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‘PREFACE. ;

Tue present Work owes its origin to the flatter-
ing manner in which the lessons it contains were
listened to by numerous and attentive audiences in
several of the leading Institutions in the Kingdom,
A before whom* the Author has endeavoured to sim-
plify and render® popular the subject upon which
" \ ;t treats. ‘The following pages contain, in fact, the
1 ' ,/ cubstance of the Fullerian Lecuucs on Animal Phy-

|~ siology, delivered during three ‘successive vears in
. ) the theatre of the Royal Institution of Great Bri-
| tain. May they, in theu‘ present. form, obtain at
23 the hands of the¢ Public the came indulgence which
i) was bestowed upon the Writer by those to whom,

. .as lectures, they were originally addressed !
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NATURAL HISTORY.

«CHSPTER 1.

»  Irisimpossible that any pegson, however thought-
less and unaccustomed to. observe the works of Crea-
tion, can logk around him, even during a morning’s
ramble through the fields, without Jbeing struck with -~
the number of living beings that offer themselyes
to his notice, presenting infinite “diversity of form,
and obviously adapted, by their construction . and

<habits, to occupy various ard widely different situa-
tions. The careless lounger, indeed, untaught to
mark the less obtfusive and minuter features of the
landscape, sees, pefhaps, the cattle grazing in the
field; watches the swallows as they glance along, or
listens with undefined emotions of pleasure to the
vocal choir of unseen feathered songsters; .and, con-
tent with these symptoms of life around him, passes
snksalng SnEaEdes RS JBS SRR an L,..'\-_.'j;:r".‘g-
s wrandered; gRiEHTe 16 URAEERERS < a4 Tae
finde around him ¢ kis prying eye and mind intelligent
not oaly ean npprm&n(n the grosser Licautics of the,
VOL. L. B
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~ scene, and gather full enjoyment from the survey, ,

but perceive objects of wontler multiply’at every step
he takes—the grass, the trees, the flowers, the earth,
the air, swarm with innumeMle kinds of active liv-

ine 3 c , ned reveals
4ng creatures—every, stone uptarned reveals some

insect wofider ; nay, the stagnant ditch he knows to
be a world wherein incalculahle myriads pass their
lives, and every drop to swarm with animated atoms,
able to proclaun the -Ommpotent “Designereloudly as
the stars themsel\ es. <

Is it upon the zea-shore that the student of nature

walks? Each ripplitg wave h\s gt his feet some tri-
bute from the deep, and tells of wonders indescribable
— brings corallines angl painted shells; and thousand
grotesque beings, samples left te show that in the
sea, through all its spacious gealms, life still is found
—that crea;urcs there exist more numerously than
on the earth itself, all perfe'ct in their construction,
and, although so diversified in shape and attributes,
alike subservient, to the.general welfare.

And yet how few, even at the present day, tum.

their attention to this wondrous scene, or strive at a]]
to understand the-anismal c?eation—‘tq investigate the
structure and contrivance that adt.lpt each species to
perform certain important duties—-to perceive the
uses and relations of each group—to contemplate
the habits and the instinctssthat direct the differen
tribes—and, lastl\,, to trace out the means \\hereb)
the mighty w hole, forted of such diverse parts,*is al]
along preserved in perfect harmony'

The Qtudy of Natural* Hlbt()r) and of Animal Ph)P
siology is confessedl) one of the grandest as well
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, s the most difficult *of sciences, To understand

t_be laws whéreby even the human body is built up;
lies not within the power of human industry Or
hul.nan research; muclf 1€ss to comprehend the lengthy
series of creation that extends from man; the most
exalted form of living beings, down to the' apathe'fic
sponge, which, fixed upon arock, seems equally de-
prived of sense and motion, But because we are,
and ever must be, imable to grasp the full extent of
S0 magnificent a subject in all its details, let us not
flespair of gaining muchsimportans knowledge from
its contcmp]ution,,whélst,‘as is our present pur-
Pose, beginning with the first appearances of life,
we endeavour, step by step, ;to trace out the most

. Conspicuous forms, the attributes and distribution

of the animals inhabiting our globe, marking their
progressive advancement .in fatelljgence and happi-
ness, and exhibiting the development of their facul-
ties from the simplest to the most perfect conditions
under which they exist. . e
Prepamtory to cn’tering apon a journey so exten-
sive as this, it is, however, necessary to pause for a
few moments, in*order to investigate its limits, and,
standing, as it weré; upon some elevated spot, endea-
vour to map out as far as we cam the regions over
which we are about to travel. 1
But a serious question presents itself for soliition
even as we make this preliminary survey. What is
an animal?  Amongst alt the *forms of organized or
inorganic substances how are we to define precisely

