that taste for her beautios wl)lichee;:
their minds, i8S paramount to every other bonsidnmti,on A d
thereare others who run to the opposite extreme, overlooi(in ';u
their eagerness for scientific research into her, more concealed
o . = o T
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onders, those beautils witich are bountifully scattered over her
jurface, as if ‘to invite us to further acquaintance. Asan expres-
sive countenance displays the workings of the mind within,
sombined with the beauty which itself possesses, and attracts uis
‘0 the study of the mind which animates §t, so should the varied
eauties which abound on the face of Nature, lead us to the

nutemplation of that Mind which at first formed and which is .

gontinually acting through all. Tt is only when either of the

yendencies above alluded to is indulged in its exclusiveness, that
/At can interfere with the other. Much will depend upon early
education’ and habits ; much upon subsequent self-training. For

ourselves, we admire the feeling of Le Sucur, who walked for

me time bn"fhc‘gzre of the calm ocean, indulging his admira-

“ion of the beauties whith it, exhibi&ad, before he coald prevail -

" yon himself ta make even a slight interruptign in the brilliant
; mctnclc, of which he was the s#le witness, * .
ov‘)G 1." The Actinice which attach themselves to rocks, some-
tinits adhere 8o firmly, that they cantot be, removed without the
laceration of their base, This fleshy disk adapts itself perfectly
to the inequalities of the*surface; and even sends down little
" prolongationg into"any piis wr fissures thdt may exist in it.
There is an interesting species inhabising the British seas, the
Actinia maculata, which attacfies its8lf” to. dead shel®, formihg
from its base a kind of horny exgansion, that partly extends over
their aperture. It has been remarked by Dr. Coldstream that
in all the specimens which came uhder his notices a Hefmit-Crab
had taken up its abode in the shell. Tt would seem, therefore,
s if the addition made by the Actinia rendered the shell pecu-
liarly suitable for the habitation*of this'tenant. Some species of
Actinim confine themselves to the smooth sands, on the surface of
Which they spread out their tentdbula, and beneath which they
withdraw when danger threatens? Although the body has, in
general, no further covering than the leathery envelope already
mentioned, there are a few species (such as the Actinia verricosa
of the British seas) which, by means of a glutinous exudation
from the body, form a kind of case by attaching together bits of
shell, grains ofssand, and other small substances, This c"s‘?g
LL2 * ) %
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would seem to have for its purpose the con falment of the animal
as much as its direct protection. Individuals of the same species
inhabiting deep water, as if aware that they do not require sucly
a mode of concealment, form no extraneous covering, but leave
the surface clean ; and this then acquires more vivid and varied
tints, whilst the glandular warts by which the glutinous secreg
tion is formed, become smaller, or disappear.

1062. The essential difference between the Hydra and th
Aectinia consists in this ;—that in the former the stomach oceu-
pies the whole volume of the body, the membrane which lines iz
being the same with that which serves as the general envelope ;
whilst, in the latter, the stomach has wallggof its own, being |

suspended (as it were) in the middle of the body, and leaving a4/

considerable space between ‘its exterior surface and the gener
envelope. This cavity is divided by vertical partitions, whig a
; o : {the
: Y

P

Fia. 617.—A, SEA-ARmwoxmgscen from aboyg- B, SEeTioN ov BEA-ANEMONE; a cavity
of stomach, b surcounding chambers.

pass in,a tadiating direction from one membrane to the other, so
as to form a considerable number of chambers arranged round
the central digestive sac. In these chambers the germs of Yyoung
Actini® are evolvéd. There is¢not any regular communication

_ between the chambers and the stomach; although it wonld sgen,
that an opening must be ocedsionhlly formed, as yf)lfng polypes A
are often sent forth by the mouth (§ 1067). The partltlo.ns all have

> openings, however, by which the chambers communicate with
each’other ; and there is also a free entrance from them into the
tubes of the hollow tentacula, which are formed of a membrane
like the envelope of the body, and ave provided with an orifice
at their extremity, which the animal has the power of closing.
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, 1063. The muscuigr structure of the fleshy base of the inner
oart of the general envelope of the radiating partitions, and of
the citcle round the mwouth, is very distinct in the larger species
of Actinia, and confers npon the animal congiderable power in the
prehension®f food. Dr. Grant mentions’ that he has caused the
\ eommon Actinia crassicornis to lift a basin of sea-water, weighin.g
wore than six pounds, by making it swallow the perforated shell
iof a Purpura, through the apertare of which a cord had been
o passed. By this cord the basin was lifted, without the Actinia
quitting its hold—either of the shell in its contracted stomach, or
of the basin to which its foot was attached. It is not surprising,
therefofe, that these polypes should be able to master not only
shell-fish .and’ other animals that have little means of active b
esistance, but even crabs, J)ra.wns,' and other Crustnc.cn. of con-
derable size.» These, indged, seem to const.itnte its ordinary
d. The luckless individuad which walks*over one of these
shmachs gaping for its prey, is immediately secured by its ten-
tacula, and in spite of its struggles is drawn inso the ‘mouth,
which scems capable of distpntion o an almost unlimited degree.
Sometimes ghe tail of a shrimp, or some gther hard” projecting
appendage, wwill occa.sion « dittle trouble, and may be seen in
active movement ontside the mouth,*when the mass of the body
has been swallowsd ; but tlds is séon rgstrained by the temta-
cula, which entwine themselveg round it, and fradually convey
it into the stomach. These tentacula possess a remarkably
tenacious power, which has Veen attributed tq @ glutinous
exudation from them; but nothing of this %ind can be seen on
surfaces to which they have firmly attached themselves, and
f their adhesion is more prol;ably due to the femporary conversion
of a part of the arm into & sort of sucker. . ;
1064, The digestive pdwers appefir very considerable; for
when Mollusca or Crustacea have been swallowed, the shells are
subsequently rejected by the mouth, with not only their soft
contents, but even their tendinous and ligamentous portions, dis-
solved away. It has been said that the Actinia sometimes
gwallows a shell, of which it cannot get rid in the usual inauner,*
owing to its lwoad diameter being turned to the mouth ; and

L] . L4 -
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that the troublesome substance works itgfway ount through the
sides of the body, the artificial aperture soon closing, and the
animal appearing to suffer But little inconwenience. In rejéeting
through its mouth the indigestible substances remaining within,;
the Actinia scems to Graw up the stomach towards*the orifice
so as the more completely to expel its contents. Sometimesg
this muscular action, which is assisted by the compression exc?
cised by the general envelope, is carried so far, that the stomacliy
is everted—completely turned inside-out—through the mouth.}
This fact is familiar to all, who have watched the habits of these
animals on the sea-shore.
1065, The Sea-Anemone never seems to decline any article |
of food presented to it, on account of its bulk, butamakes thea!/
most laudable attempts to sivallow it, though occasionally coms
pelled to relinquish its vain endeayours, and even to disgoris a
what it had parlially swallowsd. = Sometimes the process fthe
digestion is going on in the-lower part of a mass which Has b =
included in £he stomach, awhilst the remainder is projecting
above tlie mouth, being graduvally drawn inwards. It will hence
be seen, that few arfimals surpass the Aetinia in voracity. Never-
theless it is capable of fasting for-a considerable period ; or, at
. any rate, of snbsisting upén- no other nutriment, than the small
quantity of animal mafter that may be diffused through the sea-
water, in whicl®it is kept. It is after such a fast, that the efforts
~ to swallow are most vigorous.; and sometimes an amusing
spectacle i3 presgnted by the céntest of two for the same prey.
1066. Sea-Angmonies do not seem to exorcise any choice in
regard to food ; but will swallow whatever is placed within tho.
grasp of their month,—not even- their own kind being exempt.
They contrait their tentacula and close the mouth, not only
" when mechanically irrfated, but wven when any change takes L
place in the amount of light toswhich they are exposed. When
_ fully expanded, and displaying their glowing colours to the mid-
day eun, a passing eloud will cause them to fold in their flower-
like summits; and even the shadow of the hand will produce
« the sime effect. .The following interesting account of those
inhabiting a rock-basin on the shore of Barbadqgs, is given by

- * ' . »
.
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y  fughesin his Natury] History of the Island. < In the middle
of the basin, there is a fixed stone, or rock, which is always
under’ water. Rounsl its side, at® different depths, stldom

4 exceeding 18 inches, are seen dt all times, of the year, issuiag

out of littl® holes, certain substances fhat have the appearance

. of fine radiated flowers, of a pale yellow, or a bright stra®~

tolour, slightly tinged with green, having a circular border of

(thick-set petals, about the size of, and much resembling, those

of a single garden marigold. I have attempted to pluck one of 1
these from the rock, to which they are always fixed, but never
conld effect it : as socn as my fingers came within two or three
inches 8f it, it would immediately contract close together its
ellow bozder, and shrink back jnto the hole of the rock ; but
left undisturbed for at:out fodr minutes, it would come
dually in sight, expanding; though at first very cﬁutiously,
seeming leaves, till at last jt appeared insits former bloom.
wever, it would again recoil, with a surprising quickness,
when I came within a little distange of it. Hayng tried the
same experiment by attempting to, touch'it with my dane and
a slender rog, the effect 3vas the same.” .'?his last *statement
shows a high degree of sengibility to lights; since there is no
veason to believe that any special oxgdps of vision are possessed
by these animals, which can enable «them to see objegts in their
neighbourhood. They appear glso to be, like some plants, very
easily influenced by atmospheric changes ; and thigs, even when
kept for some time within-doors.* The Abbé Dicquemare, who
watched their indications for many years, gonsidered them a
most valuable marine barometer ; fine weather being indicated
. “by their expansion, bad iveather by theim closure, and very
boisterous weather by their extreme contraction, »

1067. These movementss arés not t#e only ones, however, *
unconnected with the prehension of food, exhibited by this
interesting animal. It is observed frequently to distend itself
with water, so as to attain many times its usual size,—the
membranes of its body becoming proportionally, thinner.
Iy This water is not taken in by the mouth alone ; indeed it is »
| doubtful if any enters there under these circumstances ; at any

rate, the chief part is intro

: .

1

duced through the orifices at the
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extremity of the tentacula, and the distension exists in the
radiating chambers and arms rather than in the stomach. The
watel is afterwards expelied in jets threugh the same Orifices
With considerable force; so as to rise to the height of a foot or
more. There is reasoh to believe that this process i85 chiefly one
“of respiration. The whole interior of the chambers, into which |
the water is received, is covered with vibratile cilia ; and it |
been observed that, if Actini are kept in a limited quantity ol
water, from which the air is soon exhausted, the distensiony
of the body is enormously increased, so that its appearance |
almost resembles that of an inflated bladder. Sometimes
this distending process appears to be performed for thed” purposel"ﬁ
of facilitating locomotion. The animal is then almost of th.J
same specific gravity with Water ; and'if it withdraws its fo¥
from its attachment, it is carried away by the least agitation 1 a
the“water, and miny thus go in-search of a new abode with'the
exertion of its own. When it is cast upon a surface adapte@™o
its wants, it -forms a new astachment ; and there remains, until
deficiency of food or some other cause again excites it to rémoval.
It would appear that, when thus supported by the water, it can
use its tentacula for assisting in i*s movements ; @nd can even
walk upon these, turning e mouth downwards, It can, how-
ever, glide along the surfact of a yock, by the alternate contrac-
tion and expansion cf the fleshy.foot in one particular direction,
—in just the same manner that the Snail, or other Gasteropod
Mollusca,” perform their moverhents, '
1068. The pewer enjoyed by the Aetiria of reproducing
.p:u-ts of which it has been deprived, is almost equal to that pos-
sessed by the Hydra (§ 1050). Our knowledge of it is principally
due to the experiments of Dicquemare. He found, that if the
tentacula be cut off, they are soon replaced. If the body be
divided transversely,—so that: the upper portion possesses g
mouth and tentacula but no base, and the lower one has the
base and open stomach without a regular mouth or tentacula,—
both parts :ﬂu continue to live, thf: one gradually closing its
under” side,® and forming a new disk, the other after some

* This is not always the case, however, In one instance, a acw set of tentacala
we.s sent forth, and a complete raw riouth formed, at the lower orifi
the animal eruld take food by either. g

c2; so that
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nonths acquiring a coriplete new set of tentacula and a perfectly-
ormed mouth. The upper part did not seem conscious of the
loss of'its base ; but, lske Baron Murfthausen’s celebrated Irorse,
took food presented to it, eveh though if passed out almost
immediatel® by the orifice newly-created *below. If the body
ybe divided vertically, each half becomes in time & peffect™

imal, capable of performing all its fanctions; and it would
ppear that such a division occasionally takes place sponta-
eously. The following very curious instance of the power,
which the structure of this animal has, of adapting itself to
circumstances, is related by Dr. Johnston.,  Lhad once brought
me a gbecimen of Actinia gemmacea, that might have. been
riginally ¢wo inches in diameter, and that had somehow con-
ived to swallow a valte of Pecterf mazimus of the size of an
inary saucer. The shel], fixed within the stomach, was so
ced as to divide it completaly into two Dalves, s0 thatrthe
bo¥y, stretched tensely over it, hads become thin and flattened
like a pancake. All communicationsbetween the inferior portion
of thestomach and the mouth was of course preventtd ; yet,
instead of emaciating and dying of an atrophy, the gnimal had
availed itself of what undosbtedly had been a very untoward
accident, to increase its enjoyments’and its chances of double
fare. A new mouth, furnished wiilr two rows of, numergus
tentacula, was opened upon whet had been, the Base, and led to
the under stomach ! the individual had indeed become & so_rt. O’f
Siamese twin, but with greater intimacy and extgnt i_g_the'umoxi.
—1It sometimes happens that, in tearing awayan

Actinia from the

« rock, some portions of the disk are left behind ; and even these
are said to be capable of developing perfect individuals. The
¢ following circumstance is mentioned by Hughes, in the account
already quoted, * Many ptople comiftg to see these strange °
creatures, and occasioning some imconvenience to a person thrnugh
whose grounds they were obliged to pass, he resolved to destroy
the objects of their curiosity ; and, that he might do so gffec-
tually, caused all the holes out of ‘which they appeared to be
carefully bored and drilled with an iron instrument, €0 that we
cannot suppose but their bodies must have been entirely crushed
o o * P
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to a pulp; nevertheless they appeared inva few weeks from the
very same places.” The Actini@ have not only the power of
repairing injuries of this déscription, but seem to resist the“effects
¢f other agents in a very remurkable manner. They are not
killed by being frozen it a mass of ice, but returw to activity
Vhvhén thawed ; and they withstand the action of water heated to
140°.  They may be placed with impunity in the exhausw(wd'
receiver of an air-pump ; and yet their life is destroyed in a few
minutes by immersion in fresh water. {
1069. We do not find in the Actini@ anything exactly resem-|
bling the reproduction by Juds, which is so remarkable in the

Hydra. The spontancous division of the body just alluged to,— 4

which is said to take place occasionally, not into two parts only:
but into several—constitutés an approach to it. The speci
reproductive apparatus, by which distinct germs are formed, @
herc very highl® developed ; consisting, as already descrit he
of a series of chambers, surrounding the stomach; wifsin
which” they are developed. They sometimes pass ont by the
tentacular orifices, in'the state of simple gemmules furnished
with cilia; like these of other polypes. Sometimes, however,
they are retained for a longer periad, and their development goes
on within the body of tl> parent, so that when liberated they
already present gomething of the form of ‘the adult animal,
having a mouth, stomach, and tentacula,—the latter being at
first few, but gradually increasiifg in number. In this state they
generally find their way out by the mouth of the parent; and
Dicquemare says that he has had eight or ten. born in lis hand
at once. In the course of six years, an Aectinia, kept by Sir
. Dalyell, produced above 276 youdg. If all these had been
preserved, and their progeny reckoned, the amount would have
* been enormous., The young are frequently disgorged nlong
with the half-digested food ; thirty-cight appearing thus, in
_various states of development, at a single litter.  Monstrosities
are not uncommon among the young. One is mentioned by
Sir J. D., which had two perfect bodies springing from 3 singfc
base. When one body was gorged with food, the other con-
tinued ravenous.—The process of respiration already described,

T
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appears to have an i ortant ‘connexion with the development
of the progeny; and the intrbduction of water into the ovarial
chambeérs may not impgobably furnish them with supplies of-food
as well as®of air. > A .
| 1070. The Actinie have been stafed to feed upon small
Crustacea, Fish, &c. In their turn, they become the prép of=
e larger species of these tribes. They constitute by no means
unpalatable article of food, even for Man. Particular species
re highly prized as delicacies in some tropical countries ; and
thers are commonly employed by the inhabitants of northern
shores.  Along our own coasts, there is a remarkable neglect of
these arf® of many other marine productions, to which, if not
nstantly employed, recourse might be advantageously had in
nes of scarcity., They seem to h#ve been a favourite dish at
Abbé Dicquemare’s table. * Being boiled some time in sca-
r,” he tells us, * they acqyire a firm and# palatable comsis-
tege, afid may then be caten with any kind of sauce. They
are of an inviting appearance, of a Jght shivering Jexture, and
of a soft white and reddish hue. Their smell is not unitke that
of a warm crab or lobster,” A few species have the *power of
stinging, like the Acalepha gvith which they were associated
by former naturalists. * o

1071. The Aectini@ are by no means fhe only Pplypes be-
longing to this Order. Severg] other gegera &xist, of which
some are, like it, uhpossessed of any calcareous deposit, whilst
others form a hard skeleton mote or less complete. « Between
these, bwever, there are links of close conpection ; for some
among the first have a portion of the base and of the lower part
of the cylindrical body hirdeped into a leind of horny cell;
within which the animal can retract the upper portion that re-
Mains soft. In those spccicscwhiah confruct a stony basis, the
calcareous matter is deposited in the same sitnation. Such @
deposit is formed by the Caryophyllia, a solitary Polype much
resembling the Sea-Anemone, which is to be met with on the
_S"“ﬂ‘"“ shores of Epgland ; and thus a stony cell is foﬂ“'ed’
in the bottom of Whiclla are to be seen a number of thin vertical o
plates s lamelige, formed in the partitions between the ovarial
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chambers, and, like them, radiating+from the centre towards the q
circumference of the cell. These radiating lamellee are, in fact, l\‘
characteristic of all the Coral structures &rmed by the group of
Helianthoid Polypes ; being present, more or less evidently, in d
every one known to* be the work of these aninfals, and not
* occurring in any, of which the animal is known to resemble either
of the other groups. The cells are not by any means consmn%y
circular ; but still the laminated plates project inwards from their
circumference, so as to occupy a corresponding position. Th\g
Madrepores and their allies have thence been designated lamellil. /
Jorm corals; a term which is very expressive of their character,
and has the advantage of relating to the structure of tlie nnimalff‘\
which produce them. ¢ . /'-‘
1072. Some species of Caryophyllia build up their cells i
cylindrical form, to a considerable height (Figs 618). As/ia
. - upper sedge is extended by the 'the
: dual consolidation of the soft struc {re,
which iz the continuation of it, the
lower part is strengthened by hew de-
posits, which are added to the bottom of
the cell ; .sc that a stony column is thus
formed, which may almost be described W
-ad'solid through nearly its whole extent. |
It is ngt uncommon to meet with soveral
of these, clustered in one mass; and
thus e can understand the production
of those arborescent (tree-like) forms,
Yo which the name Dendrophyllia has been given. In these
the stem sends dut. branches; inftead of remaining simply
. columnar ; and these branches again subdivide ; in all instances, )
however, the cells teryninate® the' branches, which increase i ‘
length by the progressive consblidation of their basis, just as ip
« the solitary species. The whole structure is covered with a
gelatinous flesh of some consistence, which seems to be continuous
with the outer membrane of the Polypes inlmbiting the cells.
* This flesh appears to have the same functions with the pith of
the Sertularian Polypes. It seems, in fact, ts constitute the |
. b .

. ESe,
Fio, 618.—CanvopryLiia,
>
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animal, of which the Polypes are only subordinate parts. It
has no direct communication with their stomachs, however ; nor
does if appear to connget the differerft Polypes very intimately
ftogether. * But it is largely conterned in the deposition of the
jcalcareons msutter of the polypidom, csp%chlly in those forms of
it in which the cells are connected together by a solid mass™ —
Fig. 619), instead of being seated, as in the Dendrophyllia, upon
he extremities of diverging branches, Even here it may be
bserved, however, that a new twig or ramification is at first
'hroduccd, not by a Polype, but by a projection of the flesh, of
‘which the centre becomes consolidated, forming a cell in which
“the Polype subsequently appears. The same takes place in the
arly development of the gemmules. Moreover, if a piece of
nis flesh be stripped from the surfive and placed in sea-water,
it %vill begin toform a cell, l_?y the deposition of calcarcous mat-
ter, upon the spot where it happens to.rest ; awd this cell is soon
tenanted by a Polype like an Actinia. Many other arborescent
forms of lamelliform corals might bg enumerated, yvhich “are of
great beauty to the common observer, and highly interdsting to
the Naturalisp on account of their affinity witl the extinct species

* go abundant «4in limestone recks.® _,Amongsi; these are the true

Madrepores, in which the whole surfaép of the stem and branches
is covered with minute cells, «In alb these, as in the, plant-like
Sertularide, the living flesh is withdrawn from the lower part, in ,
proportion to the extent of growth above; and, if attached to a
limestone rock, the root can scarcely be distinguisheds fl;om the
basis o which it has been implanted. . 4
. 1073. We now pass to another series of forms presented by
the lithophyte corals ;—thdke i which the Rolype-cells, instead
of being placed on the ends or sides of branches, are distributed
over a continued surface, sometimas in close apposition with each °
other, sometimes widely separated; but united by a solid calcareous
mass which fills up the interspaces. Of the first of these kinds,
the common Astrqa affords an excellent example. We might

belong

* It may bo desirable to remark that the Red Coral and jta allies do?E o0 o

to this group, being destitute of Jaminated cells. They will be describe
the Alcyonian Polypes (§ 1093). é
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imagine it composed of a number of Fungie packed closel}y
together, Here the same grndun] consolldatmn of the lower paty
of the cells takes place, as in the Caryop’yilia ; so that the mas\,
acquires considerable thickness. The cells of these Folypes d¢
not always, however, preserve their regular rounded form ; bemg‘,r
sometimes oval, and in many,
instances forming a long fi
row, as in the Meandrin

is occupied by several Polypes
arranged side by side; and

usnally indicated, cither by,
slight transverse partition , 4
the furrow, or by a chaf, 3%,
the direction of the la)_.'\\\‘f‘,
arising from its sides! In
i et Ly eyl the Meandrina cerebriformis
expanded Polypes: b, b, Polypes with-  (brain-stone coral), the whole
drawn int. their celly; ¢, stony mass
uncovered by flesh, o mass, whether young or old,
e 3 ‘s nearly hemisplierical. It is
at first small, but extends in all directions by a process of growth
and consoh&au‘on analogous to that already described ; so that,
whilst its surface ic always . vered with a living flesh, and
studded with vast numbers of polypes, the interior is a mass of
solid limestone, .£he pnrticles of which remain cemented together
by the animal matter in which they were at first deposited.
On breakmg this hemispherical mass, the ridges which bound
the furrows may be traced inwirds through its substance, even
to the central nucleus from which they commenced ; the deposit
in the interstices of these being of a softer character, and possibly
more of the nature of an exudauon from the under surface of the
flesh. These Meandrine sometimes attain & considerable size.
Ehrenberg noticed single masses, in the Red Sea, from six to
nine feet in diameter. Their rate of growth, however, appears
to be slow.
1074, It..ia principally by the animals of this group, that

Each of the furrows, however i

their point of junction 1?.
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o the formation of coral recfs and islands is effected. Many
errors have prevailed upon this subject, both as to the rapidity
of theif extension, and ;the depth from which they are buils up
to the surface of the ocean. It lias been commonly stated tha$
many channgls and harbours in the Red Sea have been closed
)pp, within the memory of man, by the rapid increase of ¢orar™”
Jimestone. But Ehrenberg, who carefully examined these
localities, attributes the obstruction rather, in some instances, to
the quantities of coral sand which have been washed into the
Inarbours, and in others to the accumulation of ballast (generally
composed of pieces of coral rock) thrown out from vessels. In
{Captain Beechey’s late Expedition to the Pacific, no positive

aformation, could be obtained of any channel having been filled
5 within a given period;; and he states, asan indisputable fact,
Ahat several reefs had remained, for more than half a century, at

_about the same depth from the syrface. On thedther hand, there
is evidence of the occasionally rapid growth o these structures.
In the Museum of the Bristol Institution is a mass of Agaricia,
weighing 2 lbs. 9 oz., surrounding & .spccies'of Oyster, wliose age
cannot be more than two years. Picces of coral, detached from
a reef, and thrown into somg pther situation, soon become fixed
by the deposition of new stony mattgn if the animal flesh have
not been too much destroyed,; -and im this manuer & sort of arti-
ficial reef may be formed in any gpot desired, provided the depth
of water be suitable. The natives of the Polynesian Islands
have long employed this method for building their piers, :\'hnri's,
fish-preserves, &o. . Mr. Stutchbury mentions that he saw, at the
Island of Taapoto, in about seven fathoms water, the am.:hor of
a large ship, wrecked there hot more than fifty years previously ;
this was completely incrusted by coral, though it preserved its
original form. One of the [ost énteresiing proofs of the occa-
sionally rapid growth of Coral, ie afforded by the alteration
form which is geen in tWO0 kinds of shells that inhabit the reefs—

the Vermetus and Magilus (§ 926). '

1075. There can be no doubt that, whether the growth of
Cloral takes place as rapidly as some maintain, or a8 slowly as
it 18 believed to do by others, it is among the most 'impomnt of

-
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the progressive changes, which have been altering the surface of
the Globe since it has been tenanted hy Man. To it is due the
exisience of a large propertion of the Islands of the Polymesian
Archipelago, as well as many of those in the Indian Ovean ; and g
the extent of these islanis is far less than that of tho reefs, which
‘are'not yet raised abov the level of the sea,—some presentin
themselves at a distance from any upraised land, others fringi
the shores of continents and izlands, composed of other formati
It is not correct, however, to affirm (as has been frequently done
that these islands and reefs have been upreared by the Coralf
polypes from the depths of the ocean. It iz now satisfactoril
ascertained that no known species can build from a grecter depth )
than twenty fathoms; and a large proportion seem to prefer
depth of from twenty to thirty feet. As very deep water '
found i’ the immediate neighbourliood of many of these rcefsf':
the question arisls, upon what basis they are constructed ; and',
to solve this, it is necessary to look at the forms which thess
massive structures present.

1076. A large proportion of the Coral Islands of the Poly-
nesian A.chipelaga are shaped like a crescent, sometimes like a
complete ring ; and these islands never rise many foet above the
sgrfnce of the ocean, The kighest part is always on the windward
side,* against which the :vaves are almost constantly dashing.
Within the cvescent’ or ring is a basin, termed a lagoon ; and
this usually communicates with the open sea, by a channel,
?ometimcs gf considerable width, on the leeward side of the
island.” G't':caaibn_ally this channel is completely filled up by the
gfowth of the Coral ; and the lake, thus inclosed, o‘nly commu- °4
nicates with the sea by filtration theough the Coral rock.” The” »
Coral-polypas never build above low-water mark ; and they are
not, therefore, irimediatsly concerned in the elevation of the surface J)
from beneath the waves. This is principally accomplished by th
action of the sea itself. Large masses are often detached, by the
violence of the waves, from the lower part of the structure ; and

¥ The prevalence of easterly winds in the tropical regions, ey i

v A 4 uses this name to
be given to the eastorn sido of islands situated thero th ! 2
knog e thie ) i A 3 the western shore being
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these (sometimes measyring six feet by four) are washed up on
the windward side of the reef. Shells, coral-sand, and various
other #ébris, accumulate upon it in like manner, until it is at

last chanfzed into an island, upon which there is a caleareous soil
capable of gapporting v

(have once established
‘gontinues with greater
mould being deposited
these tropical islands,
‘of animals, and at som
AMan,

themselves, the elevation of the surface
rapidity—successive layers of vegetable
by the rapid and luxuriant vegetation of
which are soon tenanted by various forms
e subsequent period afford a habitation to
It is not usually, however, until after the windward -
‘coast hav attained considerable elevation, that the leeward side
3 perfectly, closed in. Two causes may be assigned for this.
here seems to be a natural instinct on the part of the_ animals,
~hich impels them to build with greater rapidity on the most
exposed side ; and the leeward side is therefore the part last
- completed. ” Morcover the closure of %his passage is impeded by
the current almost constantly passing out of it, which is cansed
by the dashing of the waves over the windward side into the
lagoon ; and until this eeases, there will always be a free exit in
the opposite+direction. Afer the .wall has been sufficiently
upraised, however, the lagoon is often completely enclosed. P
“the centre of this lagoon, deep wateris dften found, and no liviug
animals can be seen upon its botfom ; but the shelving edges of
the shallower portion are clothed with luxuriant growths of the
more delicate species of coral, ana its waters alourd. in marine *
animals of all descriptions. b
1077. These lagoon-islands vary in diameter from one to fifty
iles ; the breadth of the elerated ring which encloses the lagoon,

. 18 from 400 or 500 yards to about a mile, though seidom above
half 4 mile ; and its height‘abovesthe water is not often more
than four or five feet in any part.> The annular (ring-like) cha-"
racter of these islands naturally suggests the idea, that they may
have been built upon the edges of submarine volcanoes, or upon
circular elevateq ridges, forming basins, resembling those Wh_‘ch
abound in the parg of the globe at present upraised, and which

may reasonably be Supposed to exist in those still submerged.
VOL. 11, -
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arious kinds of vegetation. When these
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In support of .this doctrine, it bas been stated that fragments
of voleanic rocks have been found in the water of a lagoon.
That there is nothing in the essential natire of coral strictures
which impels them t5 assume this form, is evident from the fact
montioned by Ehrenbérg, that in the Red Sea the®islands are
oblong or square without lagoons; as well as from the variety |
which we meet with even in the Polynesian Archipelago. In facty
they always appear to correspond with the form of the base on
which they are erected ; and the evidence that some lagoon isl:mds's,
(at least) are founded upon the tops of submarine volcanoes, /)
or upon the edges of large basins, seems therefore satisfactory. '
Baut it is difficult to conceive that there should exist béfieath the /-’
ocean so large a number of summits, all so nearly zpproachir o
its surfa~e, as these must do in order to form a basis for corid
islands,—not to mention the other ridges on which the resfs ard®
built, which will'next be noticel. = This difficulty appears to be)'
solved by the very ingenidus hypothesis lately put forth by Mr.
Darwin, which will be presently explained.

1078. Almost all the shelving shores of tropical 2eas are
fringed more or less closely by ridges of Coral. These are mot
built immediately iipon the edge of the land, but at some little
dlstance from it. If the swall of coral were upraised close in-shore,
the fresh ‘water draiing down ffom the land, and entering the
basin thus formed, would rendzr it unfit for the habitation of
the Polypes. They are, therefore, endowed with a power of
choosing 2 situdtion more a.dv’nntageous to-their growth ; and we
accordingly find these skirting reefs upraising themselves at some
distance from the shore, but not 8o far off as to have a base of
greater dep&h, than ie suitable to thé constitution of the Po]ypesi
Very often such reefs run from point to point of a bay, so as
completely to enclose it.* But beyond these skirting reefs are oy

* In the little island of Cariacou (ane of the chain of Grenads
Grepada and St. Vincent) the whale c(:out is n succession of lucl: l{:;:: ::(:w;t:
of thesa is shut in by such a recf ; & marrow passage into one of them being the
only means of access, when the Author visited it a fow years since. From a hill in
the ceatre of the island, nearly every part of the coast can be seen ; and the whito
lines of surf, connecting the dark rocky points, present a very 1ln'k‘ing appearance.
The Sociaty Tslands are generally skirted by similar reefs, which are generally 400
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sometimes other ridges, oftén at a considerable distance from the
shore, but still preserving a direction parallel to it. These gre
termed barrier reefs ;pand the most remarkable of them is the
one, which stretches along the north-egstern coast of New Hol-
land. Thé total length of this is above 1000 miles ; along 250
. - miles there is no break or passage whatever; and for 700 miles
i northwards towards New Guinea, there are no intervals exceed-
g thirty miles in length. When we endeavour to account for
o such a structure upon the commonly received opinions alone, we
are met by the same difficulty as that, which opposes itself to
the supposition of a rocky base to all the coral islands, at a depth
of less than 120 feef. There is no mountain range, extending to
anything like the length of this reef, of which the summits are so
nearly equal in height ;*—sti]l less any one presenting 2 continu-
ous ridge, sucl?as would be.required for the base of the uninter-
. rupted portion of the reef., We have, theréfore, no right to
suppose” that such a ridge should afise from the depthsof the
ocean ; and yet without it, our knowledge of the ‘habits of the
Coral Polypes does not enable us to account for the remarkable
structure under considération. o
1079. This difficulty, lowever, -appears to be satisfactorily
solved by Mr, Darwin's hypothcsia:;'ﬁe has adduced several
reasons for the belief, thatthe bottom of the-whole Pacific Ocean is
changing its level, in some parts slowly'subsid'ing, w.hilst.in
others it is undergoing gradual elevation. Now if we imagine
the whole of New Holland to have been at a former time con-
giderably more clevated than at present, its area would,-of course
_have been greater, and it might have extendgd to the line of the.
present reef. This reef ihiglit have then been formed as a
« skirting regf in the usual manner ; stretghir.xg at the distance of .
" a few hundred yards along the whible coast in shallow water. If
a slow subsidence then took place; the coral would be kept up to
the surface of the water, by the labours of the Polypes, in an
almost unbroken ri(]gc - whilst the water would gmdnnuy gamn

. E o’
or 500 yards off-shore, with a deep channel, into which ships can ent:rﬁl’a?::;:t

rous pastages.—These passages are generally opposite the mouths of {
rivulets S
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upon the land, and increase the distdnce of its shore from the x

regf. In this manner the skirting recf, upraised from a depth of : 1
ten or fifteen fathoms, and at a distance of fire hundred yards from
the shore, may be gradually converted into a barrier recf, with

_wetar one hundred and fifty feet deep on each side ofit, and the '1
shore one hundred miles off. Let us imagine the gradual sub-
sidence to continue, until the whole of New Holland should
submerged, with the exception of its loftiest hills. These woul
then remain as rocky islands rising out of the ocean; but thc\
barrier reef would continue in its present aspect, since it would
be still maintained on a level with the surface, by the labours of
its innumerable builders, although the depth of its base Svould be
constantly increasing. If a rapid subsidence were to take place,
however, the summit would be submergéd to a depth inconsistent
with the vitality of the Polypes; and all incrense must then
cease. 5 s s |

1080. Tt is evident that this hypothesis will be equally appli-
cable to the tase of the ]agu%n-islnn'ds. If the area over which
they occur were formerly more elevated, some of its Volcanic )
peaks and circular. ridges might hawe difted themselves high
above the ocean; cthers weuld hove been nearer its level ; and
others might have beer just submergea. Upon the latter,
the formaiion of coral would hdve begun ; and circular reefs
would have been built up to the surface. If a slow subsidence
then took place, these reefs would still retain their surface-level
by additior,. wkilst a new set of hills would be submerged, and
would serve as bases for mew coral isletss In this manner
all the summits, however different their original elevation,
would be renderea of an uniform height ; each, as it was sub-
merged, becoming the basis of a coral growth, which keeps pace
with the progressive fowerig b the whole mass ;—and so on
until all are thus submerged, aud no land but coral islets remaing
above the surface. :

1081, This very ingenions hypothesis corresponds well with
the f:‘xct that, over certain large areas of the Pacific, we find
lagoon islands and barrier reefs abundant, whilst skirting reefs
are scarcely ever met with. Moreover, actual vroof of a slow
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subsidence is not wanting., Thus in the Keeling or Cocos Islands,
situated in Lat. 11° 50" S, aml Long. 96° 51’ E., tife old cocoa-
nut trees surrounding the lagoon, 4n which the water«is as
tranquil* as in the most sheltered lake, are undermined and
falling. The foundation posts of a store-ouse, which, according '
to the inhabitants, had stood seven years before just abdve iy
water mark, were, at the time of Mr. Darwin’s visit, washed by
ithe tide. The islan e ocecasionally shaken by earthquakes.

/ Such changes are l)ymeans unfrequent in many parts of the
Pacific; and, if the accounts of the natives are to be relied on.
many instances of the submergence of whole islands have occurred,
within the period of recent tradition.

1082, The evidence in regard to the areas of elevation is still
more satisfactory. It is by no mewns uncommon to find beds of
recent Coral, at a considerable height above the sealevel. Some-
times whole coral islets are thus upraised: Among these,
Elizabeth or Henderson's Island, exgmined by Captain Beechey,
is one of the most remarkable. This is about five miles in length
and one in breadth. It has a nearly fiat surface; and on all
sides, except the north, is bounded by perpendicular eliffs about
fifty feet higb, composed entirely of dead coral. In some parts,
the height of the surface was nearly #ighty feet above the water
level. The face of the cliffs presented a smooth surface, and was
destitute of any ridges or other indication of tha action of the
sea at different levels ; so that it-may be reasonably inferred, that
it was upraised by one convulsion. At a distance, of a few
hundred yards of this island, no bottom could be gained with
900 fathoms of line.—The most remarkable instance of this kind

" on record is the one observed by Mr. S. Stutghbury in the island
of Tahiti, This island is composed of volcanic rocksy and there i8
in it o lofty mountain ridgo with twa summits, of which the
lower one is evidently the crater. of a volcano, perhaps not very
long extinct. The pripcipal peak rises to the height of about
10,000 feet ; and near its summit is a distinct and regular
stratum of coral-limestone, which cannot be distinguished from
that, which is being at present formed in enormous qmn'ut);
around the shores of the jsland. As there is no other deposit 0
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coral, either on the sides of this mourtain, or on the summit of
the volcanic crater, it is a reasonable inference that the island
must have been upraised, to the whole amount of the elevation
of the ancient ridge of coral above the reefs at present ia course
of formation, at one movement.—In the bands of the Pacific
~ Jvean, regarded by Mr. Darwin as areas of elevation, no lagoon
islands or barrier reefs are met with ; but the shores are fringed
by skirting reefs; and active voleanic cl‘ges are not of unfre
quent occurrence. \

1083, The following remarks by Mr. Darwin form a very

appropriate conclusion to this part of our subject :—* It is not
that the ocean spares the rock of coral ; the great fragments
scattered over the reef, and accumulated on the beach, whence
the tall cocoa-nut springs, plzinly bespeak the unrelenting power
of its waves. Nor are there any periods of repose granted. The
long swell, caused by the gentle but steady action of the trade-

wind always blowing in one direction over a wide areay causes

breakers, which even exceed in violence those of our temperate
regions, and which neéver cease to rage. It is impossible to
behold thece waves, without feeling” a conyiction that an island,
though built of the hardest rock, let jt be porphyry, granite, or
_ quartz, would ultimately yield and be demolished by such irre-
sistible forces. Yet these :lo;w insignificant coral islets stand and
are victorious ; for here another power, as antagonist to the
former, takes pﬁrt in' the contest. The organic forces scpnrflw
the atoms. of carbonate of lime one by one from the foaming
breakers, and’ rear them up into a symmetrigal structure. Let
the hurricane tear up its thousand huge fragments; yet what

will thus tell against the accumulated labour of myriads of archi- *

tects at work.day and night, month after month. Thus do we
see the soft and gelatinors body of a polypus, through the agency
of the vital laws, conquering g'li.;grmt mechanical power of the
waves of an ocean, which neither the arfy of man nor the inani-
‘mate works of nature could successfully resist.”*

1084, Much discussion has taken place in regard to the
sources, from which the Coral-polypes obtain the enormous quan-

* Darwin's Journal, p. 548.

. W)
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tity of lime deposited by, them ; and this question affects not
only those of the present epock, but those of former ages, to whose
labours, in conjunction with those of the testaceous Mollusks, the
greater part of the Calcareous atrata of the secondary and sub-
sequent peqods are immediately or remotely due. Some have gone
so far as to imagine, that the lime is produced by some Orgams g-o-

\‘cees in the animals themselves. No positive evidence of such a

;production can, however, be obtained from any source ; and the
hypothesns is quite unnecessary in the present instance. We
" have reason to believe that lime existed in large quantities on
the surface of the earth, before any organised beings were placed
upon it 3 and there is also ground for supposing, that a larger
quantity of carbonic acid existed in a free state at that epoch,
than at the present time. It is not improbable, therefore, that
the waters of the ocean conftained a much larger quantity of lime
than they now do—this mvrcdxent being held: in solution by the
~{ree carbonic acid; and the enormous beds of calcareous rock,
separated by the action of Coml-Polypes, are therefore easily
accounted for. Moreover, in volcanic countries at the present
time, springs charged with carbonate of lime fhus held.in solution
are very abyndant ; and lt i not unfair to suppose that,—as the
part of the globe in which " the corzl-formations increase most
rapidly (the Pacific Ocean), js alsq one of the chicf areas of*
submarine volcanic nctlon,—-such spnngs may occur with similar
frequency, and may greatly assist in the growth of these masses.
In illustration of this doctrine, it-is remarked by Mr. Lyell that,
in lakes which hgye no unusual supply of carboriate’of lime,
there is no accumulation of shell-marl—the thin shells of one
* generation of Mollusks decomposing, so that their elements supply
the requisite materials to succeeding rades. But, if springs or
streams charged with carbonate of lime enter. such a lake, t-ho
ghells accnmulate and form muy:l There, are many plants alld
animals, in whose economy lime appears to be an important agent;
and the quantity introduced bears a strict relation (within &
certain limit) to that with which they are supplied.

-
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1085. Having thus Zonsidgred the two Orders in which
the structure of the single and associated Polypes is most cha-
racteristically presented, we may pass on to the two uthers.'(
which exhibit such modifications of this structure, as connect the
Polypifera with the classes below and above thém. i

1086. 'We shall first consider (as being most nearly allied to
the preceding) the Order, which, from one of its principal gencg,
we may term that of Alcyonian Polypes. In many eof these,
the polypidom, or solid framewgprk, so closely resembles Sponge,
that, in the dry state, the fo®*mer can only be distinguished by
the reguldr disposition of cells updn its surface; and, in the
immeture conditién, the rosembl}mc'e is still more close,—the
Young branches of the polgpidom, on which the polypés have

- hot yet appeared, presenting all the characters of sponge, as will

be preséntly shown {§ 1088). There is a greater apparent
dlvcrsnt).' it the character of the members of this Order.  Whilst
one family approaches the Sponges 50, closely, that it may be al-

o 08t regarded as formed of Bponges provided with polype-mouths,

nnq.thu.: has a dense horny, er even-calcarcous, arborescent stem ;
i bilst in another, the soft parts of the body are entirely inclosed
ina firm tubular sheath. But, however different in the cha-
ragter. of ‘tl,wi' aggregated mfasses, they all bear a gt‘llcml
re”‘mblm"“a as to the structure of the individ#fal polypes ; and to
tliese we shall first, therofore, direct our attention.

None of the Alcyonian Po'ybes live so entirely isolated
as the Hydra or Actinia. The closeness of the conmection
Degtvea th? indi“id“&h”ﬂiﬁ'ersextmmely in the various groups ;
for whilst, in the lowar forms which assimilate with the Sponges,
the Polypes seem quite subordinate to the general mass, from
w!nf:l\ th?y are developed, and to the support of which they
minister In common,—there is another group, in which each
seems 1o live for itself alone, although united externally with its
fellows. In all, however, the essential characters of the Polypes
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remain the same.  On confparing the external appearance of one
of them with that of a Hydra or Sea- Anemone, we perceive that,
whilst the mouth is strrounded by tentacula as in them, there is
a marked difference in the form and number of these prolonga-
tions. Instéad of long delicate filaments like thase of the 11.3{‘_1!:“'
Jorm Polypes, or short cylindrical tubes like those of most of
the Actinio, we find six or eight
oroad leaf-like expansions, dif & 7
/Posed  with great regularity @ £
around the mouth, so as very SAE
much to resemble a Star-fish
(Asteria&). Hence the term
Asteroida was been proposed as a.
designation for the group ; and
it represents sufficiently well its

tentacufa are unprovided with e
cilia ; but a number of little pro-  #io. 620.—Atcvosiay Poryre.
Jection$ may be seen along their . v
margins, which -probably increase their *prehensile power.
The mouth deads into a stomach, which resembles that of the
Actinia, in being suspended in the miflet of the general cavity of .
the body, by partitions radidting ffom jts walls. Instead: of
being closed at its lower extremity, however, it opens like that of
the Sertularians, into the canals which ramify through the fleshy
mass, and which thus connect all the Polypes into orie system.
This opening is surfunded by a cirenlar muscle, or sphincter, by
.the action of which it may be expanded or entirely closed. The
chambers which surround %he stomach correspond in number
With the tentacula ; and these are hollow, opening bélow into the
Chambcr; (as in the Actinia}, whilst tiicy have a small orifice
at their extremity, The chambers are continuous at their lower
part with the ramifying canals just mentioned; and the mem-
branous folds which support the stomach do mnot cease 2t ite
lower extremity, but, aro prolonged downwards as plaits of the
lining of theso-camls’ until they gradually disappear.