“what an animal is, so as at once to identify it as such-

and distinguish it from a mineral or a vegetable?
b2
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Linnzeus, the founder of our séience in modern times,
thought that, by an axiom in every way worthy of
the mind that gave it birth, he had fully and com-
pletely settied this important inquiry. The cele-
brated axiom of Linngus, as the reader may proba-
bly remeinber, was this:  Stones grow, vegetables
grow and live, animals grow,, live, and feel!” T,
be capable of feeling, therefore, was the character-
lrtlc chosen by thic illustrious naturalist whereby to
aistinguish an animal from' any other organized sub-
stance. But, alag! we shall soon find, as we contem-
plate the humblest forms thab are now admitted into
the animal meanon, an entire absence of this charac-
ter, as far, at least, as we have the means “of Judging,

How are we to prove, for instance,ghat Spenges, while
in theix living state, possess sensation?  You may tear
them or cut _them; boze them with a red-hot iron;
attack them with chémical stimuli of any kind; yet,

lacerate and torturé them as you will, they will never
shrink under the Jnquisition, or confess by the slight-
est tremor that they are possessed of feeling or capa-
ble of sensation. On the other side, look at the
vegetable kingdem. iSee “we not 'thato many plants
appear to feel the solar mﬂuence,"tummg their flow-

ers to the beams of the sun, or diréeting the fibrils of
their roots in search of nourishment? Does not the
sensitive-plant shrink at the slightest contact? g
we are to judge of the possession of the power of
fccﬁlig from the movements caused by external
impressions, there are members of the vegetable

.
world that have far moresclaim to the title of : animal$®
. than many of tﬁe huﬁibler crgatures now unhesitat-

©

o
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. ingly classed by the Zoologist as belonging to his «

? department of Lcreationp.

. To possess the fatulty by of moving from place to place
has been said by some” authors to be the peculiar
attribute of an afiimal. The plant, my they, 1§
rooted and fixed ; the animal is endowed with loco-
motion, and able to rove about in search of food.
But even this distinction, we shall hereafter see, fails
in very Mumerous instances., *Inf.the animal serifs
there are living beings that are immovably attached
to some externsl object Huring the whole period of
their existence, and seém to be as deyoid of locomo-
tive power. as any vegetables. Again, on the con-
' * trary, there are plants that ewince this faculty, and
| are, to a certain extent, capable of changing their

- situation ; consequently, this second characteristic is
{ as insufficient as the former. © " -

y Perhaps the best definition of an animal that has

¢ yet been offered is, that animals are possessed of an

’ internal receptacle for food, wherein they collect the

nutriment destined for their' support ; in other words,

that animals are provided with a stomach, while

plants are only pcrmcatcd by tubés, through which

the nutritive juices flow equally to every part. But,

unfortunately, in the very first class of animals that

awaits our notice, the SpoNGEs, there is no internal

reservoir of aliment whatever, nor anything that can

!- be comparcd to a stomachal canty- so that our at-
tempts at discrimination are once more bafiled.

Chemistry has been appealed to, in order to solve

‘this important question. We are told that animal

substances contain an aabundance of Azote, or Nitro-
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nish that element:—that the existencé of the azote
ifi question causes animal matter%o emit a smell like
burned horft when fire is appliéd, a circumstance that
<s said to be sufﬁclept to idehtify it. This, to say
the best &f it, is but a clumsy distinction, and, more-
over, is open to fatal objections; for there are vege-
tables that contain azote, and that, perhaps, as abun-
dantly as many Jﬁumgls. In the midse of these
difficulties, modern scieneé has had recourse to an
entirely new line of investiggtion, which, doubtless,
will ultimately yield impqrtant regults connected with
so intricate an inquiry. This is based upon the dif-
ferent appearances presented by the fissues or com-
ponent structures of animals andsvegetables respect-
ively avhen they are accuratgly examined under high
magnifying powérs; ahd, as an instance of the suc-
cess that may be antxcxp’tted to result from this Jine
of resegreh, as well as ‘of the near approximation he.
tween the animel and vegetable kingdoms, even ip
outward appearance, ond example will be sufficient
for our present purpose. The Corallines are, for the
most part, decidedly¥animals, and * many of them, a¢
we shall ‘hereafter see, animals o& very complex op-
ganization ; but several of these, e. 9’ Corallina opun-
ti and C. officinalis, which, from their almost exaet
resemblance to Zoophytes, *were supposed to have
the game structure, and were unhesitatingly admitteq
by "Cuvier into the ammal'scucs, have been foung,
by examining them with a nicrqscope, after the harq
: caleareous matter is dl.'ssbb ed out of them, to belpng

0. . E
° .