»



518 CENERAL STRUCTURE OF ALCYONTAN POLYPES.

1088, ‘The ova or germs are developed in the substance of
the membranous folds, or from the lining of the canal. They
grow like seeds in a seed-vessel ; at first appearing as little pro-
tuberances from the plane surface; then acquiring @ distinct
globular form, apd remaining attached by a littlesstalk ; and
finally, being liberated by the separation of this pedicle. They

then make their way outwards, by passing into the stomn«;k"

through its lower aperture; and finally escape by the mout

Like the gemmules of other Polypes, they consist in this state,
of a membranous bag including fluid; and they are covered with

cilia, by the action of which they move freely through the water
for some time before fixing themselves, though not withethe same
rapidity as the ova of some other Polypes. They are usually
coloured with great vividness ; and, during their motions, they
often contract themselves and alter fheir form,

1989, “Very little is known, of the general habits of these

Polypes ; but they probably differ but little from those of the

groups already described. We may pass on, therefore, to con-
sider thé chief subdivisions of this Order, which includes many
VY interesting and well-known forms. . These subdivisions are
principally founded upon the nature of the polypidem ; and it is
desirable, before proceedjkg to describe fhem, that the relation
of the parts of whicl the arimals are composed should be clearly
underst?od. Drelicate as is the membrane of the Polypes them-
selves, it may be distinguished, like that of the Sertularians
(§. 1052) into two layers.—Of these, the outer one is continuous
with the general envelopo of. the whole mass; whilst the inner
one lines “the canals which ramify through it. But instead of
these two membrapes being in contadt, as are the horny sheath
and the l‘ining of the tubes in the Sertularians, a thick masg
of flesh is interposed butween thom ; *and it is usually in this
flesh, and not in either of the membranes, that the hard deposit
takes place, which gives firmness and support to the general
structure.

1090. The family we shall first consider, includes those

species which have a spongy polypidom,—of which the Aleyo-

e
g
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nium is a characteristic example. Here the general form and
‘ aspect ‘closely re-
somble those of~ the
Sponges; but, in the
diving state, it will
be evident that™ tie
projecting orifices are
tenanted by Polypes;
and, even in the dry
skeleton, it may ge-
nerally be observed
that the openings of
the large canals are
not simple, like those
ofthe vents of Sponges,
but oresentsome.in-

P <
Fio. 62L.—Arcvoxtom : A, portior enlarged,
showing the Polypes.

A s . - - ('. 0(. -
dications®of the radiating partitions alyeady mentioned. Between

the large canals, into which the Polype-stomachs open, there is
a netwerk of minute tghular ramifications, which connett them
very intimately. In tBE interstices of these ramifications, which
are occupied by the gelatinops flesh of the, animal, spicula, or
long needle-shaped crystals, of earthy matter are deposited ;
which, as in Sponges, give a general support to the whole mass,
though not consolidated in any one point. The general vitality
of the polypidom, however, would scem to be greater than that
of Sponge. If a’single Polype® be irritated, it withdraws
itself within its tuhe; and the edggs of the cell, which were at
first prominent, become nearly flat. If the irritation be more
Severe, several of the neighbpuripg Polypes aleo withdraw them-

. Selves; and if it be sufficiently prolonged, a collapse and con-

fraction of the whole polypidom jis evilent. ® The analogy is
very striking between this phenomenon, and that exhibited by
the Sensitive Plant, in which the effects of the irritation are
manifested at a greater or less distance, according to its intepsity
(VEGEr. Prvsior, § 499). 1f, instead of the Polypes being
writated, a portion of the general surface be touched, a curious
series of changes will take place. After some little time. the

part fouched becomes opaque, more dense, and depressod; and, | ‘
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if the stroke be severe, this contraction will extend through the
whole mass, and the Polypes also will shrink. This is pecu-
liarly evident if the vessel confaining qw animal be smartly
siruck ; since the shock will then be simultaneously fel through
the whole structure. -Even the complete division «f the poly-
piaom with a sharp knife, does not produce so evident an effect

as a slight shock, of which the effect is thus diffased. On t!;{‘

other hand, when at rest and undisturbed, the Polypes protrudy
their bodies, and unfold their beautifully-formed tentacula, and

take in a large amount of water. This is transmitted through

the whole interior of the polypidom by its anastomosing canals,
‘and the mass becomes distended to twice or thrice its original
size ; and from being firm apd opaque, it becomes soft and
pellucid. - ¢

1091.  The general integument’ of this spongy mass has a
firm leathery texyure, and somefimes contains a distinct calcare-
ous deposit ; as does also that continuation of it, which forms the
external coatjing of the Polypes themselves. From the integu-
ment the duds are produced, which gaeinate in the spongy
structure itself, and are, in fact, prolqngigons of it. These are
traversed by canals, that branch ,off from those of the parent
mass ; and resemble pieges of Sponge in every important par-
ticular. Tt is not until tha Polypes are developed at the ter-
minations of tlrse canals, that the real character of the mass can
be positively stated. This is unother example, in addition to
the number we have already seen, of the progressive development
of the higher forms of organjsed beings ; and of the correspon-
dence between its several phases, and the forms which remain
permanent in the lower parts of the geale.

1092. The form and dimensions of the various species of
Aleyonia differ us®much,ras do ghose of the Sponges, to which they
bear so great an external resemblance. The Aleyonium digitg.
tum creeps along the surface of loose stones and shells, forming 4
thin fleshy crust, which rises up in irregular lobes or Projections.
This small species is s0 abundant on some parts of gur own
coasts, that scarcely a stone or shell can be dredged up from deep
water, which does not serve as a support to one or more specimens
of it. The particular form it presents, varies according to the

g
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natfire of the surface on which it grows. Sometimes it spreads
out into finger-like pro:iections; and hence has received from the
fisherthen the name of Dead-man's-hénd. »Other species aitach
themselvés to rocks, and grow, like sponges, hanging down from
the upper sueface of submarine hollows in the face of overhanging
cliffs, Others of still firmer texture stand erect beneath tie
wallow waters of the shore, Of this kind one of the most
markable species, probably the largest Aleyonium at present
existing, is the A. poculum, or Neptune's cup, which was disco-
vered by Sir Stamford Raffles upon the Coral reefs that sur-
round the Tsland of Sumatra. Many specimens, brought from
the neighbourhood of Singapore, now exist in the Museums of
this country ; and among these, some have attained the dimen-
sions of nearly three feet in heigit, and eighteen inches in
diameter. Thesr affinity with the Sponges is drawn yet closer,
by the siliceous character of the crystalline deposits; to which
; they ow®é their firmness; and, by some Naturalists, this species
has actnally been referred to the clags Porifera. s
1093. In the onggfamily of this Order, the polypidom is
unattached ; and the animeals are carried abeut by the action of
the waves, having but little power even of directing their move-
ments.  Of this group, the Pennatuia, or Sea-pen, is a charac-

. U -

Fio. (2-PrixaTuLa.

“

teristic example. It consists of an axis which is stony for &
considerable part of its length, but is floxible at its two extre-
mities. This is clothed with a flesh, which extends along the
cides into pem-like prolongations, arranged like the barbs of a
feather ; and ome edge of each of these is fringed by.Poln‘w?-
The skin contains a large amourt of calcareous spicula, anv 12

-
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dften deeply coloured ; being, in the Byitish species Penndtula
phosphorea, purplish-red along ‘the stalk, and orange at its
extrémities. It is mot Often that the Pennatule riseto the
ghrface. They are qsuaily brodght up from consideralfle depths
by fishing-lines ; andsthe fishermen believe that they are gene-
xily. fixed in the bottom, with their ends immersed in the mud.
Some of the Pennatule are very brilliantly phosphorescent ;

the appearance of the larger species, when displaying the
luminosity in the dark ocean, is very striking. The di.scngage.‘
ment of light is, however, by no means constant ; but, as in all
other instances of phosphorescence, depends upon the condition
of the animal. When it is irritated or alarmed, a vivi® emission
takes place ; but this soon dieg away. When frequantly struck
by the waves, it is possible® that they may continue the display
with little interruption; but observation prowes that, when
preterved®in caln water, they dq ngt voluntarily disengage light,

although fhey rendily show it 3f disturbed. The accompafiying
figure represents & genus of Alcyonian Polyyes, nearly allied to
the Pennatula. ¥ L
1094. The next group of Asterdid Polypes includes many

. well-known .qucies,—spch as the Red Coral, the Gorgonia or )
Sea-fan, the Antipathes or Black®Coral. In all of them the
structure of the Polypes is neafly the same ; and the differences
eof the polypidom chiefly relate to the portion, in which the
solidffication of the structure has taken place to the greatest
extent, It will be recollected that, in the true Alsyonia, the
® calcarcous o siliceous spicula are deposited, as in the Sponges,
oh *the whole mass; and that, with the exception of the

throug pie ) i
’ﬁ.bfons bar.lds whicly interlfce Retween tb.e :an:z!s, 1o one .port\?n
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\ is harder than another. Now in the group at present under

of the 'polypidom, andjoften in the intégument also. Almost all
the speciés included in it have an’ arborescent form ; and so much
does the flextible axis of many kinds resemble the stem of a plant,
that, even so late as the year 1825, the celebrated Blumenbach
rites—*¢ The stems appear to be really vegetables (the woody
ature of which in the larger ones cannot be mistaken) incrusted
 with corals.”

1095. Among the Gorgoniw, or Sea-Fans, there are some
species which very closely resemble the Alcyonia, in the uniform
distributibn of the firm texture through their whole substance.
In others, however, a firm horny skeleton is found, which is
commonly known as theé Sea-fan ; and, in the living state, the
flesh which clothes this is covered by a dense integument, con-
taining an abundant depositior of calcareous particles. If the
flesh be allowed to dry upon the stem, the integument remains
as a friable crust, which may easily be pecled er rubbed off,
disclosing the horny stem within. (No mark of the habitation
of the Polypes is ever found upon the internal axis; but the
remains of the cells may oft:n be ohgerved” in the integument,
when dried over it. The dry form it which the skeleton of the
Gorgonie is commonly knewn, doés nof. give a correct ilea
of its real character; since, in, the living.state, there is by no
meang a complete isolation between the hard axis and the soft
living flesh, but the one passes gradually int?, t!.le other. On
cutting across the »stem, it is observed that it is formed by
concentric layers, like those of a dicotyledonous tree ; and it is
probable that these are formed by the sucgessive consolidation of
the flesh in contact with its surface. Beyond this general
analogy, however, no resemblance tan be made out ; since nothing
like the intricate arrangement of dissimilar parts in a woody
stem, can be found in these simply-organised but beautifully-
formed structures, Whilst the axis of the Gorgonia is usaally
brown or black, its crust often exhibits colours of great Drilliancy,
especially in the living state ; in some species it isof a deep red,
in others of a bright yellow, and in others of a crimson hue.

)considemtion, a solidification takes place in the centre or axis
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1096. The structure of the Antipaties is by no means unlike o

that of the Gorgonia. The axis is still* more firm, presenting /
when dry a smooth polisi.ed surface, which, joined to ita dar
eolour, has caused it to receive the desighation of Black Coral.\
The calcarcous depositidn in the integument, also, is still more |
adundant ; so that the crust, when dry, is sometimes even thicker v
than the stem. The solidifying matter having thus entirely lefl
the flesh, we find it extremely soft ;—so soft, indeed, that whe
brought up from the depths of the sea, this substance runs o
almost entirely, leaving the integument adhering to the axis.—
In the Corallium rubrum, or Red Coral, the solidification of the|
axis has proceeded still further ; for it contains not only horny '
animal matter, but a large quantity of calcareous particles, so .
closely deposited in every part, as to give great solidity to the :
stem, and to enable it to receive™a fine polish when cut into
fragments:  This is a '
valuable article of com-
mercé3and is principally
obtained from the Medi-
terraneang where dt is
brought up from cgnsi-
derable depths. Noves- @ 3
tige of polype-cells can ,
be detected uvpon the
surface of the axis.
These are confined to
the flesh and it.sn‘m'g;egu-
ment, wkich are both
very soft; the latter
does not contain enough
calcareous  mattor tos
make it perceptibla, as ..
a crust when dried upon v
the axis. The density
of the Red Coral renders
it very brittle ; and, did A
it not grow in a somewhat stunted form, it wa;m be liable to  */ ‘

{

)
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Fro. (23.—Rer. Copay.
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N injury from the violent motion of the water in which it grows.
| —There is a very interesting’ species of this group, which con-
| mects in a remarkable manner the stony Corallium with the
/ horny Antipathes. This is the 7sis Hippuris, in which the stem
| is composed: of both these substances alternately, so as to give it

' \ a jointed appearance. It is formed by the deposition of calca-

~ ‘veous matter at intervals along the horny stem ; and in this man-

er it is endowed with a considerable degree of flexibility. IS

‘the axis be submitted to the action of an acid, the calcareous

| deposit is removed ; and its structure appears uniform throughout.

' Although its aspect is jointed, therefore, no real articulations exist ;

“ the flexible substance, of which the intervals are alone composed,
being real'y continued through the whole. We may perhaps
regard this as a kind ofesketch of the Vertebrated structure.

1097. The last group of the Asteroid Polypes differs from
those we have hitherto considered, in several importaut respects,
In the Tubiporidm, each polype is inclosed in a distinct eylin-
drical tube, which is formed by a.continuation of its external
membzane ; and there is no communication among the individual
members, nor anything like the gelatinous flesh or central axis of
other Alcyonians. In soms genera the tube is membranous, or
somewhat horny ; but in the ZTubirora, the genus from which
the order takes its name, it isrof firsa <alcareous strveture. , Of
this genus only one species, the T'ubipora musice, inhabiting the
Indian Ocean, is known. It tikes its name from the regular
arrangement of its cyljndrical tubies by each others' side ; whence
it is commonly termed  Organ-pipe Coral” These tubes are
of a dark and rich crimson ; whilst the Polypes themselyes have

" a bright green colour wherf aliye; so that ¢he contrast is very
striking. The Polypes resemble those already described, in all
the leading particulars ; except that the living tnembrane, which
lines their interior, does not scem to extend far down the caica-
reous tube ; and the ova are developed, not from its folds, bu,
from filaments prolonged from the base of the stomach, which
hang down into the cavity. The calcareous tube is forme(! by
the solidificatipn of the membrane, which envelopes the Folype;s

and this is reflected in a funnel-shape, 5o as to close the mouth of
YOL. 111, NN,

S v s .
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the tube, within which the Polype can be entirely withdrawn. i
The tube is gradually prolonged by the ddposition of stony mat-

ter in this membrane,-whicii is continnous Qvith its upper edge; /

and the Polype always maintains its position at its extremity. -".

At ‘intervals, however; 2’ sort of collar is formed around each
tube ;"and as a number of Polypes usually grow in close proxi-
mity with each other, and form this collar at about the same,
time, an almost continuous horizontal partition or floor is thu
constructed, which gives great additional strength to these
delicate polypidoms. This collar is produced in the following }
manner. The membranous continuation of the tube, instead of |
growing straight upwards, makes a turn outwards, as if it were .
flattened-down all round. A double fold is thus occasioned, in >
which calcareons matter is déposited, and the collar is thus com-
pleted. From this point the membrine is prolonged in a straight
direetion &3 befor®, until the new impulse arises, which causes /
anot}xer floor to be construcied ; {md thus a succession of storieg™" |
i builf up.—The ova, when they issue, from the parent, have

Tittle or hothing of théir perfect form. They seem to fall upon

a neighbouring portion of the floor, and there to begin the deve-
lopment of a tube, which grows up ggong the oldergnes. Thus

* it happens that, between ‘&ig'z'ry two floors there are more tubes

than in the division below: ; cand the ywhole mass assumes some-

what of the forri of an inverted Bytamia.

2

" Onroeet 1V.—CiLIOBRACHIATA.

1098,  The last order of Pouyrirzra differs so greatly from

all the rest ir its internal organisation, that it almost deserves to

rank as a separate class, » As the Asteroida connect the Polypes )
with the Sponges, 20 Aoes this group form the transition to classes

of much higher organisation. In general aspect and dolicacy of
structure, the Polypes of this order bear no inconsiderable re-
semblance to the compound Hydraform groups (§ 1052) ; and
-egpecislly to the Sertularide, under which family many of them

have until recently been classed. They are not known to occur d
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singly, but they sometinies present themselves in an almost
isolated form ; their cells avising separately from a creeping stalk,
In other instances thzy are closely aggregdted, as in the common
Flustra, where they are spread out into.an expanded surface ;

but they flever seem to exhibit the same degree of strpetural

connection, as that which exists in the inferior gronps, In a
Ylarge proportion of instances, the cells are of a delicate horny
‘structure ; and in those which are calcareous, the animal mem-
” brane remains as a much more definite tissue, when the stony
matter has been removed by an acid, than in lithophyte corals
- of the other groups, As in the Tubipora, the wall of the cell
is distirfetly continuous with the membrane which closes the
mouth of it ; as thisis with the extimal infegument of the Polype
itself.  Moreover, the mouth of the cell generally possesses some
flexibility, and is drawn inyards, so as to form a kil‘ld of oper-
culum or lid to the cavity, whez the Polype refracts itself within.
The cells undergo remarkable modifications in form at djfferent
periods of age, even in the calearesus polypidome. The poly-
pidonis of this group never attain any considerablo‘ size ; and
they are almost always purasitic upon other’ marine formations,
such as corailines, sea-weedsy shells, or evell different species of
their own tribe. - o
1100. The species, which fias betn mest carefully studied and
minutely described, belongs to %hat group in which the isolation
of the Polypes iz most complete ; and it will, tkerefore, be con-
venient to enter first upon the consideration of s structnre. The
Polypes of the Bowerbankia densts are, when fully “expanded,
about half of an inch in length ; when retracted, they are com-
pletely inclosed in delicate Lorny cells, so tran’sp'arcn‘t as to admit
of the whole structare being seen through their Walls. These
cells, which, when the edges aré’turned in by the retraction of
the animal, are not above half the length of the expanded body,
arise separately from creeping stems, which attach themselves
to the Flustra in aggregated masses, of from half an inch to one
inch in diameter. The animal possesses ten tentacula, nrtanged .
in the usual manner around the mouth; and each of these is
thickly set wik cilia on both sides. The mouth does not lead

NN D
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the tube, within which the Polype can be entirely withdrawn.
The tube is gradually prolonged by the ddposition of stony mat- |
ter in‘this membrane, which is continuous pvith its upper edge; ¥
and the Polype always maintaitis its position at its extremity. '
At intervals, however, o’ sort of collar is formed around each
tube ;“and as a number of Polypes usually grow in close proxi-
mity with each other, and form this collar at about the same
time, an almost continuous horizontal partition or floor is thu
constructed, which gives great additional strength to these
delicate polypidoms. This collar is produced in the following
manner. The membranous continuation of the tube, instead of
growing straight upwards, makes a turn outwards, as if it were \. 3
flattened-down all round. A double fold is thus occpsioned, in
which calcareons matter is deposited, and the collar is thus com-
pleted. From this point the membréne is prolonggd in a straight
direction &3 befor®, until the new impulse arises, which causes
another floor to be constructed ; and thus a succession of alorigr’y
i8 built up.—The ova, when they issue_from the parent, have
~ittle or fothing of théir perfect form. They seem to fali upon

2 neighboring portion of the floor, and there to begin the deve-
lopment of a tube, which grows up gyiong the oldergpnes. Thus
* it happens that, between ‘,&r‘éry two floors; there are more tubes

than in the division below: ; cand the whole mass assumes some-
what of the forri of an inverted Rymmia.

b e
o
o .

Onrvee IV.—CILIOBRACHIATA.

1098, The last order of PorLypirzra differs so greatly from °
all the rest i its internal organisation, that it almost deserves to
rank as a separaie class. - As the Astervida connect the Polypes >
with the Sponges, 5o Aoes this gronp form the transition to classes
of much higher organisation, In general aspect and delicacy of
structure, the Polypes of this order bear no inconsiderable ro-
semblance to the compound Hydraform groups (§ 1052) ; and
especially to the Sertularide, under which family many of them
have until recently been classed. They are not known to occur
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singly, but they sometirles present themselves in an almost
isolated form ; their cells arising separately from a creeping stalk.
In other instances thy are closely aggregdted, as in the common
Flustra; where they are spread out into. an expanded surface ;
but they flever scem to exhibit the same degree of strpctural
connection, as that which exists in the inferior groups, In a
b large proportion of instances, the cells are of a delicate horny
/“""Ct"m; and in those which are calcareous, the animal mem-
' brane remains as a much more definite tissue, when the stony
Matter has been removed by an acid, than in lithophyte corals
- of the other groups, As in the T'ubipora, the wall of the cell
18 distirfetly continuous with the membrane which closes the
mouth of it ; as this is with the external integument of the Polype
itself. Moreover, the mouth of the cell generally possesses some
ﬂexibility', and is drawn inywards, so as to form a kind of oper-
culum or 1id to the cavity, whez the Polype refracts itself within.
The cells undergo remarkable modifications in form at djfferent
periods of age, even i the calcaresus polypidome.  The poly-
pidonis of this group mever attain any considerable size ; and
they are almost always purasitic upon other’ marine formations,
such as corallines, sea-weedsyshells, or eveil different species of
their own tribe. . o5
1100.  The species, which fias betin mest carefully “tudied and
minutely deseribed, belongs to “*hat group in which the isolation
of the Polypes is most complete’; and it will, therefore, be con-
venient to enter first upon the consideration of its structure. The
Polypes of the Bowerbankia densts are, when fully _expnnded,
about half of an inch in length ; when retracted, they are com-
Pletely inclosed in delicate FKorny' cells, so trarsparent as to admit
of the whole structure being seen through their walls, These
cells, which, when the edged ar¢’turned in by ‘the retraction of
t © animal, are not above half the length of' the expanded body,
nse separately from creeping stems, which attach themselves
to the Flustrq in aggregated masses, of from half an inch to one
fnch_ in diameter, The animal possesses ten tentacula, m:anged .
m.the usual manner around the mouth ; and each of these is
thickly set witk cilia on both sides. The mouth does not lead

XK D
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at once, n! in the inferior Polypes, ‘mto_' the stomach ; but it
forms the entrance to a wide funnel-shaped tube, which may be
termed the pkarynz. This soon contracts =
into a narrower canal, the asophagus, which
terminates at its lower end in the digestive
cavities, The first of these is an organ
which seems closely to resemble a gizzard.
It is of a globular form, and has two datk
spots upon its sides, from which radiating
lines are seen. These are probably composed
of muscular fibres, the office of which is to
effect the trituration of the food, by means
of the teeth that project from the inner wall
of the covity. The gizzard opens at”its
lower end into a larger bag, which seems to
be the true digeStive stomach. ~ I‘s walls
are thickly studded with Spots of a rich
brown colour; these anpear to be caused by
minute follicles or sacs opening from its
cavity, in_ which ln&z is sccrc_te(.l for astisting ;‘x:‘_ S f’:“;‘l‘:“m‘!‘l’:
the digestive process. A fluid is poared out , orifice of intestine.
from them which tinges the whole stomach, as

wellasits céntents, with thé charactéristic hue of that secretion ; and
we may therefore regard these follicles as constituting the simplest
form of hepatic gland or liveryswhich we meet with in the animal
kingdom.. Tt is 2asy for the comparative anatomist to trace the
gradual concentration of these scattered elements, up to the con-

solidated form in which they present themselves in the highest .

grades of organisation (Anmy. ‘Puysion. § 356). From the
upper part of the stomach, and by the side of the entrance from
the gnzzax:d, arises the intestine ; the orifice of which is surrounded
by vibrating cilia. 'w'his passet up as a straight tube by the
side of the csophagus, and terminates by a distinct orifice outside
the circle of tentacula,

1100. The whole of this complex di
freely in the general cavity, forme
animal ; the space between being

gestive apparatus floats
d by the integament of the
occupied by g clear fluid, and

FTETNE 437 T e, sl o scimonartlie 10 QAL AL g | __—h
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by the muscles which change the place of the animgin its cell. " "

The cell is formed by‘the outside of this integument ; of which

| thelower part is so consolidated by librny matter, as to be aearly

unyieldimg ; whilst “the upper third remains flexible. This
flexible pert consists of two portiond ;-the lower half beifig a
simple continuation of the rest of the cell ; whilst the®upper

_consists of a row of delicate bristle-shaped processes, or scie,
# which are arranged parallel with each other round the walléof

the cell, and are prevented from separating beyond a certain
distance, by a membrane of excessive tenuity, which surrounds
and connects the whole. This mode of termination is very
common in the cells of the Ciliobrackiate Polypes; and it is
evidently a provision for allowing the freest possible motion of
the upper part of thes body in i3 expanded state, to which it
affords at the same time support and protection ; whilst it com-
pletely defends it when retracted or withdrawn intoethe cell, as
will presently appear. g .

1101. For the pyrpose of refraction, two distinet®sets of
muscles are provided ; one acting upon the animal,“ and the
other upon the cell. ,The first set arises frem the bottom of the
cell, and is attached to different parts of the digestive tube.

- The second set arises from the uppér part of the firm portion

of the cell, and is attached, to the flexible continyation of it.
When the animal wishés to withdraw i't.?ulf, #he tentacula are
first closed together into a strdight line ; and immediately the
whole digestive tube begins to déscend, its different .parts being
folded upon one apother, and drawyn back wi.th'm theinfegument,
which is inverted over them so as to form a close sheath around
the tentacula, When tle animal is completely retracted, the
asophagus is bent upon itself like the letter S ; and the tentacula
lie straight in its axis, inclosad in.the inwerted tube of integument,
Y.heir extremities being on a level with the top of the unyield-
Ing portion of the cell. By the time that the end of the arms
are on a level with the base of the sete, the retraction of the
latter commences, This is performed exactly in the same
manner as that of the tentacula ; and the flexible portion of the
cell is inverted over them, so as to form a complete envelope.—

Soa
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“The protrgion of the body takes place by a contrary series

of processes, The bundle of sef@ first nakes its appearance
out of the apex of the cell, wnd is followed by the flexible pertion
on whichitis set. The tentaculz next pass up between the sete |
and'thrust them asunder ; while the integument is seen gradually
rolling onwards from around the tentacula. These latter con-
tinue to emerge, and the integument to be inverted from around
tlrem, until the base of the tentacula has risen above the top ofkl
the expanded sete ; when the act of protrusion is completed, the |
tentacula separate and expand, and the cilia commence vibrating,
These actions are generally performed with an extraordinary |
rapidity ; and it is only when they are executed with unusual \
slowness, that the several movements comerned in them can be
distinguished. ' -

1102. “Upon reviewing the complex organisation of this
minute Polype, it wust be admitted that its mechanical functions
are exccuted with a degree of perféction, which cannot bué excito
our surprise and admiration ; and not less interesting is it to
observe the other vital operations exhibited by it, which the
transparency of the avhole structure enables us to watch with no
xnte.mlg)tion. The little animal, when in full vigour, is seen
projecting from its cell with the arms extended and the cilia in
active operation ; the upperpart of the body being frequently
turncd. Trom sidecto sidé over the edge of the cell, the extremity
of which, from its peculiar fledibility, moves along with it.
The action of the cilia forms # hind of whirlpool, by which the
pattwleal contained in the surrounding water are carried into the
funn.el-lnko.},],n),nx. By the contraction of its walls, they are
carried rapidly down the cesophagus into the gizzard, which
cxpan.ds to receive them. Here they are submitted to & sort of
'“P"’hmg Operation ; the movement of itz walls very much resem.
bling that, which is seen in the dental apparatus of the Wheel.
Avimalcules (§ 857). Their residence in this cavity, however,
is only momentary ; and they are immediately propelled int,
the true stomach below, where they become mixed ny witl .to
_contents, W!lich, during digestion, are alwayg of 4 l:lark 'r'l-li
brown colour, being tinged by the secretion of the biliary (‘omcll‘o,,

o




<

CILIOBRACHIATE POLYPES ;—BOWEKBANKIA 581

surrounding it. The food appears to be retained fordin consides<=~
able time in the stomdch, and may frequently be seen to pass
back into the gizzard, for the purpose ®f being again submitted to
its operations. Aftel being subjected to the digestive process-in
the stomach, the particles which remaih sre transmitted into"the
intestine ; but previously to their entering it, they are sten to

.rotate for some time about its orifice, the movement being pro-

fuced by the action of the cilia that fringe it. The granufr

' matter acenmulates in little pellets in the intestine; and when

these pass out from its extremity, they are immediately whirled
off to a distance, by the same action of the cilia upon the arms,
as that which produces a current towards the mouth.

1103. Considerable power of selection appears to be enjoyed
by these Polypes in regard to thtir food. The movements of
the cilia whicly fringe the tehtacula, scem entirely undér the con-
trol of the individual ; and by their vibrationg curremts of water
are produced, which bring f)ax?ticlcs,_of various kinds of living
and dead matter to thy entrance ¢f the alimentary canii. It
has bien sometimes noticed that animaleules, which Ifave thus
been drawn into the pharynx, esc;x'pu duringsthe act 6f swallow-
ing ; but they are usually,pet by one of the tentacula, which
bends inwards, and By means of n.'gk‘grp blow drives them back
into the mouth. They do ngtémmediately perish in the stomach,
but may sometimes be seen to, continue theiremovements for a
considerable period within its ®avity, Of the vortex which is
drawn by the cilia towards the *mouth, a considerable amount
passes out betwegn the bases of, the arms; “and this usually
contains the finer particles, which thus escape. Of those which
remain within the cone, thise of fitting size are received into flie
Pharynx ; and, when they have passed downwards to its termi-
nation, a more perfect selection eppears to take place, by which
some are admitted into the stornach, whilst others are rejected.
Beeid.os this regular flow of water into the pharynx, the fluid is
occasionally introduced in larger quantity, by the sudden dilata-
tion of the tube, which quickly returns to its former diameter,
and expels a large part of what it had thus taken in: This.
movement is not improbably connected with the function of

.
~
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~~esqgpirations That a part of the alimentary canal should be
specially modifigd for this purpose, is by*no means surprising ;
« for such a modificatioy, in ® somewhat diffgrent form, is mot at
alk uncommon in various divisions of the animal leingdom.
~ Thss, in the lowest gtquft of Mollusca, to which thgse Polypes
= bear c8nsiderable affinity, we have scen that the entrance to the
stomach lies at the bottom of a large cavity lined by the respira-
° toPy membrane, over the walls of which currents of water
= constantly passing, which supply the digestive organs with
alimentary materials, besides effecting the aeration of the blood
(§ 974).
1104. As in the two preceding Orders, we meet with species
* among the Ciliobrachiate polypes, which have the,power of
forming stony cells, by a depesit of lime in their soft tissues.
The cells of-some of these polypef are covered;in, when the
animgl is withdragvn, by a sort of 1id or flap, which is provided
with muscles for drawing it‘down. upon the month of the cell.
In otlnrs of the compound polypidoms, however, the cells over-
lap one «another obliqfely ; and the orifice is not at their extre-
mity but rether oneone side,’so that the pperculum has only to
be slightly upraised, Jo allow of thg protrusion of $he animal.
This is the case in the com.mt.).n Flustra of dur own coasts, which
presents a _flat expanded, gurface, so thickly set with these
apertares, as to appear Tike a delicate nefwork. These Sea-mats,
as they have been fancifully mm'eq, £0 much resemble common
seawceds iy theit general aspect, that they are ‘often mistaken
for thenf by igndrant collectggs. They may readily be distin-
guished, hawever, by the erispness of their feel, when contrasted
witly the flabbiness of the Alge, as well as by the polype-cells so ®
beautifully arganged onf their surface. The extension of these
«componnd structures takes plgee by buds which are developed
from the outer surfacg of the ¢lls. From one original cell of
the Flustra, five such buds may be sent off, which develope
themselves into new cells around it; and these, in theip turn,
produce buds from their unattached margins, so as rapidly to
Jjnerdase the number of cells to a very large amount.  This
extension may go on almost without limit ; and it often happens




CILIOBRACHIATE POLYPES ;—FLUSTRA. 533

> that the cells in the centre of a leaf-like expansion of the Flustys..-=
are devoid of polypes; and kave lost: their vitality, whilst the
edges-are in a state of active growth. Although this mode of
multiplication appears to be the: one most characteristic of the
group, the, production of gemmules br.ova occasionally tekes
place, as in other Polypifera. These are developed from the
plining membrane of the cell, and gradually increase so as to fill
jup its cavity, and to cause the death of the contained polype.
 When mature, they escape from the cell, and swim about for
some time, after which they fix themselves, and lay the founda-
tion of new structures.
1105, The polypes forming these compound structures are
usnally packed closely together; and are of very minute siz8 3

] 3 7 ) < . @ RES
Fio. 625, —PLUNMATRLLA & @y natural &ize ; b, & grovp enlarged ; ¢, anal orifice.

! so that a single polypidom cof very moderate dimensions must
contain an enormous multitude.of individnals. Dr. Grant +has
reckoned that, on an ordinary specimen of Flustra carbasea, there

, are about ten square inches of surface ; in cach square inch there
I may be about 1800 polype-cells, thus making altogether 18,000
‘ within this small space. Each of these polypes has 22 tenta-,
l" cula ; so that there will he about 396,000 of these minute arms
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L]
~esggpirations That a part of the almentary canal should be
specially modifigd for this purpose, is by*no means surprising ;
o for such a modification, in ® somewhat different form, is mot at
all uncommon in various divisions of the animal leingdom.
Ths, in the lowest gtquff of Mollusca, to which thgse Polypes
= bear c8nsiderable affinity, we have seen that the entrance to the
stomach lies at the bottom of a large cavity lined by the respira-
° toPy membrane, over the walls of which currents of water are
= constantly passing, which supply the digestive organs with
alimentary materials, besides effecting the aeration of the blood
(§ 974).
1104, As in the two preceding Orders, we meet with species
* among the Ciliobrachiate polypes, which have the,power of
forming stony cells, by a depesit of lime in their soft tissdes.
The cells %of-some of these polype® are covered;in, when the
animgl is withdragn, by a sort of 1id or flap, which is provided
with muscles for drawing it..down.uf)on the mouth of the cell. *
In otlrés of the compound polypidoms, however, the cells over-
lap one wanother obliqiely ; and the orifice is not at their extre-
mity but rether oneone side,'so that the pperculum has only to
be slightly upraised, Jo allow of thg protrusion of ‘ghe animal.
This is the case in the com.mc;n Flustra of dur own coasts, which
presents a flat expanded, gurface, £0 thickly set with these
apertares, as to sppear fike a delicate nefwork. These Sea-mats,
as they have been fancifully terrﬂ.e(!, go much resemble common
seaweeds in theif general aspect, that they are ‘often mistaken
for thenf by ignc?m.nt collectops. They may Jeadily be distin-
uished, howvever, by the crispness of their feel, when contrasted !
witly the flabbiness of the Alge, aé well as by the polype-cells 20
beautifully arganged oif their surface. The extension of these
scompound structures tales plgee by buds which are developed )
from the outer surfacg of the gglls. From one original cell of
the Flustra, five such buds may be gent off, which develope
Themselves into new cells around it ; and these, in their turn,
produce buds from their unattached margins, 5o as rapidly to
Jnerdase the number of cells to a very large amount. This
extension may go on almost without limit ; and it. often happens
. .
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that the cells in the centre of a leaf-like expansion of the Flustra
beir vitality, whilst the
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up its cavity, and to cause the death of the contained polyge.
When mature, they escape from the cell, and swim about for
some time, after which they fix themselves, and lay the founda-
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~—gpon this little 'specimcn. If each of these tentacula has only

100 cilia upon jts edges (and there are *probably many more),

_ the whole polypidom,will dave 39,600,008 of these minute but

igportant: organs. Other species certainfy contain more than

ten- times these nuthbers. Dr. Grant has compnted about

~ 400,030,000 cilin to exist on a single Flustra foliacea. In the

Aleyonella, a fresh-water species composed of long membranous

cals arranged side by side so as to form a spongy mass, th

- number of fentacula on a moderate-sized specimen may be com-

puted at nearly five millions aud a half; and the cilia are cex-

tainly not less than a hundred times that number. The figure in

the preceding page represents another very beautiful fresh-water

. polype of this Order, which is by no means uncommon. It is
found upon the surface of leaves, &e., of.aquatic plants.

1106. -Fzom the very imperfect degree in whigh the greater
part of the polypys of this group hive been yet examined, the
subdivisions of it are at pr'esent'nécessarily founded orly upon
the arzangement of the cells in regard to one another. Such an
arrangement is liable to this great objection, that the mode in which
they are dieposed will vary extremely with the surface upon
which they graw. Fence it is not agyisable for us t» enter more
particularly into the classiAcation of this group ; but the study
of it may be especially recommended to those who have oppor-
tunifief at their sommand, as a most intéresting pursuit, which,
with but a moderate amoung of previous information, and of skill
in observatjon, is sure to be productive of much that will be
alike interessing, fovel, and important.

+1107. The most extended survey we can take of the opera-
tions of the Polypifera upon the surface of the globe at the
present time, will give ws but,a very inadequate idea of the
important part which they perfarmed, in the remoter epochs of
the history of the earth., Our wonder is excited when we hear
of a continuous reef of coral more than a thousand miles in
length ; yet what is this to the formation of limestone strata,
covering superficial areas, not only of thousands, but of tens of
thousands, of square miles, to a thickness, in many instances, of
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3000 feet 2 Yet the Geologist of the present dn}; has little hesige ==

tation in regarding these formations, as having talen their origin
feom the labours of these apparentlysinsigpificant and simply-
organisedsbeings. Asat the present time, the greater proportion
of these stryctures appears composed of the Lamelliform corals

~

(§ 1069) ; but the remains of Alcyonian polypes are By no :

means unfrequent in the limestone rocks, and are especially abun-
Yant in particular strata; and some of the harder forms of tie
Ciliobrackiate group are occasionally found. b
1108, There are many instances in which the Coral struc-
tures of comparatively recent origin have undergone a metamor-
phosis, which causes them to lose, in greater or less degree, their
original aspect. Large masses, when long exposed to the air,
become changed into a golid, often somewhat crystalline, rock;
in which the traces of organic structure are very indistinet, and
with which the Mountain br Secondary Limzstone closely cor-
* yespondss  This is observell fn the Bermudas,—a group of
islands, which seems to_have been for the most part fornzed by
Coral Polypes of the same species with those now existing in the
seas avound.—Moreover, thé Coral Sand, foymed bysthe action
of the waves upon the living structure, often becomes consoli-
dated into a hard stone by the filtering of water through it ;
o small quentity of the carbonate of lime being probably dissolved
at the surface (where {lie carbonic acid of the air inereales the
solvent power of the water), amd set free xigain })clow, 50 as to
glue together thé separate particles. Tt is in such a mass, that
the human skeleton is imbedded, which was foiind en toe shore
at Guadaloupe, and is mow placed in the British Museum.
“ This stone, when minutely: examined, is found to consist of 2
number of rounded grains, cemented, as it were, together ; and

it closely resembles the rock known to the Geolagist as Oolite.— -

Further, where shallow water exists aroupd Coral islands, ¢he
bottom is found to be covered with a layer of white mud, which
is formed by the decay of the animal matter that held together
the particles of carbonate of lime in the stony corals; and these,
being thus set free in a finely-divided state, fall to the bottora in |
a form which, if dry, would constitute Chalk. Thus we may

.
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afrace very distinetly the mode in which three principal kinds of
limestone rocks may have taken thdir origin from Coral
formations. ; " -
. 1109. * Now, the Mountaing or Carbohiferous Limsstone,—a
rock very abundarnt, it Britain, extending over. large arecas
beneszth the coal-fields, and sometimes exhibiting a thickness of
nearly 3000 feet,—though in some parts evidently compose
¢ accumulations of Shells, Encrinite stems, &c., exhibits the Co

structure very distinctly in many situations ; and these parts are
o blended with the neighbouring rock, as to make it appear
probable that the latter also was once in the state of coral, but
was gradually changed by the process just described. Further,
the collections of other animal remains are such, as we should
expeet to find on the margir of a coral veef or island existing at
that epoch ; and a similar process of fossilization is taking place
at this vexy time, n the shores of the‘islands now being built up,—
the species of animals imbedded b'éin'g, however, not the same. The
great hickness of the beds of this rock may be very well accounted
for, in the same manuer as the depth of the coralline mnsses of
recent formation (§ 1077). The Oolite had its origin in the
wearing-down. of the older limestone beds, with additional matter
derived from the skeletons of the races of animals, which existed
during the period of its formation. And there can be little doubt
that'thie Chalk-*ormation owes a considérable part of its substance
to the same sources H though pidit was doubtless derived from the
decomposition of shells, and a farge proportion in some situations
from tlie remains of animals of extreme minuteness, presently to
be descriled (§ 1107).—There are observed, in rocks of more
recent formation, appearances whick: still more clearly indicate,
that they ton were originally formed by Coral-polypes. These
are 'often found .within narrow limits, as if they had been reefs
ors '5!3“‘13 of small size. Thus we find a stone, called Copral
rag, in Oxfordshire ; and very distinct Coral-beds in {}e Crag
of the eastern coast of England. It is interesting to pe
that the remains of Coral, which are found in the ol
all correspond with those at present abounding
and exhibit the Lamelliform structure (§ 1069)

mark,
der limestones,
near the equator,
; whilst they are
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1\ gradually replaced in the newer strata, by species more allied te™" |
| those at present existing in tem]erate climates. Tlfis is one of the
many Tacts, which tend fo prove that this part of the earth had, -
at some former period, 2 much higher temperature than at prescnt.
1110, Useder the class Polypifera, wé ase probably to inchide
- a large and very important group of minute calcareous structures,
‘which, from their strong resemblance to the spiral-chambered
] Mells of some Cephalopoda (§ 894), have been supposed to i
Jformed by animals of that class, Many kinds of them exist on
almost every sandy shore; but their extreme minuteness causes
them to be usually overlooked, and is also an obstacle to the
satisfactory determination of the character of the animals which
construct them. By D’Orbigny., who first attracted the atten-
tion of Naturalists to the details %of this curious group, it was
regarded as an order of Ct‘;phalopoda; and he ga%e 'to it the '
j mame of Foraminifera, on pccount of th® comfunication
between' the chambers not ‘being established by one principal
tubular aperture, the, siphuncle, ,but by numgrous rinute
foramiha or porous orifices, The specieés which exist on the
shores of Northern Europe are so minute,»as not tb be easily
examined, even with the migsoscope; but those wiich are found
in the Adriatic Sea, are sufficiently layge to be recognised with the
naked eye. From an gxamimationeof recent specimens, it has
been ascertained that the animals by which, thest shells are con-
structed resembje polypes more than any other group, although
allied also to the Polygastric Animalcules; and that we are
thus to regard these little isolatedamasses as goralling structures,
_each being formed by the continual growth of one®individual.
The character of the anima® appears-very simple. No part of it
4 15 scen externally, except when it is preparing %o add a new
chamber to its shell. It sceihs t» condist of a* series of mem-’
branons bags, united together like a stringeof beads, in the outer
layer of which is deposited the calcareous matter that gives the,
she]l-li!m characte® If this latter be removed by a weakiacid, 1
the animal membeane will be left ; and the spiral may then be

untolled.  Whether any of the species possess a regular mouth.
and tentacula,, s yet uncertain. !