.
.

g,
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to the vegetable world; inasmuch as they are com-
posed of vegétable cellular tissue, which, having a pe-
culiar arrangementy, is readily (hstmgmahable. Thus,
therefore, when we dré¢ better acquainted with the
microscopic appearuntes of the different fissues that
enter into the composition of organized gubstances,
important facts, calculated to throw light upon the
subject we are now discussing, may reasonably be
expecteds ¢ . .

But we must advance” a step further yet, before
we have fully laid before the reader the difficulties
that attend this pigce of inyestigation, It has recent-
ly been stated, and apparently upon good founda-
tion, that there are organizegd forms that are vege-
tables at one period of their existence and animals
at another. Many of, the Conferve, for example,
are equally claimed by Z0'01001§~S and Botanists ;
and some among these, as the ‘Oscillatoriee, are said
to be poasessc;-d of locomotion in one stage of their
growth, while in another they are fixed and motipn-
less. So nearly, then, dothe animal and vegetable
worlds approximate, remote and separate as they
appear to be wlen examinedsonly in their typical
forms. nght and darkness are distinet Trom each
other, and no one possessed of eyesight would be in
danger of confounding night with day; yet he, who
looking upon the evening sky would attempt to
point out precisely the line of separation between
the parting day and the approaching mght, would
have a difficult task to perform. Thus is it with

* the Physiologist who endeavours to draw the boundary

P
|
~ -
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between these two grand kingdoms of nature; for so ,
gradually and imperceptibly dg their conﬁnes blend,
that it is at present utterly o of his power to
define exadtly where vegetablé existence ceases and

canimal hfé begms. s '
.
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CHAPTER II. =~ °
ON SPONGES, THEIR .VABIOUS FORME AND GENERAL HISTORY.
o (RO °

Havixg, in the preceding chapter, confessed our
ignorance of any characters that ‘essentially distin-
guish an animal fxom % vegetable, wg are reduced to
the necessity of conventionally allotting to the Botan-
ist a certain share of the organized creation, whilst,
as Zoologists, we take to ourselves the contemplation
of the remaining portion: our next inquiry must,
consequently, be concerning"'th‘e Joint.at which the
division is to be made. Y .

It appears that, by the almost universal cansent of
modern Naturalists, all those marine and fresh-water
productions called SpoNeEs have been grouped to-
gether in one extensive class, and assigned to the
share of thCOZoo'lomcal student ag“the lowest beings
to which the name of animal is rightly dpphcable -
how far they aré entitled to the appellation, we must,
therefore, now proceed to inquire.

All sponges are inhabitants of the water, and«for
the most part they are marine. Some forms encrust
the surfaces of rocks, on which they spread them-
selves like a soft and living carpet; others, attached
“to stones, or coral branches swell into large and

shapeless masses: some, e:\qumte in texture, fix:

B b
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. themselves upon the roofs of ocean-caverns, and
thence hang down like living ;network in the tran-
quil sea ; or, moulded into cup$ and strange fan-
tastic arboréscent shapes, exfaf abundantlv in every

<limate,
oFlg. 15

The common sponges,
(fir 1,) with the appear-
ance and texture of
which, when if a dried
State, every one is fami-
diay, we shall, on that ac-
cdunt,, select for special
description, as,being well
calculated “to illustrate
what ® known concern-
" ing the history of the en-
tire class.”

The sponge of com-
merce (Spongia officina-
lis) is entirely composed
of a most intricate intey-
lacement of horny fila-
“ments, between which wi.
ter passes freely through
all parts of the spongy mass. Wlhien highly mag-
nified, the manner in which these filaments unite
in every direction with thoSe around is dlstmctly
seen: and the annexed figure (fig. 2) will give the
reader a very correct idea ‘of the appearance of 4
minute portion of horny  sponge, thus exhibiteqd
ander the microscope,‘and'show that its entire suh-
stance is made np of countless minute intercommu-




SPONGES. % 11

©

. hicating cells circumsecribed on all sides by thenhorny 3

meshes, * .