' . '
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s 1111 If we merely consider this group as it presents itself
to our notice ¥in the existing epbch, we'should have but a very
impérfect idea of its importance. The -forms under which it
once existed in much greater abundance, have been préserved to
us ; and recent inquiries have added to our knowlege of these
in a most astonishing degree. The fossils termed Nummaulites
have long been observed to bear a large share in the formatio
of extensive beds of limestone rock. They were remarked by
Strabo in the stones of the Pyramids; and he informs us that
they were commonly reputed to be the petrified impressions of
the lentils, which had been used as daily food by the workmen
engaged in building them, and takes some pains to rofute this
idea. By subsequent authors, these Nummulites shave been
supposed to be the opercula 1§ 902) of *the Ammonite (§ 897),
which, it was imagined, might probably form a new one, every
time that it added a chamber to its shell. The discovery, how-
ever, of minute shells of a similar character at present existing,
and évidently belonging to. distinet animals, established their
claim t0 a similar position Nummulites are probably the
largest forins of this group, of which-D'Orbigny has described
fifty-two genéha, and above 600 species ; some of them measure
about an inch and a half 14 diameter, whilst a great proportion
of the_rest are microsconic: Many iimestone strata of the tertiary
period, are almdSt entirely comprsed of the larger Nummulites ;
and these strata constitute the principal part of ssveral mountain
ranges in Southern Europe, such as the Alps, Carpathians, and
Pyrences. "The Sphinx, as well as the Pyranvids, are composed
of a limesténe londed with Nummulites.—A more minute shell,
the-Miliola, of the game description, Lut no larger than a millet-
seed, bears ar equal proportion in the mass of limestone strata
which are quarfied nea Pari. ©°f We scarcely condescend,”
observes Lamarck in seference ta this fact, ““to examine micro- |
scopic shells, from their insignificant size ; but we cease to think
them insignificant when we reflect, that it is by means of the
smallest objects that Nature everywhere produces her most
remarKable and astonishing phenomena. Whatever shis 0d
seem to lose in point of volume in the production ¢f living bodicsy:

A
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multiplies with admirable promptitude to infinityy The remains
of such minute animals have'added huch,more to the mass of .
materials which comp®se the exerior crust of the globe, than
the bones of, Elephants, Hippopotami, #nd Whales.” o
1112. But these facts sink into insignificance, when conffpared
with those lately revealed by the researches of Ehrenberg, in
gsgnrd to the existence of a race still more minute, and its mult™
‘i)lication to a still more inconceivable extent. In examining,
with a high magnifying power, Chalk or Whiting in a state of
extremely minute division, two sets of particles may be distinctly
scen; one set having a crystalline structure, and the other
presenting some indications of an organic aspect. If these be *
rendered more transpament by thes use of sClanada balsam, if is
seen that they are polythalamous (many-chambered) shells of
great minuteness ; some of ﬁlemsfn fragments,:md otkers ngarly
" or quite perfect. The size’ of thesg varies from i to o1y of
a line; and when, as jn the Chall of Southern Europé® they
constitute nearly the whole mass, there nfust usually be above a
million in every cubic jncl. * I the fourth part of ascubic line,
or 4% of agrain, from 15Q to 200 can be'ascerbeined to exist ;
and thus there would be from 1803).‘.;0 2400 in each grain, and
far above ten millions in every pound of chalk. In the chalk of
this country, and of other parts of the north of &urope, fhere is
a predominance of particles of a*somewhat crystalline character ;
but even these have in all prébability once been combined in
organic structures, In pursuing, his researches on this subject,
it occurred to Ehrenberg to examine the finer partickes of calea-
~ reous matter, which have been_artificially saparated from chally 4
and are employed for various purposes. Of such, the glazing of
the papers with which theswalls of spartments are somefimes®
covered, and that of visiting cards, are parfly composed ; and-on
seraping a little of this, and subjecting it to microscopic exami-_

nation, he was delighted to find the organié structure gmost <
everywhere apparen,

lt

h is amply made up by the namber of the individuals, which shes=="
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CHAPTER XXV, . /
OF THE CLASS OF POLYGASTRICA. N

1115. Tar next class we shall consider is that of Polygns-";
trica ; which includes the simpler kinds of Infusorial Animalcules.
Its true place in the Animal scale cannot be satisfactorily assigned,
until the internal organisation of the beings composing it has
been more thoroughly examined. At present, the general sim-
plicity of their character, anG the abserce of any other decided
type, leads as to rank them among the Radiata; although few
of them p.esent @ny distinet indications of the radiated confor-
mation. This class was formerly supposed to contain the sim-
plest members of the Animal Kingdom : many tribes belonging
to it having been imagined to obtain their nutriment, by-direct
absorption*from the: surrounding fluid. Tt is now known, how-
ever, througlthe researches of Ehrenberg and others, that most
of these possess an organization of much greater complexitys
having a distinct mouth (ustally surrounded by a fringe of cilia),
and internal cavities for the recention of food.

1114, Wherever any decaying organised matter exists in &
fluid states and is exposed to air and warmth, it will speedily be
found peopled with minute inhabitants, of the most varied forms
and diversified movements, possessed of considerable activitys
and evidently endowed with an. encrgetic system of nutrition.
They are, therefore, by no means so nearly allied to Vegetables,
as are those inactive andsimple creatures—the Sponges and their
allies. The cause of .the spontaneous appexu:ancc of these Ani-
malcult.:s, where no germs were previously suspected to exist, and
where 1t was not ®asy to suppose that they had been conveyed,
has been a matter of much speculation. Many bave had recourse
to the supposition that the germs formed part, in a latent state,
of the living tissues of the animal and vegetable structures, from



.
» *
POLYGASTRIC ANIMAROULES. . ° 541
3

the decomposition of which they were evolved ; and others lmﬂ'{_
even supposed them t4 have risen from accidendfll combinations

of inorganic elements?  As ye't, ‘Thowever, somewhat of thesame
obscurity hangs over® their oridin, as envglopes the propagatidn
of the Fung ; since there is some reason %o believe that amongst .

- the Polygastrica, also,-the same germ ‘may be developed into

different forms, according to the character of the infusion from -
t\'hich it derives its support. But these Animalcules are not

‘conﬁned to infusions of organised matter; they are found in the

stagnant waters around our cities ; in the waters of rivers, har-
bours, and lakes ; and even, it is believed, in every fluid drop of
the oceay. From their minate size and almost universal distri-
bution, therefore, we cannot douht that they are by far the most
numersus living beings, which egist on tlie face of the globe.
Indeed, from the calculations which will be hertafter given
(§ 1132), it would appear that @ single cup of*water Tnay chsily
hold a mumber of the smallest known species, far surpassing that
of the whole human population of.the earth. And the ideas
we form of their present amount geem mean and insignificant,
when we contrast ther with those, to whichk we areled by the
contemplation of the fossil ,wemaing of those of G8rmer epochs
(§ 1130). ’ -

1115. The forms presented byetbese Animalcules gro-ex-
tremely various. In some we &an scarcely defect any definite

¢
Pia, 626, Vagtovs Fomaes o7 ANDIALCULSS. -

shape ; their bodjes appear composed of a mass of gelatinous

matter without:iny sqliq support, which may project itself {nto,
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aimost any figure. In others there is still considerable variety
in the forms as.umed by the same individual under different cir-

cumstances (Fig. 626, ) ; but still a prévailing shape can be-

|
|

recognised. In others, again, the body, although still unprotected
by anv firm envelope, appears to undergo little changze in figure,
except when affected by some temporary pressure. But there are
many species which cannot be influenced even by this; their sof
bodies being enclosed in a delicate but firm integument, strength
ened by a deposit of siliceous matter. These are termed loricated
Infusoria ; and these envelopes, which are often preserved after
the death of the animals, are termed the shields or sheaths.
1116. Although most of the Polygastrica have the power
of freely moving through their native element, some eccasionally
attach themselves toa solid base, like Polypes ; but many, like
the Hydra and Sea-Anemone, have the power .of occasionally
detaching themsélves, and go fin sgarch of a mew field for the
supply of their voracious appetites. The analogy to the Poly-
pifera is very strongly marked in some species, however; in
which we not only observe, the Animalcules atfached “during
nearly the whole of life, but find a largenumber associated into
one plant-1ik% structure. In almast all the Polygastrica, we
find the body furnished mate or less abundantly with cilia, which
serva_yarious important: ptirposes.. Sometimes they are only
disposed around’ the mouth, towprds which they produce a vortex
of flnid, that brings a supply of alimentary particles. Where the
digestiye eavity has a separate termination, this also is usually
fringed with cilia, by the action of which the particles rejected
are throwii off to a distance. And, in many of the higher species
not enclosed in a siﬁce.oug eavelope, the whole body is beset with
rows of thess little filaments ; by the action of which every pos-

" sible variety of ‘moveméht seems to be produced.

“1117. The nama Polygasirica has been applied to these
Animalcules by Ehrenberg, in consequence of his belief that
they possess a large number of distinct stomachs, or cavities for
the reception and digestion of aliment. This belief is founded
on the appearance which many of them present, when they have
been allowed to remain for a short time in water, in which finely

|
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divided particles of colou'ring matter are suspenged. The p:r:
ticles are observéd to'be drawn towagds the mm?lix, by the action
of the cilia with which most of them are"provided ; sand before™
long, the whole of the transparent bgdy ds seen to be stugded
with colowed globules of an uniform, §ize, many times larger °
than the separate particles themselves. Sometimes these globules
rn'e very numerous, amounting to more than one hundred. . Jf -
/ .two kinds of colouring matter be put into the water, as for -
« Instance carmine and indigo, separate pink and blue globules will
be seen in the bodies of some of the Animalcules. In many
species, there is evidently a second orifice communicating with
the intedior of the body ; by which a part of the colouring matter,
and other substances taken im by the mouth, is afterwards
rejected. s L 4 2 e

1118. From these facts it has been inferged by_Ebrenberg,
that a large number of globxlar cavities exist in the substafice of
the body, into which the food is raceived. He considezs that
sometimes these comnmunicate only with, the moath, g4s in the
Monds ; but that in general,they are arranged along an intestinal
tube, into which they dpen by a short necks” The course of this
tube he inferl from the dispvfition ef ghe coldured globules, rather
than from any more distinct indication of its presence. Thus
in the Vorticella, he thinks tHat it rettirrs to the neiffhbeushood
of the mouth ; whilst in Euclsys and Leucophrys it terminates
at the opposite extremity of thq body,—running straight in the
first from one end to the other, and in the sesond making two
spiral turns in its passage. He ddes not affirm that he has ever
distinctly seen food passing along this narrow intestime ; or that
he has been able to trace the walls 3f the globular stomachs, any
more than of this alimentary tube, when they are not filled out .
with colouring particles. Ahd Bis account of them, therefore,
can scarcely be regarded as free from doub®.

1119, The views of Ehrenberg have not been by any means=®
universally recoived amongst Naturalists ; and many of those
who have paid most attention to the structure and habits of.
these Infusoria, are of opinion that they are very erroneous. A
kind of circulation has been seen to be performed by the globular

‘ o2 * Tl R et
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masses already mentioned, as if they floated loosely in the cavity
of the Animalcule, and did not form part ‘of the supposed
“alimentary.canal. And it has been found that, when a small
quantity of an alkaline solution is allowed to touch their bodies,
they burst, and discharge these globules, which seem to have
been imbedded in a soft gelatinous substance. Some of the
glohules appear as if entirely composed of the particles on which ¢
the animal has been feeding ; and they have probably derived
their globular form, from being moulded (as it were) in a little |
cavity behind the mouth. They are, for the most part, of very
uniform size in the same species of Animaleule. But others
have all the character of Ceils; and it may be questioned
whether they do not perform, ir. the economy of the Animalcule,
the same purposes as the cells which floaf'in the nutritious fluids
of higher animals.—The whole subject of the mature of the
organisation and life of these Animalcules, is still enveloped in
great mystery, notwithstanding the extraordinary discoveries o
the last few years. Some Physiologists doubt whether the
greater number of them are to be regarded in any higher'light
than as single cells,’rot possessed of any consciousness or will,
and having the same kind of power'of movement as’ that whicl
i possessed by those Epith@lium cells which are furnished with
ciliny=these, when detaclied from the surface on which they
lay, being often seew to move ia fluid for many hours. The
Author does not: at present feel himself able to express a decided
opinion apon this interesting question.

1120.  Putting ‘aside the' undetermined’ question of the
interior orghnisation of the digestive apparatus, We may pass
to the consideration of oflier phensmena presented by this
remarkable class. Food is usually conveyed to the mouth by
the vibration of the cilid whiéh sfrround it; in this manner 4
vortex is produced in'the fluid, Shich brings the particles float-
ing in it, or other Animalcules swimming in its neighbourhood,
within the grasp of the lips of that aperture. Sometimes even
very large substances (in proportion to the size of the individual)
are entrapped and swallowed in this manner; many species
having much of the voracious character of the- Sea- Anemone,
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:l'nd.swallowing entire thesbodies of the Animalcules not very s
sx.nul:u- to thengselvls,—to weceive which the/entrance to the
digestive cavity has to undergo a *distention, that very muche
alters tl}eir generaP form. In one genus, 4\"aasula., there 1s a
very curigns dental apparatus, for the p;ehensiou and reduction
of food. This consists of a sort of ®cone, formed by a large

}'ﬂu'_“bel‘ of divcrg1:ng flexible bristle-like organs, at the apex of
which the mouth is placed, whilst the base can be projectedWnd
expanded so as to inclose the prey, over which it then contracts
by the approximation of these curious teethe; these, although
flexible, appear to possess considerable firmness.

1124, It is to the cilia, also, that the movements of the
greater part of the Animaleules, which freely swim through the”
water, appear due. These movertents are extremely various in

- their character in different” species ; and when a fumber of dis-

4 .similnr forms are asswnblégl in one drop of Water, The spectacle
13 mo®t entertaining. Sdme progel themselves dicectly for-
wards, with a velocity, which appears (when thus highly magni-

 fied)+like that of an arrow, so that the *eye can scarctly follow
their movement ; whilst pthers drag their sbodies sfowly along,
like the leech. Some makg a fixed point of sormT portion of the
body, and revolve around it with gfgat rapidity ; - whilst others
scarcely present any appearamce ofeanimal motion. «Some_move
forwards by an uniform serieg of gentle_ undtlations or vibra-
tions ; whilst (.)thers seem to perform eonsccutive leaps, of no
small extent compared with the size of their bodies.» In short,
there is no kind of movement, which is ngt practised by these
Animalcules. They have évidently the power of stecring clear
of obstacles in their coure, gnd of avoiding each other whén

(  SWimming in close proximity. By what kind ofsensibility thc.
Wwonderful precision and acceracy of their movements is guided,
18 yet very doubtful. The general swface, in those whose
bodi‘cS are not inclosed in a firm envelope, appears very susg
ceptible of impressions. No organs of special sensation, however,
cnn'be detected ; except certain red spots observable in the
bodies of mapy species, which are believed by Ehrenberg to be
eyes. This bglief rests only upon an analogy which may very
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Puasibly be unfounded. There can be little doubt, from their -
position and thyir similarity to thl::‘ undoubted visual organs in
the cluss nearest allied: to tnem, that the red spots on the neck
of the Rotifera (§ 857) may be fairly regarded as eyes.- But
} the same arguments by no means hold good in regard to the
. Polygastrica. A
| 1122. Light has certainly, however, a considerable influence
' on these Infusoria, both in regard to their first production,™
 and their subsequent movements. It has been found that they
' will appear much more speedily in an infusion exposed to light,

than in one secluded from it. But there are some species which
can exist in almost total darkness; being found in the recesses of
the deepest mines. And it is further observed, that a very
powerful light is injurious to ¢hem, and that they seek to avoid
it ; this may be due, however, to the eat which accompanies it,
of the influerice of which they are yev;f susceptible. The greater
number are instantancously killed by a moderate heat,” which
acts equally upon both ova ard adults; bat they can support it
better if the temperature be rajsed gradually. There are a few
species which can support a temperature of 120°.  On the other
hand, cold is véry injurious to, theseednimalcules ; Lat it affects
the adult more than the gexm. If the water in which they
exist be suddenly congegled, they are, usually killed within two
hours; but theyare at first able to develope heat enough to
prevent the freezing of: their own bodies, as appears from the
small quantity of water which remains fluid around them. If
the congelation be gradual, hewever, they retreat beneath the
surface, 0 48 not to be included in the coating of ice ; and in the
wmta-r, therefore, “we meet avith, tham just below the frozen
covering of the waters which they inhabit. Even if they are
entirely inclosed, ‘and the® greater part of them destroyed, it is &
seldom that one or two individuals do not remain,—the eggs
heing preserved where the parents have perished; and from these
a new. population, as great as the previous one, will speedily
originate (§ 1123) at the return of the genial warmth which
calls them into active life,

1123. ,The presence of Oxygen in the atm;sphere, with
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which the water they inbabit is in contact, is necessary to the*”
continued life ofy An#nalcules. But this may Je in very small
amownt. Many species will live it water placed under thee
receiver~of an air-pifnp, from which the greater parf of the air
has been rgmoved. Others are not killed, for a long time, by the
, interposition of a stratum of oil betwen the water and"the air
‘. above. The microscopic observer well knows that he can keep.
;’most kinds of Animaleules for several days in a drop of water, .
flattened between two pieces of glass, so that it is ouly in con~
tact with the air at its edges, But if some other gas be substi-
tuted for atmospheric air, a positively injurious effect results;
when & vessel was three-parts filled with water containing
Animalcules, and the remaining fourth was filled with hydrogen,
they died within seventeen hours, ® .
1124.  Animalcules are *very susceptible of thes ififluence of
Electricity. A spark drawn through water #habital by them,
* usuallysdestroys all those that happgn to be in its curgent ; and
this is the case whetjier the Elgptricity be generated®by an
‘electric machine, by a galvanic pile, or by a magneti¢ appara-
tus, provided that the curgefit be of sufficient intensity to decom-
pose water., These beings  gre also readily actedapon by various
substances, which aré soluble in war, or which can otherwise
act upon them in a fluid fomm; but the susceptibijjty to such
influences varies with the species. Thus Animalcules inflabiting
fresh-water are killed by o singfe drop of. sea-water, which may
nevertheless be' full ef other species peculiar to it, Alcohol
usually destroys the inhabitants of fluids to w}:ic?h it it added even
in small quantities; sugar has the same effect on many species ;
* and strychnine on all. Ongthe,other hand, sabstances which,are
A only mechanically suspended, or but slig'ht.ly soluble in water,
such as arsenic, appear to hawe lijtle o» no mﬂuenc.e, even.when .
their particles are swallowed ; and calome], corrosive sublimate,
and camphior, are not fatal until some hours have elapse(.i. .
1125, The upiyersal presence of Animalcules in.ﬁmds_ con-
taining organie matter, and exposed to the air, joined to.tlm
suddenness of Jtheir appearance under particular circumstances,q
o hasled to the bglief that they are generated bythe decomposition

L
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- “ofs the animal or vegetable particles, avhich thus consisted, as it

' supplied by food, has béen observed to divide i

were, of their l}gt.ent germs.  But this hypothesis is unnecessary

sto account for the phenorhena ordinarily rwobserved ; and-it is

ineonsistent with ascertained faets, It dbes not appear that
the Polygastric Animalcules are usually capable of retaining
their vitality when dried up, as some of the Rotifera are known
to do (§ 859). Bat it is unquestionable that their ova or germs
are’ susceptible of this treatment without injury; and in this!
manner they are probably carried about, in the form of minute !
particles of dust, ready to develope themselves in any spot which
may afford them the reguisite moisture and nutriment. In this
respect they probably resemble the Fungi, whose germs are
known to be thus diffused (Vecer. Paysion. § 50—64).

1126. The extrasrdinary*powers ofereproduction possessed
by these Animalenles, will fully account for their rapid multi-
plication, when orice they have obtained the means of develop-
ment. Several modes of propagation are observed amony them,
Not riifrequently we observe, as in the Vorticella (§ 1128), a
reproduction by buds deéveloped from the side of the bodyy as in
the Hydra.> In other species, again, the process qf generation
is accomplished- by the separation af the body into. two parts:
the division, which may b§observed in sevtral stages of its pro-
gress, is sometimes transversy (Fig- 626, 5), sometimes longitu-
dinal (¢), sometimes obﬁquo. In')othcr tribes propagation takes
place by ova or germs evolved within the body of the parent, the
greater part of whose bulk is often made up by them. By these
methods, sometimes employed, singly, oceasionally in combina-
tion, a single individual may soofi become the parent of an

immense popalatiom Thus, the, Pavamecium aurelia, if well
tself every twenty-

four hours; so that in a fortnight, allowing “}e prodlnet of each
division to multiply at he same rate, 16,384 animalcules Wot:ld be
produced from the same stock 3 and in four we?k.S, 268,435,456
new heings would result from a continued repetition of the pro-
cess. But this animalenle has oceasionally been observed to
‘nerease with much greater rapidity ; the ﬁ.rst, million being pro-
duced (according th caleulation based on fair data) within seven

7
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-sence, and the other by the Exb‘ecnceuof a firm envelopg or sheath,

- compressed between two picces of glass.*® A

hood of clusters of larger forms, fhey are probably to bﬁl'cg“rdc‘l

)
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days. But even this is as nothing to the more recent s_tn&t‘.- Tl
ment of Ehrenbgrg, fhat some species are sufficiently fertile to |
produce in four days 140,000,000 froin a single germ ; a x.nflmber‘
sufficient to composey by the aggregation of their minute silicegus |
shields, twp cubic feet of solid rock‘like the Polierschiefer of _
Bilin (§ 1132). A .
1127. The classification of the Polygasirica proposed PY-

hrenberg is principally founded on his views in regard to‘tn.e
alimentary canal ; and, until these shall have been cstablisbcd,‘:t
cannot be regarded as valid. For this reason, it seems undesir-
able to introduce its details in this place ; but a few of the more
important gronps, which are separated from one another by
evident characters, may be here noticed. It is interesting to’
remark, however, that nearly every ome of the subdivisions
founded upon_the arrangeiient of the digestive orgahs, may be
further divided into two gronps; one charagterisedeby the pre-

the existence of which becomes evident when the animaicule is

1128.  The Monads corstitute the smallest, andeperhaps the
simplest, of the Polygastrje Infusoria. “Theyw usually present
a spherical form ; and seem liké.u;oving points of gelatinous
matter. They swim freely and with activity, apparently by the
vibrations of a sort of filament, which is said te be tubular. The
number of colonred particles séen in their'bodics, when the fluid
in which they Tive Las been tinged for the pirpose, is usually
small ; in many species never abgve four orsix. They only scem
to possess one orifice to the digestive cavity ; and from their
extreme minuteness no cilia can bedetected,in its neighbourhoed,
though it is probable that such exist thére. Of the Animalenles
included in this family, seme havesn tendency to aggregate
themselves in clusters ; and it 18 probablg that those which.thus
unite pass the earlier part of their lives in a separate condition.
It is often very difficult to distinguish the Monads from the
young of other species, which they rauch resemble. Where a
number of minute gelatinous points are seen in the neighbour-
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" as,their germs in a state of development. The Monads propa-
gate both by stbdivision, and by the productign of ova. The
former takes place either iuto two ‘parts, L7 a transverse line of
separation ; or into four by a crossed divisicn. o

1329. The next family to be noticed is that whigh contains
the Poivox and its allies. © The nature of these beings was, until
recently, quite misunderstood. The Folvoz globator, commonly

found in ponds, has a spherical form ; and its diameter is as muchs
as 44> of an inch, so that it is easily discovered by the unassisted '
vision. This sphere, when examined with a high magnifying

power, is seen to consist of a thin transparent pellicle, studded at
regular intervals with minute green spots. Further examina-
tion makes it evident, that each of these spots is an individual
animalcule of the nature of a Monad. From every one of these,
two filaments proceed, which pass though the general envelope,
and vibrate in the gurrounding fluid ;" so that, the whole surface
of the sphgre being beset by then, 1t is inade to perform very
active sdovements. It is usually scen rolling over and over like

a ball ; sometimes spinding in the same place, like a top ; or

gliding alorg smootlly, without turhing itself, Sometimes its
motions are sloav; af others rapid,, The general ‘envelope is
trayersed by canals, which ggem to connect: the different indivi-
duals together ; in the samé manner as the Polypes of a Sertu-
Zaria (§1056) are united by their commén circulation. Within
the parent sphere may gencrally"tpm seen other globes of darker
colour, and, varying in number from one, or two to twenty.
These are yeung Tormations of a similnrly-cpmpound. nntum
They appear.to have taken their origin from the subdnvw?n. of
one of the Monad-like beings, which eater into the composition
* of its parent; and for Some time"they remain attached to its
inner wall. They afterwgrds detagh themselves, b?wever, nn'd
may-be observed revolving in its cavity, bY the action of their
own ciliary filaments. . After a time the parent globe bursts,
and the young ones swim forth, and speedily undergo the same
changes. Their dark colour appears due to the closer approxi-
mation of these component Monads ; the transparent polypidom,
for 8o it may almosi be termed, being developed bt:}}veen them at

U !
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a subsequent time. Not unfrequently a second generation may be
observed within the glgbes stil! contained in the pirent structure;
and, with a goot .lig'e'\t, a third generatiop within these again. ,
The animals of this fumily do not always form, by their aggrega-
tion, a glohular structure; but are sbmetimes united in flat-
tened clusters of various forms. ’ '
1130.  The family of Bacillarie is a very interesting one,
"G‘mce it includes nearly all the Animalcules, whose fossil remains
! (Fig. 627) have yet been discovered. A large number of the
species composing it were formerly regarded as. belonging to the
vegetable kingdom ; and, even now, considerable doubt may be
entertaiped as to the claim of all to be regarded as Animals.
This claim seems to rest more upon their general organisation,
than upon the movemeats they extiibit ; for the latter are very
elight, and not, distinctly referable to spontaneous nétion. In
the greater number of species of thig order,iwe find the body
inclosed® in a siliceous ‘gheath ‘of copsiderable firmness ; some-
times, however, the enyelopes are simply membranous ; ®But no
other mineral matter than silex has ever’been detected in them.
Their forms are extremely, virious. Most of them are elongated,
like the Navicula, whose siliceous sheath has eomewhat of a
prismatic form. It Has six openingsy two at each end, and two
in the centre, the latter being, the largest. Througly the latter
it*would appear that food enters the body. #hat there is an
internal digestive cavity, is made apparent by the accumulation
of colouring particles, which tlie transparency of the siliceous
shield allows to be, distinctly seen, Along the sides of the body
are seen dark masses, whicli appear to be the organs for the
evolution of ova; and the sgerms are said to escape from these,
through the apertures at the extremities. * There is much uncer-
tainty, however, as to the vital actionswf these beings. Many of”

them have a tendency to aggregation ; and thus very curious
forms result, : -

1131, The Vorticelline are a very interesting family fo the
Microscopic observer, from the variety of their forms and actions,
and from their great abundance in most pools in which vegeta~
tion is going an. The ciliary action is heré very distinct and

. ’
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powerful ; and the Animalcules show by their movements a
great susceptilility to external impressiony. thus, the common
Vortieslla (Fig. \626, ), Which clisters rond the stalks of duck-
weed, is usually attached by a long pedurle, which, when the
animal is secking for ifs prey by the vibration of its.cilia, seems
fully extended, and almost put on thestretch. But if the stage of
the miscroscope be smartly tapped, the Animalcule is seen to,
coiftract its peduncle suddenly ; and it afterwards slowly exten

it when free from alarm. . In the Stentor (Trumpet. Vorticella), , 4
which is one of the largest of the Polygastrica, the body is itself
prolonged, and attached at its basis.  In general these Animal-

cules have the power of separating themselves from theiz attach- )
ment, retracling the foot into the body, so that no appearance \
of a peduncle is seen, and themswimmingdreely in search of a new

point to which to fix tlemselves. Some of them produce buds _
from,their vides, like the Hydra ; and others nrultiply by sub- | .~
division. , Both these processes take plagd, if the temperature be °
geniak?and the animals be yell supplied with food, with great
rapidity By the older observers, those which were seen’

during their change, and whose form was thus very different

from the one nsvally observed, as alsp those that weré.seen in their
unattached condition, wer¢.regarded as distinct species. Errors

of this kind have been by no' means uncommon in Natural ]
History, and will always be committed whilst observers are i
content with the cursory inspection of external forms, and do |
not make the changes, which these forms may undergo in the

progress of <life, dn_object of_ special study., In some genera
belonging to this group, we obserte the stalks of a number of f
individuals proceeding from pne common stem ; and sometimes °
this ramifies_and subidivides, so as to exhibit a complet.ely
~arboreseent form, analogous to that of the Polypifera. Ty, k
cireular arrangement of the cilia around the mouth, and the
mode in which these organs are employed in obtaining food, Jias
‘occasioned the Forticelle and the Wheel-Animaleules ¢, be con-
founded together.

1132. The almost universal diffusion of this class of Animal-

cules is not the leist astonishing part of their history. There is

‘

:‘I




POLYGASTRIC ANIMALCULES,—METEORIC PAPLCR. 553

scarcely any situation, in which we cannot find "some traces of
their existence. CAltbough they may be found, with the most
certainty, in infosions bf decomposing organised matter (wlence
their name Infusoria” is derived), they are, as already stated,
diffused in.greater or less degree, through almost all the fluid
masses upon the earth’s surface ; and thas the animalcules found

in such infusions, may be regarded as but a miinute specimen of -

‘those at present existing in the waters, which cover so largea por-
'tion of our globe. ‘But they are not confined to a fluid medium,
There are many species whose natural habitation is mud ; and
others which aggregate together in masses, so as themselves to
form a kind of earth, which only requires a moderate amount of
moisture t« preserve them alive. The extraordinary discoveries
of Ehrenberg, presently"to be mentioned, in regard to the exist-
ence of the remains of Polygastrica in a fossil state, led him to
make a series“of experiments wpone their production in~ this
curious fondition ; andle has fully succeeded in manufacturing
living earth, in large quantities. This corresponds precisely with
the T'ripoli which occurs as a mineral in large beds, and which
is important to Man from its use in the arts¢ and, according to
Ehrenberg, asmall rise in theprice of Tripoliswoundd makeit worth
while to manufacture it from the living animals, as an article of
commerce. There are many gpecies whigh are capable of main-
taining a torpid existcnge, in earﬁh dried up by vhe summer sun ;
and they are thus raised into the air, ie countless myriads, in
the form of the most ofinely-divided dust. Perhaps if received
phere, they may even revive and *grow under
these circumstances ; for they are some.t.imes deposited again in
large masses. In 1687, afgreat quantity of a black paper-like
substance fell, with a violent snow-storm, from the atmosphere
in Courland, A portion of thiz substance, preserved in the
Berlin Museum, has been - micrescopically- examined by Ehrens
berg ; and has found it to consist entirely of an org:n.xic mw!_Of
Conferee, matted together, and including twenty-nine SDECIES
of Infusoria, all of which occur in the neighbourhood of Berkin.
It is not unlikely, however, that this mass was originally 1ormed
i her by @ storm ;
at the surface of a marsh, and was raised altogether by

.
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since others oz similar character have been found in such situa-
tions. One of these, formed as a green flime'on the surface of
stagnant water covering meadow, depJsited itself when the
water was slowly let off; and it then bechme quite colourless,
resembling white dressed glove-leather, whence it received the
name of * Meadow Leather.” When examined with the
microscope it was found to consist, like the Meteoric Paper, of
Conferve, intermixed with the siliceous remains of Infusori

of various kinds. A similar mass of greater extent and thick-

ness, was recently found covering the ground after an inundation,
near Sabor in Siberia. This extended over a surface of several
hundred square feet, and was of a consistence resembling flannel.
1t consisted, like the Meteoric Paper, and Meadow Leather, of a
matted mass of Coriferve, interwoven “with fifteen species of
Infusoria, and some shells of the Daphnia (water-flea).

1183. it isin‘consider'ng the accumulations of these remains,
however, which have taken place in successive ages, and which
have come dowi: to us, sometirhes in the form of large distinct
beds, sometimes as constituerts of others, that we are thé most
impressed With the vast amount of animal life, to which they owed
their origin. ~ Even the accumulati¢rs of this natute which are
at present in progress of forwration, startle us by their magnitude,
when weconsider the extreine’minuteressof the organised structures
of which they are corrposed. Ehrenberg states that, in the Pubfic
Garden at Berlin, workmen were employed for, several days in
removing in wheelbarrows masses of eartli, which, on examina-
tion, were found to sonsist entirely of Infusoria already becoming
fossilized. *These had probably lived and increased, much in the
condition in which their remains weré found. In other instances,
a deposit of inud is taking place at the bottom of lakes and
marshes containing the living ahimdls ; and thus anaccumulation
is going on, which wi'l possess something of the laminated strye-
ture exhibited in all masses slowly deposited in water, Of this
fact, nbundant instances are related by Ehrenberg as oceurring in
various parts of Europe. Such a deposit has also been found by
Professor Bailey at West Point, New York, at.about a foot

below the surface of a peat bog ; it was eight or ten inches thick,

’
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and probably several hurdred square yards in extent; and- it

was wholly mad;’ up ipof the siliceous shields of Bacillarie. A

similar deposit has Lijen recently discovered by Dr. Drummond -

in Ireland. The andhor has seen water, brought from a lake'in

the island,.of St. Vincent, crowded with the shields of races of

Navicule at present inhabiting it; ahd a thick layer of mud;
_which is being deposited at the bottom of the lake, is almost
f entirely composed of them. 0

1134, Some species of these Animalcules especially prefer
waters impregnated with iron ; and have the power of separating
the metal from its solvent, and incorporating it into their own
structures, Hence originates a soft yellow ochreous substance,
called Marsh Ochre or Meadow Earth, which is found in large
quantitics every spring in the marshy neighbourhooq of Berlin,
covering the hottom of ditches, and the hollows left by the foot-
steps of animadls. The iron, may be separatell fromthe siliceons
shields of these Animalenles, which yetain their form after it has
been extracted ; and,.after the death of theeApimaleiles, the
iron forms a nucleus, to which more is attracted from the solution
in which they have lived. Similar ferruginous ahd siliceous
remains of ~Infusoria, havesbeen found ir oclwedus substances
brought from the Utral mountains and from New-York ; and
also in a yellow earthy subat:inceafo':x.ned on the smfage of the
mineral water of the salt works at Colberg, hich is used for-
jron-colour in house-painting. These. discoyeries, therefore,
open an immense field for inquiry, into the constitution of the
larger beds of ferruginous matter, deposited at fotmer periods,
going back from those which are known as bog-iron-ore.

1135. Of the more recent among such deposits of these Infu-
sorial exuvim, as may be regarded as fossil, are those of the
Berghmehl, which is found @ small rhasses in' vatious parts of
Europe, and consists of a kind of silicegus earth mixed with
animal matter. On account of its nutritious qualities, this has
been employed as an article of food, especially in Sweden, ‘;th
it is very abundant in some localities. When microwOP'“!lY
examined, it is found to be entirely composed of the remainu
of animalcules. the siliceons shields of whicH inclose. the origl-

/
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nally soft_tissug of the body in a dry state. By exposing this
substance to a white-heat, the animal matter 3 driven off, and
the delicate siliceous shields are obtained irba perfectly unaltered
state. By this process it is found that abowt 25 per cent. of dry
animal matter is contained in the earth. In some of, these col-
kections, the animalcules are of large size, their siliceous shields
measuring as muclf as ', of an inch in length. Tn the older
- strata of the tertiary formatio
more extensive deposits are

markable of these, is that which
is termed the Poligyschiofer
(polishing slate) of Bilin; this
« supplies the tripoli used by arti-
o sans in metal for polishing their
g g o Aot swork, and also ‘the fine sand
: en‘)ployed to form movlds for
casting'small grticles of Berlin iron. For jhese purposes, Ehren-
berg estimates its consimption in Berlin only, at from 50 4o 60
owt. yearly.* This deposit occupies g surface of great extent,
probably the site of an ancient lake, apd forms slaty or laminated
strata of fourteen feet in ty‘.gﬁncss. It is "almost entirely com-
p_o'sed of an, aggregation of she silicpous shields of one of the
-minute forms of “fossil Infusoria,, the Gaillonella distans. The
length of one of these is about +45 of aline, which is about } of
the thicl;ness of 2 human hair. About 23 millions of animalcules
are containedl in a cubic line pf the Polierschiefer, and 41,000
millions in a cubic inch. A cubié inch of the Polierschiefer
weighs 220 grains ; .and thus, 187, milions go to a grain; or the
siliceous shield of each animalcule may be regarded as weighing
about the 1. ofca grgin. « The minuteness of these is
surpassed by that of the Animalgules of the Marsh Ochre, which
are only .1 of a line in diameter, 13 part of the thickness of
the human hair, } of the diameter of a globule of the human
blood. A cubic line of such animal iron-ochre would thus, in
*he same proportion, contain 1000 millions, and a cubic inch
upwards of 1,000,600,000,000 of living beings

found. One of the most re-
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1136. In the Polierscibiefer are found lmrd ,nddules of an
Opaline charactery which are pretty olmously composed of the
siliceoas shields of Géslloneller, united together by an _inorganic .
cement, formed by the partial solution of some poxtions of the
mass,—just.in the same manner as comp:wt limestones mny'bc
formed by the solidification of coral-sand {§ 1105). By the simi-
larity in the character of these nodules to the Semi-opal of older
ormations, Lhrenbern was led to examine various spemmens “of
/this mineral ; and he has succeeded in obtaining distinct organic
remains of animnlculu from their interior: so tkat it iz probable
that its nodules have been entirely composed, like those of the
Polierscliefer, of the siliceous remains of Animaleules, which have
subsequenty undergone a partial metamorphosis. In the white
and opaque bands of Chalk Flints] he hasalso found spherical
bodies, which hg considers to be of organic origin®; “these are
especially abundant in the white #ilicesus crus? whicl forms the
exterior of the flints, and in fhe mealy siliceous powder some-
times found within their cavities.. As the same flints™often
exhibit remains of the structure of Sponges, it would not seem
improbable, that the Animalcules may have been drawn into the
canals of thesSponge whilst, alive, and mnyalm\’e thus been im-
bedded within it. Ttis not a little  anteresting to remark that,
whilst the microscopic contenteof meve xegent strata are nll fresh-
witer Infusoria, those of the chalk are species which must, or at
least can, live in the waters of the ocean. It is also a curious
and important fnct that, of about eighty spec:es of fassil Infu-
soria, discovered ir varions strata,almost half are spcclw which
still exist in the waters; and thus these forms of iife, so long
overlooked as invisible specks of brute matter, have a constancy
and duralnhty through the revolutions of the eanth’s surface,
Which is denied to animals of¥mom comspicuous ‘size and higher *
organisation, the continuance of whose existence depends upon
A greater variety of favourable conditions.

e VL. 1L o .



CHAPTER XXVI. »

OF THE CLASS OF PORIFERA.

A
1187. Tar lowest of the classes usually comprehended under
the Radiated type, is one whose claim to a place in the Animal
Kingdom must be regarded as very doubtful, Not only is the
radiated disposition of parts altogether wanting, but even that
definiteness of form is absent, which so peculiarly distinguishes
the higher groups of Animals from the inembers of the Vegetable
Kingdom. = The absence of charac-
teristic stiuctura does not eltend to
external form alone; it is equally
remdrkable in- the internal arrange-
ment of the parts, of which these beings
are compdsed. There is no stomach
or digestive cavity for the recepticn, of
food,—no nervous system'or organs for
sensation or locomotion,-~«nd nothing beyond the very simplest
apparatus for réproduction. In,the vital actions. performed by
these beings, there 'is nothing distinctly characteristic of an
Animal nature. No movements can be ‘observed, cither in the
whole strutture, or in portiors of it ; neitheris there any indica:
tion of the possession of sensibility. In fact, the only olwious

< |
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vital action which-can be sbserved'in their ordinary state, iga ”

movement of fluid through their channels; and this does no¢
differ, except in rapidity, frori what may be seen in Plants,
“1138. There can be little-question, then, that if the (lass
. PoRIFERA, consisting of the Sponges and their allies, is to be
ranked in the Animal creation, the lowest place in the seale ig
justly assigned to it ; since the beings which it contains exhibit
so few indications of any but erganic life, that it hag heen
and perhaps gtifl may be, doubted, whether dhey should no;,

o
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rather be assigned to the ‘Vegetable Kingdom, |, Perhaps the
strongest argumeng for their Animal nature, is to be found in the
resemblance of their striicture to a part of that, which constitutes
beings whose animal “character is undoubted. The group of
Aleyonia (§ 2087) consists of Sponges with. Polype-mouths ; and
in the growth of these structures, the spofgy mass is first fo?mpd,
the polypes not appearing until a subsequent period. The

substance commonly known as Sponge isin reality but the frame- -

Jwork or skeleton of the being in its living state. When growing
beneath the waters it inhabits, this framework 4s covered by a
living flesh, which not only envelopes its exterior, but lines all
the canaly that ramify through its substance. This enveloping
flesh is so -extremely soft, as to, drain away when the mass
is removed from the witer, like tie white’ of an egg, or the
vitreous humoun of the eye ; hence its existence waf for a long
time overlooked, and the mode 4n which thé hardér texture
grows was not at all understood. It is principally to the obser-
vations of Dr. Grant {which have, been confismed by “dther
naturalists), that we owe the elucidation of the real character of
the spongy structure, ard of its concern in the actions performed
in the living state. 3 3 b S

1139. When we examine the extenior of a piece of common
Sponge, we observe that, it is* covered, yvith minute orifices or

tes (whence the name which Jhas been gived' to the class),
thickly set together ; and that Tiu'gcr openings are disposed at
intervals amongst these. If these larger orifices, or: vents, be
traced into the substance, it.will appear that they are the
mouths of canals or vessels which ramify through it ; “these have

i definite walls formed by the firm tissue of the sponge, but por-

forated with a large number of orifices, connecting them with
the spaces that lie between theirmet-work of branches. The
pores, on the other hand, open in*o a less regular arrangement of

~small tubes and cells, of which the spongy mass is principally

composed. These spaces are produced by the interlacement of
the fibres that form the solid framework; they communicate
with one another throughout the mass; and the canals seem to
take their origin from the midst of them, arisitig by small tubes

° rr 2
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whiclt ynite futo larger ones, and fhese again meeting to form
the wide channgls wlnch termmhté in the lenti If, after making
such an examinatiors of the stricture offthe Sponge, wWe tear a
small portien of it gnto fragmbnts, its fibrons naturd® becomes
1 very apparent. If we submlt these fragments to alew magnify- - i
ing power, it is perceited that they forin & complete network,) Q
mosculnhng with each other in every direction. By applying i
'lnrvher power, it is ascertained that they are of tubular structu .

Ta b Comion Sponge, the whole framework is composed o

these tubular fibres, which in some parts are sef very closely’

together, whilst in others they are loosely arranged. They con-

sist entirely of an organic texture, rather approaching she Zorny |

substance of Animals (as is made evident by the smell emitted

on burning it), tlfan 'mythmtr which we meet with in the

Ven‘et-tbl'c !\madom and it is to thelr clasticity,«that the Sponge

owes thos® propdrties, which ﬂn.ka it so useful tb Man. ‘

11405  In other forms of the group, however, spicula®f earthy
matffr are Qsposed amongat thiese; whigh add to the firmness of
the stricture, and diminish ifp elasticity, accarding to the amount
in which they are present. These splcu]u are in some instances
composed of carbonate of limg; in obers t.hey consistof pure silex;
and their form varies nceo;'dm to the material. The earthy
gpiculg are disposed, aj jntervalsethrongh the whole mass; but
they are especiflily q))uud:mt in ghe neighbourhood of the cantls,
and around the external onﬂccs, both of these and of the pores.

In fact each of these orifices is ’strengthened by a regular frame-

work of s]'ucuh disposzed wm;d it; and a high magnifying

power enables us to see, that acrdss the entrance to the pores,
there is also a very dehcate-mcmbmous network, which acts as

a filter or sieve, prevontmg the entrance of improper particles
* along with the fluid whith iselrasn in through them. In many
jnttances, the sharp gnds of the spicula project from the surface
of the Sponge, as if for its defence.

1141. When Sponges are examined in their living state and
natural condition, a constant and rapid stream of water is seen
¢ to 1sste from the larger orifices or vents. This gtream is made

apparent,by the fnovement of the minute partig]es contained in  ®
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] it, and by the disturbance &f those which may be’floating in the
f surrounding fluid# Or)the other hand it is easily made apparent,
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_ that water is ay oanshmtly'being imbibed th*ough ¢he minute
pores; and that, after traversing the smaller cavitins of the
spongy structure, it finds its way irto the canals through “which
it is expelled.  Some such absorption must take place, to supply
the fluid incessantly discharged through the vents, * It is im-
possible to assign a cause for-this movement ; nc ciiia have been
discovered in any part of the adult animal ; and the tissues are
altogether possessed of so little contractility, that it ie difficult to
suppose the fluid propelled through the tubes by any mechanical
influence on their part. % - 3

1142, The nutrition and growth of the Sponges appear to
depend entircly, then, on the water which gnters tie pores, on
the substances which it hollls in solution, and on the minute
particles suspended in it. ~The entzance of sny but the smallest
solid substances is prevented by the network, which has been
described as stretching oversthecpores.  From: these, and fr.om“
the water itsclf, the animal tissus appears to derive the materials
of its nourishment ; and the siliceons and calcareous substances
must be separated by it, from the state of solution in w_lnch they
exist in the surrounding fluid.  When the large quantity O{Iﬂlls
fluid, which passes through the canals of the Sponge in 4 shorty
time, is taken_iato consideration, it is not diffitult to account for

“the dertvation of these ingredients frem it ; although '”‘f)’ often
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exist in such minute proportion, as scarcely to be recognised by
the chemist. Not only does this'circnlnlion & fluid answer the
purposes of nutritiors, but it is subserviet® adso to the protess of
excretion. On watching the ctrrents of ®ater that issue from
the vents, it is obsesved that minute flocculent particles are
incessantly detached artd carried out by them; these appear as
if they were the residue of digestion, or pellicles excreted fromy/
the body and thrown off from the surface of the internal canals?
Sometimes the vents are all on one side, whilst the absorbent,
pores are on the other; and in one interesting species of a
bottle-like form, the Leuconia compressa, the pores are entirely
situated on the outside, and the vents on the interior, =0 that a
single constant and rapid cuyrent of fluid proceeds from the
mouth, which is corftracted ihto mt'hcr A narrow orifice.

1143. " 'fhis movement of fluid through their tissue seems
to b almett the énly action, that proves the existence of life in
these simple beings. No obvious contraction can be perceived
whenthey arg tsuched or irritated. Theyanay be punctured or cut
with sharp instruments, pierced with red-hot wires, or torn into
fragments; and yet mo change of form;or other evidence of sensi-
bility, can be perceived in them. TMe parts which are unimpaired
will continue to present the same phenomena as before; and no
injury seewss to have any influence, beyond the portion imme-
diately affected by it.. Neverthelsss some observers maintain thiat
a shock, affecting the whole mass alike, does produce an evident
effect upon it.  This has been particularly noticed in the
Spongilla, cr River-sponge. ..When allowed to fall into water
from the lieight of a few inches,’or when the stage of the
wniscroscope is struck, the subular prolongations on which the
vents are sitnated contract very semsibly, until the orifice is
nearly closed, and projects but »slightly. It has also been
noviced that theee projecting orifices vary considerably in their
form at different times, even within short intervals, and when
no external cause has influenced them. Some Naturalists state,
moreover, that, although no sensible contractions and dilatations
can be seen in“the whole mass, a peculiar sensation is Jelt when
the hand is placeéd upon a specimen still under water. This
sens~tion is of a tingling chevacter, and appears due to some
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movement in the individual particles, of which the flesh of the
Sponge is composzd. ¥ 2 '
11¢4. The Spowge may bé multiplied by artificial division ;
each portion then bscoming a,mew individual, like “the sepa-
rated buds,of Plants. But no such division appears to occur
. in their natural state ; and they are repraducod by the wepara- -
\tion of minute spore-like bodies from the gelatinous portion of
ftheir tissue. This process takes place, in the species of our osvn

| coast, at the earlier part of winter. At that period, the little

reproductive bodies, or gemmules, first appear as minute opague
yellow points, irregularly distributed in the substance of the-
body, and usually at a distance from the surface. As their
development proceeds, they become larger and more opaque, and «
present a regular oval form. ‘They then protrude from the
gelatinous lining of the canils, into their cavity ; aad it is seen
that the proteuding portion is govered with.cilia, which are in
active uperation. After a further period, they become altogether
detached from the parent structuré, and swim forth, bysmeans
of the cilia, throngh the large orifices in svhich thé canals termi-
nate. In this condition they appear as egg-shaped, particles of
gelatinous niatter, the greater part of whigse surface is covered
with cilin ; but the smallet end, by, which they were previously
attached, is left bare. By’tlle‘viht:aﬁon of these cilia they swim
about for some time, véry much in thé manney of Aniiaalcules.
Their motions are equal, smooth, and gliding ; and they appear
to be influended hy ecach ofhers’ proximity. When they
approach near to each other, as is sometimes vbserved, tliey often
arrest their course, and swini for a short tilne round each other.
Thay appear by these mpvements to seek a place adapted to
thjpir development ; and to this they seem partly guided by the
isfluence of light, which they segk to avoid. The nature of the
ite chosen varies with the species, Some incrist the surfaces
ofNloose stones or shells; others stand érect upon a solid base;
and hang from the under surfaces of projecting rockst
S"me"_imes earthy spicula may be observed in the gemmules,
before they have attached themselves; and in those specics which
possess them jn the perfect form, they always appear within a
» short time after they are, fixed. No trace of internal am\ls,. how-

. A » . .
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ever, can be discovered at this pericd; and the formation of
these does mnot begin, until after the gemmule has completely
changed its condition, -~ -  \LS .
1145, When it attaches itself to any curface, the gemmule
adkeres by its small extre.nity, and the cilia continue their action
for som.e little time afterwards, asif to clear a proper site for the
extension which is immediately to take place. The gemmule |
then ‘spreads itself out into a flat transparent film; and the.
carthy or horny fibres soon begin to appear in them. They |
then exhibit minute depressions on their surface, which gradually
bécome deeper, so as to form canals penetrating into it ; these
unite with cach other, and send out ramifications throngh the
whole structure as it extends; and thus tlie spongy mass is at
last fully formed. The spicula and fibres, which at first ap-
peared tosho confusedly developed“in the gelatinous growing
membrane, then mwanifest great, symimetry and method in their
distn’fmtiqn, with relation to the ‘p&w, canals, and vents. The
existense of this locomotive power in the gemmules of Sponges,
cannot of itself be regarded as an unequivocal proof of stheir
Animal natare ; singe, as it hds elsewhere been shown (Vecet.
PuysioL. § 424). the sporules or rgproductive grabules of the
Avox are equally active before fixing themselves.  But in their
possession of cilia, which are ot known to exist in the Vegetable
kingdons, and in thie " parallelism botieen their subsequent
development and that of the gerimules of the Polypifera, there
exist reasons in support of their Animal charactér, though this
is very ieebly manifested.

.
o
o

e .

146, The Geographical distribution of the Porifera is
very extensise ; indeed ‘it may be said to be almost universy],
Every coast, from the Fquatgr to the highest Polar Tegions,
furnishes some kinds of Sponge ; but they exist in much gregge,
abundance in warm lafitudes than in cold, and they attain gy, 4
.nuch greater size. They are all, of course, inhabitants of ¢},e
water only, and if long removed from it they lose their vitality ;
hut thexe are many species, which seem able to bear exposnré to the
air between the intervals of the tide, appearing tﬁ,ourish equally
well in deep water, or at a level which .is occasi®fialiy left, dry,
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1147, There is some difficulty and m\ccrtainﬁy.in regard to
the Fossil remaina of Spongess but it is probable that these have

come down to ‘us fiom a Very remidte period of the earth’s

history, and it mays be reasonably supposed that Sponges. were
among the earliest inhabitantsof the Geedn. These remaine are

found in two states. Sometimes the whole tissue has been per--

1 meated by siliceous or caleareous matter; g0 othat, on the mass

; being broken, its internal structure is very evident. In other j

. instances we have only the casts, which have been formed by the
subsequent filling-up, with stony matter, of the cavities left by
their decay. There is reason to believe that, in the Sponges of
ancient, date, the siliceous spicula must have predominated ; for

we find their fossil remains almost always silicified, even in «

calcareous rocks, Thus, in the:Chalk (in which they greatly
abound) all the remains of Sponges present the character of fZinzg_
Some of these flints, wheii broken, gxhibit very beautifully ¢}, -
structire of the Sponge; and others possess only its externg)
form. Now, many of the Chalk fossils are infiltrated vith cqy.

" bonate of lime, and not with flint ; and this even when associageq
with Sponges. In_the “same flint-nodples which envelop,
Sponges, the shells of the Fchinus (§ 1002) axe feund conﬁenez
into crystallized carbonate of lime, 2nd dense shells of Mollyg,,
are scarcely at all changed. It:,ig‘ evident, t-heq, that %m&

«peculiar attraction for siliccons matfer :exists in the Sp(,ngese
and this is readily explnine& upon well-known chemieal >
ciples. If in" a saturated solfition of two ealls, a crystal of On‘
of those salts he placed, it will be incredsed by a crystq)

) e i
deposit of its own composihon; whilst the other salt will :‘ne
O

form any deposit around it._ If two organic structures, ¢y,

fore,—one containing siliceous spicula,” and the other calcdreo

crystals, be exposed to a flmid kolding both the.se subst,ance8 g

solution, they will attract from it their own ingredient, _ ™
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!:::case their kind. The soldiers appegr to be the pupe, stopped
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APPENDIX.

®ON THE INSTINCTS OF SOCIAL INSECTS.

A GENERAL account has been clsewhere given (Axny. PEYSIOL.,
Chap.oX1V.) of the habits and instincts of the Hive Bee; and a
similar sketch will be here given of the History of the Zermites
or White Ants, and of that of {he Common Anfs.

The T'ermites, or White®Ants, belong to the Order Neuroptera
(§ 675); andl are the only true social insects contained in that
group, Next to the Locusts, they may be reckoned the most
Jestructive Insccts known to Man ; since not only articles of
food, but clothing, fences, trecs; and even houges, fall before their
devouring jaws. As they are confined, with scarcely any
exception, to tropical clifnates, we are only acquainted with
their ravaies by the reports of travellers who have visited those
regions ; but these reports are sach. as we may fully trost to.—
The Termites live in immeunse oémmunities, consisting of kings
and queens, soldiers _and Mbourérss, The kings and queens are,

oct inscots, male and fgmale; and_theie office i§ solely to

in their development, so as iiever to possess‘wings or to acquire
the reproductive organs; it is their office to attack every object
or living thing, that in any-way injures orendangers the safety of
the nest; an this duty they perform with thé most reckless
bravery, the labourers rétiring within thenest during the fime of
danger. The labourers are probably to be recarded as the larve,’
alike checked in their deweelopsent & their oﬁ?ces are manifold,—
their duty being t0 take the eggs from the qiieen as fast as she
lays them, to convey them to the nufieries and to tend them
until hatched, and to feed the young, store provisions, build the
nest, repair damages, and perform every kind of labous requist
for the good of the community, F

The nests of the Termites are so numerous all over the jsla
Bananas auaéhe adjacent Continent of Affica, that it 18
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possible to stagd upon any open place, such as a rice-plantation {
or other clear spot, where one or mere of these buildings is not to |
be seen within fifty paces. In soms parts near Senegal, as men- , |
tioned by Adanson, their number, magnitude, and closeness of
situation, make them appear like the villages of the natives,
These buildings are usuzlly termed “hills” from thei. ontward |
appearance, which is that of little hills, generally pretty much |
in the form of sugar-loaves, and about ten op twelve feet in height. {f
These hills continue quite bare until they are six op eight feet 7,
high; but in time become, like the rest of the carth, almost
covered with grass and other plants ; and in the dry seqgon, when «©.
the herbage is burnt up by the rays of the sun, they somewhat
resemble very large hay-cocks. The exterior of the buildin
consists of one large shell or domed wall 5 which is lange nng

=

Nests ov Trmares The

larye nests, of ‘which ane (6 cut opon vertically to show the
interlor, are those of the Termes bellicosus, The small nest (a In the tree, is that

of the Termer arborum ¢ an
vith the ground,

4 at ¥ 15 seen the arched gallery, by which it communicates
%]

strong enough to shelter the interior from the weather, and o
protect the mhabitants from 41,6 attacks of most of their enemies,
Tt also scrves to colleet and preserve 5 regular degree
wmth and moisture; which seems very necessary fop Imtching
eggs wnd cherishing the young ones.  The interior js divided,

(l.ll great regularity and contrivance, into » grest. number of

-~

of genial
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apartments ; some of which are intended for the gsidence of the
kings and queens, and for the rearing of their numerous progeny ;
whilst others sefve as magazies, ane are always found well filled
with stores and proysions. : °
These hills make their first appearagpe gbove ground, by a livtle
turret orwo, in the shape of sugar-loaves; which only rise to the
height of a foot, or a little more. Soou afterwards, at some little
\ | distance, while the former are increasing in leight and size, the
. Termites raise others; and so go on increasing the numbery and
widening them at the base, ill their works below are covered with .
»  these turrets, which they always raise the highest and largest in
the middle; they then, by filling-up the intervals between each
turret, collect ‘them, as it were, into one dome. They are not
very eurious or exjct about these turrets, except in making them
very solid and strong and when, by the junction of them, the
dome is completed (for which pur Ahe- turrets answer as
3 seaffolds), they take away the middle ones entirely, except the
tops, which, joined together, form the crown, of the cupola ; and
‘ they apply the clay to the building of the'works withiu, or to
the evoction of fresh turrets for the purpose of raising.the hillock
still higher. . " - N e
The royal chamber, so called on accOunt of its being adapted
for, and oceupied by, theking ‘and queen, is situated near the
centre of the hillock. “It resembles the'-sﬁnp_e of an egg eut in
half lengthways, and is at first aot;above an inch in length ; it
is afterwards increased, however, to six or eight inches, or even
more, in proportion to the gize ofthg, queen (§ 675). The floor
“ and roof of this chumber axe véry solid, and are composed of
hardened clay. Its walls are pierced by several entrances, which
will admit the soldiers and libourers, but which are not large
enough to allow the king and queen (who is,.at fell size, a
thousand times the weight of “a king) to pass out. It is sur-
. rounded on all sides by a serics of chambers, which may be called
the royal apartments, and which are occupied by the soldiers-and
labourers that guard the pair, on whose safety depends the hap-
piness, and probably even she existence, of the whole community-
These apartments, being conneeted together by openings and
passages, form an intricate fabyrinth, ‘which extends a foot or
more in diameter from the royal chamber on every side ; apd
they are surrounded by the magazines and nurseries. The fo
are ehambers of clay ; and are always well filled with a kin
provisions,,\vhich appear to congist of the gums or other 1
juices of plaats. The nurseries, which are so called because

L
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always are fofgd to contain eggs and young ones, are entirely

- composed of wooden materials, seemingly jomed together with

gums, These are,placed &s near as possible to, the royal apart-
ments, When the nest is in the infant state, they are close to
the royal chamber ; but, as, in process of time, the queen enlarges,
it becomes necessary to enlarge this chamber for her Zeccommo-
dation ; and as she then lays a greater number of eogs, and

requires a greater aumber of attendants, so is it necessary to
enlange and increase the number of the adjacent apartments ; for b,

whicﬁ purpose, the small nurseries that were at first built are
taken to picces, and are rebuilt a little farther off. The nurseries
are inclosed in chambers of clay, like those which contain the
provisions, but mruch larger. In the early state of the nest they
are not larger than a hazel-nut ; but in old hills, they are often
as large as the head of a ehild a.year old. Under the dome is a
large open space, “whigh is sumrounded by three or four large
arches of a soewhat gothic form ; this space may perhaps be
intended to ea:mliso.the temperature of the chambirs below, by
preventing either th® sun or®the cold %ir from at once affgeting
the latter. , o
Beneath the lowest apartments are found a,set of large passages,
which communicate with all the chambers of the interior, dnd
also with the gallericg that diverge from the mest in various
directions. These passiges, which are thickly lined, with the
same kind of clay as that of, which thes hill'is composed, ascend
the inside of the shell in a spiral mapner ; winding round the
whole buildivg up to the fop, and *interseeting each other at
different heights, aiid communicating with the various chambers
by galleries brxmching ont from them. From the bottom of
these are several large galleries, which lead ownwards into the
ground below, sometimes to the depth of three or Jour feet ; these
are mines or quarries, whence thé Termites obtain the fine gravel
and clay, which they work up in their mouthd'to the consistence
of mertar; and then use in the construétion of their buildings.
Other gallerics extend horizontally beneath the ground, at a
small depth below its surfree, te a goeat distance. Sometimes
these passages cannot be continued under ground in the required
direction ; and the Termites then “make pipes or covcred-ways
alang its surﬁwe_, compo_aed of the same materials with the nesis.
*These thoy continue, with many windings and ramifications, for
at lengths ; an(! they construct, where it is possible, subter-
Qean p.pes runuing parallel with them, into which they may
» and save thomielves, if their galleries aboye qround are
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destroyed by violence, or the tread of men or animdls alarm them.
When a person accidentally enters any solitary grove, where the
groupd is pretty: well covered with their arched galleries, they
give the alarm by loud hissings, which may be distiactly heard
at every step ; soon after this, their galleries may be searched
in vain fcr the insects; but little holes are found, just large
enough to admit of their escape into ‘the subterraneous roads.
These galleries areof sufficient size to allow the Termites to pass
.and repass without stopping each other (though there are alvays
numerous passengers), and to shelter them equally from light
“and air, as well as from their enemies,—of which the Ants, being
the most numerous, are the most formidable. If the Termites
are dislodged from their covered ways, the v rious species of |
Ants (which are probably as numerous above ground as the
Termites.are in their subterranean passages) instantly seize and °
drag them away to their nests, te feed their young brood. The
Termites are, therefore, exteedingly solicitous aboyte preserving
their covered ways in goed repair ; and if gne of these be de-
molished for a few-inches<in.length, it is wonderful how soon
they will rebuild it. At first, in their hurry, they rua_into the
open part an inch or tavo, but siop so suddenly that it is‘evident

* they are surprised ; for though some will run straighv on, and

get under the further part “of the arch as_speedilycas possible,
most of them run back as fast, and very few will venture through
that part of the galleryewhich -is Jeft uncovered. In a few
minutes they may be seen engaged in rebuilding the arch; and
even if three o four yards of thei’ gallery have been destroyed,
#5¢ will be restored by the next niorning. and®will be found to s
contain numerous Termites passing along in both directions. If
the gallery be'several times dettroyed, they will at length seem
to give up the point, and build another in a different direction ;
but if the old one led to=sombe favourite plunder, they will
rebuild it again in a few days; and unless the nest be destroyed, .
they will never totally akanden their gallery. .
The galleries of the Termites are often carriedebeneath the
foundations of houses and storechouses, at several fect below the
surface ; sometimes they rise through the floors ; but they are
frequently continued in the interior of the posts of which the
sides of the buildings are composed, following the course
the fibres to the top, and having lateral perforations or* cavitl
here and there. While some of the Termites age emplo ed
gutting the, posts, others ascend from them, erftering A°r

some other part of the roof, in search (as it would seem) of

.
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which is theid#favourite food. If they find it, they bring up wet
clay, and build gallerics through tha roof in various directions, as \‘
long as it will support tlhei. In<his manner a wooden house is
edily destroyed ; and all that it contains is, at the same time, .
:ﬁjected to the ravages of these destructive insects. In carrying \
,on this business, they sometimes appear to find, by sume means W
or other, that the post hds a certain weight to support, and then, '
if" it is a convenierit track to the roof, or is itself a kind of wood /
agreeable to them, they bring their mortar ; and, as fast as they}:",\ J
%
)
A
)

n

take away the wood, replace the vacancy with that material,
which they work together more closely and compactly than
human strength or art could ram it. Hence, when the house is
oulled to pieces, the posts formed of the softer kinds of wood are
often found reduced almost to a shell ; and almost all of them
are transformed from weod to clay, as solid and hard as many
kinds of free-stont used for building in Eagland.

.~

Of the trne Ante, which belong to-the Order H}pnenoptcﬂz, a
generdl description” has beh alrecdf given (§ 694); but it re- | )
mains to aotice some of the chief points in the structure of their \\‘
habitation, and in their social economy. As among the Termites, -
there are four orders in ‘the community,—the perfect males® and -
females, the workers, and the soldierd ; the workers and soldiers,
however, cannot be régarded as cithgr Jarva or pupa, since they
undergo the regular metanorpioses ; ‘but they have neither the
wings nor the reproductivé organs, developed. As among the
other sogial Hymenopters, thiey aré aeuters, that is, of no sex; '\
but they most nedrly approach thy female. The soldiers of the” l‘,\
Red Ants of this courtry are mearly three times the size of
the workers, and their heads afe larger i proportion ; those
of the Yellow Ant* are about twice the size of the workers. In A
describing the habitations of tHis rice, it will be best to confine r-’:f(
ourselves to the latter of these species, which'is very abundant in !
our own country. Their hillotks cre dpparently made in a much
less elaborale manner than the dwellings of the Termites; but )
they are notsless perfectly adaptad te their required object, Thcy - ‘
are composed of bits of stubble, fragments of leaves, small stones \

. splinters of wood, &o., Which are collected by the Ants; and Jaid \ l
“/as it might appear) promiscuously together; but although
noparetily a carcless heap, the hillock is really a most ingenions |

‘vice for evading the effects of wind and the attacks of enemies, ; ‘
‘1 yet ‘more especially for recciving and husbanding the heat of <
#%5un, Its exterior always presents the appearance of a dome ;
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and from its summit a namber of avenues, carefully excavated
like tunnels, lead downwards into the interior,—the number of
them depending on the populstion and extent of the nest. Their
external apertures arv of varied size; there is sometimes a prin-
cipal one at the top; but there are wsually severil, of unequal
size, whics are surrounded by passages arranged with great
regularity. In the habitations of many species of Ants, we never
! find an aperture of sufficient size to allow the entrance of enemies
bor the passage of rain-water; the dome being closed on every
/ side, and having only one aperture near the base, which is not
- unfrequently continued into a serpentine gallery many feet in
extent. With the Yellow Ants, however, it is quite different.
They stand in crowds on their nests during the day, and seem
quite fearless of any disturbance to the interior ; and at night,
before retiring to the bottom of their habitation, they close all
the apertures with the greatest carz. This: curious fact was first
discovered by Huber, to whom we owe so much of our-knowledge
of the economy of Bees snd Ants. On closely watching the
appearance of one of these nests, he found it undergoing an hourlyr
change; so that the apertures, so spacious in the midéle of the
day, gradually diminished in size towards the evening, ind at
night entirely disappeared ; the dome being then closed in cvery
part, and all the Ants .I;cit:? concealed within. !n order to
accomplish ghis, the Ants draw little bits of wood into the
openings, placing them acress the entrance, and ginking the ends
in the covering of the hill ; they then feich others, laying them
across the first, and 8o continue sélegting other picces, smaller
@ind smaller as the work advanses towards its “accomplishment ;
and finally close the opening with bits of dried leaves, and similar
materials.—In the morning, a téw Ants may be seen wandering
about the exterior of the nest,—the numbers griidually inczeasing.
as others emerge from the inferior under the little roofs formed
ab the entrance of cach avenue ;-and these soon set t8 work, and
begin to clear away the bafricedes. This employment continues
for hours, until at length the apertures are sufficiertly extended ;
and the materials nsed in closing them are distributed over the'
exterior of the nest. This is a daily labour, unless it raine, or
the morning threatens rain ; and if rain come on after it has been
performed, they hasten to close the apertures as at night. :
"I'he dome contains a number of spacious chambers, comimun
cating with cach other by gulleries; these chambers, howgv
are low, irregnlar in figure, and carelessly constructed ; but ¢
are convenient, nevertheless, for the purpose Yor whigh th
Q9
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construeted,—that of containing the farve and pup: at ortain
hours of the day. The eggs, whea deposited by the fegz'dc or
queen ant (who drops thens at random in lwy progress through
thonest), are taken charge of by the workirs’; who immediately
scizg them aid carry-them in their mouths, in small “pareels,
-and lay, them in heaps in separate apartments. They .constantly
tend them until they are natched, incessantly turning them back-
wards and forwards with their tongues for the purpose  mois-
tening them, without which they would come to nothing ; and
it must be to the moisture thus imparted to them, that the great '\
enlargement of the eggs is due, which has been constantly noticed </
previously to the hatching of the larva. The workers frequently
remove the eggs from one quarter of the nest to another, as they
require a warmer or a cooler, a moister or a drier atmosphere ;

- and at intervals they breod over them, as if to impast to them
a genial warmth." Wehen the darve come forth, the workers aro
almost conutently engaged in supplying their wants and forward-
ing their growth., Every eveping, an hour befdfe sunset, they
regularly remove the whole*brood a8 well as the eggs and pupw)
to cells situated lower downein the earth, where they will be safe
from cold; and in the morning they as eonstantly remove them
again towards the surface of the nest,—unless there is a prespect’
of cold or wret weather, in which caSe they do not remove them.
When the rays of th sun first strike upon the nest; a most ani-
mated sceno takes place, d'he Ants an the exterior are the first
to feel the influence of theowarmth ; they enter the nest, run

y along the wvenues and- golléries to ¢he various chambers, and

communicate theé intglligence tosevery ant they meet,—tappirg
their fellows gently with their antennm, or, if this be not attended
t0, biting them severely with théir mandiblgs. A% last the whole
colony scems to partake of the excitement, and each labourer
then carefully takes" o larva or a pupa in his mouth, conveys it
through all’ the winding passages to the oufside, and places ithe
' sueh a position as to-receive tile rays of the sun.  The larvae ang
pup® are seldom exposed to the full rays of the sun for a longer
‘period than fifteen or twenty sninutes ; they are then conveye
mtc little cells constructed on the exterior of the nest purposaly ¢,
receive them, and are ‘protected from the too great heat of the
a%un’s rays, by a slight covering of chaff, stubble, or other light
aohatter!  As the heat of the sun decreases in the afternoon, the
‘iz and pupe are again fully exposed to it for short, ee’a,son

1 Yefore, and are then carefully returned one b): ons, through the
hsnet interminabie passages, each into the ‘dentical chatftbedl
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from wikich it was brought iu the morning; and after this they are
carefuity fed by the workers, who nourish them with ¢he food
they have collectcd during the cay.

When the larvas have attained their full growth, they spin a

cocoon, in which they remain as pupm until the iime of their
final chang.. In this state they are commronly, but erroneously,
known ungor the name of “eggs;” and being a favounite article
‘of foodVwith pheasants and partridges, they wre eagerly sought
Mter by persons who rear these birds from the egg. The cocoons
containing the pupe are of a long cylindrical form, and of a dirty
-white colour ; and the contained animals are perfectly motionless.
Whea ready to come forth as perfect Ants, they cannot, like most
other Tnsects, set themselves free from their envelope; but they
are depes;dent upon the assistance of the workers, who moisten it
and cut it with their mandibles, and ther gently draw forth the
contained body. The greatest care is bestowed apon the winged
Ants,—the perfect males and- females,—on which the, continuance
of the race depends ; these sre most assiduously-tended hy the
workers, who cleanse their -bgdies, vxtend their wings, sdpply
them with food, and accompany #shem in their wanderings
through the hive. A.large nmabgr of the winged Awis are
produced cvery season in each community; and ‘they: may be
frequently seen in the autumn, covering almost the wholg surface
of the hillock. The greater pumber of these, however, perish in
various ways; and only a small namber remain, either to found
new colonics, or to keep up thé populaticn of the parental resi-
dence.  Sometinies the .new colony is gpmmenced by the queen
dfone: who excavates her futnre 'd\vc'lliug-pl:féc, and lays the
wos, feeds the larvee, and tends the popm, without any assist-
ance; but the workexs that are-first produced; then aid her in
the requisite attentions to the subsequent progeny. In other
instances, the queen falls in with a few workers, that have wan-
44ed, at this period of excitement, to an unusual distance from
the nest ; and if so, they vhitetheiv labours with hers.

The most remarkable fact connected with the histary of Ants,

3 the propensity possc-ﬁetl by _certan species to kidnap the.
workers of other species, and to compel them t6 labour for the
benefit of the community, thus using them completely as slaves ;
and, as far as we yet know, the kidnappers are red or pal
goloured Ants, whilst the slaves are of a jet black. The time
capturing slaves extonds over a period of about ten weeks, |
never commences yntil the male and female Ants are
coming forth from the pupa stite; and thus the marand
» ee?2
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igterfere with the continuationof the species. This appears to
be a spetial adaptation of their pecaliar instinct ; forif the attacks
were made on the nests e®the Nagro Ants, befare those by whom
the race is propagatedl are ready, to issue #orth, it must speedily
Wecome extiet.— When' ghe Red Ants are fbout to sall)’ forth on
. a tharauding expedition, they sénd scouts to ascertadn the exact
positio‘n in which a coloay of Negro Ants may be found ; these
. scouts, having dizscovered the object of their search, return tg
their nest and report their success. Shortly afterwards, ti
army of Red Ants marches forth, headed by a vanguard, con=
sisting of eight or ten Antsgonly, which is perpetually being®
changed,—the inflividuals which constitute it, halting, when they
have advanced a little before the main body, falling to the rear,
and being replaced by others. 'When they have arrivednear the
Negro colony, they disperse, wandering through the herbage, and
hunting about, as if gware ofethe neighhourhood of the object of
their scargh, yet ignorant of its efact position. At last they
discover the settlgment ; and the fosemost of th&fnvaders rush-
ing impetu.ous]y_to the sttack,eare met, grappled \\jth, and
frequently killed by the Negroes on guard. The alarm is
quicky® c_omn;unimtcd to the mterior ofs the pest; the Negroes
sally forth by thousafids; and the Red Ants rushing to the
rescue, a despcraw‘lconﬂict. ‘ensucs, which, however, always
terminates in the defeatof the Neégrdes, who fetire to the
innermost recesses of their.hnbitntio.m Nawv follows the scene of
pillage. The Red Aate *%ith ‘their posverful mandibles, tear
open the sides of the ,Ngg:o’Ant-llﬂlg ang rush into the heart of
the citadel. In®a few mintitesgeach of* the mvaders emergS®
carrying in its mouth the pupa ofa, worker Negro ; which it has
obtained in spit¥ of the vigilfce and yalow® of its natural
guardians. * The Red Ants return in perfect o.rdcr to their nest,
bearing with them their living® burthens. On'reaching the nest 1
the pupm n'pcar to be treated preciso]y as 'the'lr own; and 2
workers, when they emerges pesfort the various duties of the
communitye with the greatest energy and apparent good-will ;
shey repair the. nest, exeavatg passages, collect food, feed the
Jarvg, take the'pupe into the sunshine, and perform every office
which the welfare of he colony Seems to require; in fact, they
nduct themselves entirely as if fulfilling their original des-
atiow. ™ :

e, dotails of thia Appendix have been chiefly taken from My, Ne y
ellent % Fsmili‘r Introduction to the History of Ingects®™ i 1
o, -
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h N.B.—The numbers refer lo the parographs.

) 2l A. Amphfoxus, 585 Argonauta, 890

’ Aanp-wovr, 198 Amphipoda, 704 Argulus, §13
Anrd.yark, 240 Amphitrite, m Armadillo, 246
Aberdevine, 357 Ampullaria, 930° Ariadillo pustulatus, 799
AchLEriuE, 1026 Anabas, 561 Arnce, 271
Acanthocinus, 657 Anabasider, 561 Artemia, 803
Acanthopt rygii, 561 | Anableps, 567 ArTiCULATA, 506
Acaride, 751, 765 Anarrhicas, 563 Arvicole, 228
Acarus @ dticus, 766 A , a Asaphus, 500
Acarus scablel, 766 Auatide, 453 ! Ascaris, 30
Accentor, 400 Anchovy, 57 Asporgillym- 663
Achetide, 668 » Andranide 097 Asp, 510
Achating, 914 Anglers, 364 Ass, 51 3
Acherontia, 707 Angora Goat, 572 Aslerias, 076
Acipenzeriva, 501 Anguine Lizards, 501 Asteroida, 1082
Acrochordus, 507 Anilocra, 799 Astraea, 1071
Actiniee, 1058 LNNELIDA, 500, 824 Athalin, 687
° Actiniz gemmacea, 1066 Anoblum, 647 Athericera, 72
Aculeata, 606 Anodon, 40 Auk, 457
Acontins, 52 Anolis, 404 o | Murelia, 706
Aculeata entomop hags, 68 | Anomia, 0450 Aurochs, 279
Aculeata pradones, 622 Anomapra, T Australian bower-bird, 395
Addax, 968 Anoploura, #37, 730 * Avicula, 952
Adder, 510 Anoplotherinm, 238 Avooet, 451
Adjutant-Stork, 49 Ant, 604, 1 pp. . Axolot], 514
Folis, 915 Ant-caters, 239, 26 Ayenye, 164 *
Ag«mi.la. 400, 497 Antelopider, Wi Agrion virgo, 673
Agaricia, 1072 Anthragda, 730
Agouti, 234 Anthophors sxtusa, 731 o B,
Ad, 241 Antipathes, 1003 Biaboon, 1457 154
Aflurus, 234 Apkaniptera, 656 Babyrousea, 206
Albatross, 450 Aphide, P18 Bacillarix, 1127
Alcide, 457 Aphis, 719 Baoterin ftugilis, 667
Alcedinide, 412 Apbrodita, B30 Bactrian Camel, /8
Aleyonian Polypes, 1003 Apider, 658, A 'Badger, 193
Aleyonium, 1089 Aplysis, 617 Balena, 214,
Alligator, 401 Aprophora, 718 Balanide, 314
Alligstor-tortoise, 489 Apus, 80x . . Balx’n(;ptcra, 214
Alpaca, 232 Arnbian Camel, 278 Balanide, 833 3
Alpine Partridge, 432 ARACHXIDA, Y38 Balaninus, 655
Alpine Swife, 40g Arancide, 752 Balanus, 827
American Bison, 970 Aranciformes, §12 Bald Erne, 370
American Osmcb, 437 Arenicols, 839 Balistes, 560 -8
Ammonite, 807 Arctie fox, 195 Balistidz, 560
Ammonitide, 857 Ardeide, 43 Bandicoot, 311
Amnodytes, 577 Argala, 440 Bank Swallow, 407

Ampelide, 398, 404
Amphinome, 539

| Argali, 274
' Argyromota, 750

l Rgnkive Jungle
Banxﬂng 1%
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Barbel, 5657
Rarnacle, §25, 820
, Barnacie Goose, 455
Biacudn, 555
Basilink, 496 v
Bag e, 553
y Bat, 165 ,
Bat-louse, 725
Batrackia, 485 .
Bear, 190
BeaVer, 229
Béche-de-mer, 1023
Bed-Bug, 722
Bee, 604
Beo-Bird, 707
Bee-eater, 405, 413
Beetles, 637
Belemnite, 856
Bellerophon, 892
Reluga, 211
wbicidee, 853
e 0SS s
aorm, 501
SnilDs, 329
Birds of Paradise, 305
Birds of Prgy, 350
Birgus, J&7
Bittorn, 445«
Blnck Bear; 199
Blackbird, 402 ®
Black-cap, 400
Black-Cock, 462
Black Coral, 1001
| Black Rat, 223
: Blnck-Swift, 4@
' Black-Scofer, 4%
"~ Blaps mortisaga, 653
Bialtidar, 665
Blatta orientalis, 665
Bleak, 567 Y

.

. -

Bien m'.hr' 563 ‘

Blephards, 550
Blind-Worm, 502
Bluo Shagk, 582
: Buar, 296
Boat Bill, 440
Boat.-Flies, 720
Bocydium, 718

Al
Bohemian Chatterer, 406

Boide, 507
WBombardicr Heotle, 544
smbi, 698

nbilins, 730
&loyoiie, 710
=, 710

550
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l Caaing Whale, 211

13 DEX. y

*

Bostrichus typographus, 656
Bot-Flies, 731
Bottle-headed
Bovider, 269
Boviform Antelopes, 264
Bowerbankin densa, 1006
‘Brachinus, 644
BiACHIOPODA, 065
Brachelytra, 646,
Brackyoura, 787
Brachmin Ox, 267
Branchigpoda, 801
Branchj 803
Bream, S8
Brent-Goose, 456
Brown Bear, 100
Brown.Creeper, 49
Brown-Gannes, 44)
Brown Ptarmigan, 452
Brown-Rat, 223
Buccinoiger, 922 .
Buccinum, 022
Buccinum undatum, 957
Bueeride, 2~
Buffalo, 20 -
Bugs, 721
Bulimus, 914
Bulla, 917
Bullmp, 917
Bulldog bat, 192
ullS~ch, 388
Bullbead, &6
Buprostis, 547
Burraping Ovw], 382
Burying Boetls, G4
« Bugb Anstelope,
Bash-Gost, 266
Buteher virds 108
Buttersfiies, 191
Buzzard, 574

Whale, 212

lc' »

Cachalot. 213
Caddige iy, 63%
Caddice-worm, 622
Calgndria, 655
Caligus, 814
Cullichroma, 650
Jalling Crabs, 766
Callithrix, 160
Calymene, 000
Camberwell Beauty, 7046

“

Camel, 278
Camelider, 275, 978
Camelopardidea, 363
Cannda Goose, 455
Cannry, 38

4 V. B~ The numbers refer lo phe parag/aphs.

Cancer, 754
Canide, 195
farftharis, 654 -
Capercallzie, 442
Cape Hunting
Cape Mole, 176
Caprella, 710
Capride, 272

v—

g, 196

Caprimulgide, 405, 406
Capromys, 227
Capuchins, 150
Capuloide, 921
Capybara, 217, 234
Carabide, 643
Carcinus, 765
Cardiacea, 933
Cardium, 453 '~
Carinaria, 181
Carnivora, X1
Cuarp, %67
Carpenter Bee, 697
Cartilysinous Fishes, 551
| Caryophyllia, 10;0 *
Cashmir Goat, 272
Cassidarig, 650

| Cassis, 524
Cassownry, 439
Castorida, 220

Cat tribe, 185

| Catadontider, 213

| Caviare, 291

Cavider, 233
Cayman, 401

Cebidar, 158

Cebus, 150
Cecilamyla, 747
Cellwdicole, 754
Centipede, 823
Cephalapsis, 507
Crriararona, §77
Cerastes, 510
Cercopithecus, 153
Cercopides, 716
Corthiader, 419
Cervider, 200
Cestracion, 559
Cestum Venerls, 1037
Cetacea, 207

Cotonia, 651
Chaxtodon, 557
Chaionidar, 433
('ﬁﬂ’t‘l'lllr, S0
Chaleidigg, il
Ohaleis, m; o
t.‘AamrImnidrr. 440
Chamoig; W04, 207
Char, 570

| Charvadsjade, 445

Capriform Antelopes, 267 2§

a

-,



eetah, 168
helromeles, 172
Jheirognys, 164
heironectes, 564
heiroplerm, 165
holifer, 763
Chelone, 453 @
Welonia, 485
Thelomidee, 466
evrotain, 277
higoe, 745
{lognatha, 024
%ilopoda, 823
Chimeera, 501
himpanzee, 148
nchilla, 235

hiton, 92§
lamydosurns, 407
Chlamyphorfls, 248
Chondropterygii, 581
Chough, 305
Chrysochlaris, 17044
Chryromelina, 600 o
Cicada, 716
Cicadide 2716
Cicindelidar, 643
Cidaris, 1011
Cilicbynchiala, 1095
] Cimex, 722
Cln'lt|d¢‘, 722
| | Cineras, 830
Cinercous l:mc, a0
Crunuorona, 826
Civet, 197
Cladocera, B03
lam, 941
Clavicornes, 648
Clavagella, 963
Clio, 889
ClothesMoth, 712
Clotho, 757
Clupeide, 571
Clypeastar, 1011

# Coati, 200
Coal-fish, 574

!

Y

U Couk of the Woods, 032

: Cockatoo, 422

Cobaya, 203
\(,uc}.chur v, 651
I S9Cockle, 953
Yockreach, 665 *
Cocostens, 087

Cobbler. fial, 550
Cobra di Capello, 510
Coceider, 720
Cocelnella, ooy
Caccus, 720
Cochineal, 720

o®

.

2 IND EX.

Cod, 573 )
Codling-Moth, 711
Caleimintin, 854
Coendun, 238
Canomyidae 728
Coleoptera, 636
Colidear,"3M1
Colobus, 152
Coluberidg, 07
Colugo, 163
Colwmbide, 498
Colymbidea, 4356
Comatula, 1016
Common Fow!
Condor, 378
Condylura, 176
Conger, 570
Conirostres, 385
Cony, 204

Coot, 452
repoda, 816

31

Corallinum, 1063
Cormovant, 46 J
Coronuda,
Coreide,
Caryphama, 550 ©
Loryphinm, P86 J
Cassus, 709 =
Cottus, 536 o
Conenb 425
Cowry, WG, (22 o . g
Loy pu.O:)J
Crab, %85 .
lCrntrcnlmg Opomﬂ: 0
Crubvn.l:&‘. e
Cracide, 430
' Crake, 45 -
Cranegi7 .
Cray-fish, 784
Crooper, 419
Crestod Carassow, 430
Crested JTerom, 440
Crcpufm{uri.t, 708, 707
| Cricket, 650
Cridideag101Ge
Crioceris, 657
Crocodile, 490
Crozsbil, 300e
Crotalide, 590
Crow, 303, M4
CnusTACEA, 707
Clenoidians, 396, 590
Cuckoo, 425
Cuckoo-spit, 718
Cuculida, 421, 435
Cudicide, 737
Curassow, 430
Curcalio, 655
.

Coral lﬂnd.lnndneefs. 1073 |

L

*

. Cynmus, 706

N. B'-I.he nwben r&er to the pﬂragrapb‘

Cuxlmf, 450 o
Curgores (Birds), 436
Curgores (Spiders), 75
Cursoria (Ilvcc!a), o2

Curucui, 411 .
Cushat, !Qﬂ

Cyelica, 639 . .

| Cyeloidians, 506, 590

Cffclodranchiata, 028
Cyelops, 810
Cyclostomata, 585
Cydippe, 1033
Cynipide, 629
Cymocephalus, 156
Cynthia, 076
Cypraa, 922
Cyprenider, 567
Cypris, 808
Cystecercus, 854

.

o o0

Tab, %74
l'hctylnpt&m. 55be
Daman, 204
Daphnin, 804 ®
Dagter, 361
Day-1i&, 674%
Darwin’s Rhea, 438

p Durwin's eheory of Coral

formations, 1077
Dif®yurus, 310
Dead-man’s-hand, 1069
Death's-head Moth, 707
Doer, 960
Degohinidee, 239, 211
Demoiselle, 447
Dendrophyllin, 1070
Dggman, 177

crmapteng, 663
TWermeshes, 68 ®
Dibranchiala, 886
Didelphie, 300
Dinornis, 442
Dinotherium, 303 o o
Diodon, 533
De)nh‘r&. 754
Dipus, 222
Disedboli, 675
Divers, 450
Diving Spider, 759
Diurnal Owls, 381
Dinrnal (Lepidp®
Do, 437, 441
Dog, 13, 14, 196

=
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.,.\'.B.--Z'Im numbers efer fo the paragiophs.
Donax, 955, Eristalis, 311 . s
Dor, 631 Eme, 370 .
Dorcus, 652 Eryantes, 767 »
Doris, 513 Esculeat Swallow, 400
Dimonse, 22{ Esocide, 66
Dorsibranchiala, 838 Enphrosine, 39
Dory, 55 | gnptxla. (]
Dotterel S 85 Zuropiean Bison, 20
Dourouconli, 160 European Hoopoe, 411
Druco, 496 European Nuthateh, 419
Dragon.ilies, 672 Europman Wren, 420
Dreissena, 948 Euryale, 1015
Drill, 166 Exocetus, 568
Dromedary, 270, 261 .
Drummer, 665 ' T.
Duck, 434
Duck-billed Platypus, 317 Faleon x'da'; 365
Dugong, 306 Fallow-Deer, 261
Dunnoclk, 400 False Searpions, 762
Dynastes, 651 Felide, 1686
sopus, 172 ¢ | Pelis, 106 *
08, 635 Ferret, 192 ¢
suetal, 301 Fleld-Cricket, 668
3 ¢ Fiold-Mouse, 226, 2°8
o B Fiftcor spiritd Stickleback,
Bagle, 359 556 )
Eagle-Owl, 382 Filarin, 253
Rarthwiifn, §42 | File-Fish, 580 ’
Earwig, 062" | Fiteide, J67
Echidna, 320 | Finches, 33, 387
Eehinida, 1002 o Fisues, 575 @

EcHINODENMATA, 1000
Echinus, 1000, 1002 <
Edenlata, 230 1
Edyiophthalma, 794

Eel, 576

£ 313 o .
Egyptian Vualture, 378
Eider Duck, 455
Elater, 647
Eloctric Bol, 577
Electric Ray, 654 C
Elephant, 266

Elophant. Seal, 292

Elk, 260

Erw A%

Ewmide, 488, 487
Emperor Moth, 16

Smysaurns, 487
"qchelys, 1115¢ ¢

Bol 5 s, 1019

»

| #L1GT Frog, 664
P Fissipennay 713
| Fa'm?f‘q,‘rr:, L
| Fistulfride, X
| Flaminge, 454
FIALFlsh,, 574
{lea, 735, o
lownder, 674 =
Fiuko, 574
Flustra, 1101
Fly, 732
Fly-cateher £40
Flying-Fish, %8
Flying-Lemur, 163
Flying Plulangsr, 31%,
Foraminifera, 1107 *
Forest. flies, 725
| Fovfoulida,563
| Formicida, 634
1

L
-0

-
e o

3
o

o

D

res,
Fox, 106
| Fox-Shark, 62
| Fax-tailed Monkey, 160
! Freshwater Museel, 349
Frigote.Bird, 4m
Fringillidg, 356, 347
Frog, 510
Frog-hoppers, 718

Fulgoride, 716 :

Fulgora lanternarie

Furfieal, 22 ’

G.

Gadfly, 720

Gadida, 573,

Gaillonells, 1133

| Galago, 162

| Galathea, 728
Galeodes, 763
Galeopithecus, 163
Galerucing, 660

Gall-fligs, 684
Gallerin, 712
Gallinacea, 430
Ganoideansz, 568
Gar-Fish, 668
Garralous Roller, 410
GASTEROTODAY 02
Gasterosteus, 556
Gastrochaena, 063

| Gavial, 401

Gazelle; 255

Geearcinus, 786

Gecko, 400 ¢

Genet, 197

Geogorisea, 721, 792

Geometrida, 711

Geophilus, 823

Geotrupes, 650

Ghost-Moth, 708

Gibben, 14%

Glraffe, 263

Girdle of Venus, 1067

Glaueys, 915

Glead, 5373

Globe-Fish, 570

| Glameris, 824

| Gluttan, 103

o Glyptodan, 247

| Gny, 268

Goat, 272

Goat-Moth, 709

soatsucker, 405, 406

Goby, 563

Gold. Pish, 567

Galden-crested Wren, 409

Golden Plover, 445

Golden Thrush, 42

Goldfinch, 53

Ganyle ‘es, 765

Goose, 455

Goosandor, 455

Gorlus, gig

Gorgonia, 1009

Gosinwk, 372

Grakie, 305

Crollate g, 143

s
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