The horny netivork, above described, 1s, however,
only the framewdrk or skeleton upon which the
living portion of ‘the sponge is supported and spread
out. Whilst the sponge is alive, or recently detached
from the rock on which it grew, every filament is
found to be coated over with a glairy albuminous
film almost as liquid as oil or®as the white of an egg,
and it is this semi-fluid film which constitutes the
“living portion of the creature ; being endowed with
the power of absorbing nouhshment from the sur-
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. rounding water, and, as it grows, of forming for itself

a horny support which it ‘arrgnges in “definite and
beautiful forms, characteristic of the species to
which it belongs, 2

- If the living sponge, thus conStructed, be examined
while in ifs native element, it is seen to be possessed
of faculties and capabilities ofsa most extraordinary
- and inexplicable character. It was, I believe, Pro-
fossor Bell who, mgny” years ago, first announced in
a paragraph in Nicholsow’s Journal, that, when the
sponge is watched in its natural condition, its sub-
stance is seen to be permeated ip all directions by
strong currents, the course of which may be easily
made apparent by diffusing a little powdered chalk,
or other opaque particles, through the surround-
ing water. ‘

Professor .(h-z}nn has’ more recently and more mi-
nutely examined this part of their economy; and
it is, igdeed, principally to his patient observations
that we are indebted for such a history of sponges
as induces modern Zoologists to classify them gg
members of the animal creation.

By a careful examination of living sponges, the
last-mentioned observer ascertained that the watey
wherein the sponge is immersed is perpetually suck.
ed into its substance through the countless minyte
pozes thatcover its outer surfice, and as incessantly js
again expelled through other and much larger orifices,
that are placed at distant iatervals upon prominent
portions of the body of the sponge (see fig. 1). Iy
the accempanying figure (fig. 3), copied from Pro.-

.fessor Grant's paper, tne course and appearance of

-
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. these currents are indicated.

The water Sucked in Wy the
general porou.; surface is gra-
dually collected by $dme in-
herent and vital pewer of the
sponge into larger and still
larger channels, and at length
is foreibly ejected through the
wide openings that are mdlcat'L
ed in the figure by 1§sumo
arrbws. < s
(The account given Oby Pro-
fessor Grgnt of his first " dis-
covery of these entering ang
issuing currents is extremely
graphic. Having placed a por-
tion of live sponge (‘Spongia

coalita) in a watch-glass with "

some sea~water, “I beheld,”

says he, “for the first time the splendul ‘spec-
tacle of this lwmg fountain (fig. 4) vomiting forth
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., from ‘a cireular cavity an impetuous torrent of
hqmd matter, and hurling along in rapid succes-
sion opaque masses w}uch it strewed everywhere
around. The bgauty and nbvelty of such a scene
in the animal Kingdpm long® srrested my atten-
tion ; but affer twenty-five minutes of constant
observation I was obliged to withdraw my eye, from
fatigue, without having seen the torrent for one
instant changc its, «direction or diminish the mpld-
ity of its course.”* In observing another species
( Spongia panicea }, he is stil} more exact in describing
so interesting a phenomenon. ¢ ¢ Two entire portions
of this sponge were placed together in a glass of
sea-water, with their qrifices opposite to cach other
at the distance of two inches; they appeared to the
naked eye like too living batteries, and spon covered
each other with tlig materials they ejected. I placed
one of them in a shallow vessel, and just covered its
surface and highest orifice with water., On strewing
some - powdered ¢halk on the sx}’rface of the water,
the currents were visible“to a great distance; and,
on placing some pieces of cork or of dry paper over
the apertures, I could perceive therh meving by the
force of the currents at the dls‘tance of ten feet
from the table on which the specimen rested.”)

In a singular form of sponge (Leuconia compressa)
the p?oce% is somewhat modified. This species (fig.
5), which is fusiform and hollow, receives the sur-
roundmg water throug}‘i innumerable pores distribut-
e(L over its outey surface, which, after percolating the

* Jnmes,;n's Ediib. Phil Journal, vol. xiii. o,
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substance of the mass, escapes
into the mtemal cayity, (ﬁv.
5, b,) whence it i® ejected in
a large stream from “tife wide
orifice (d) situated® at one exe
tremity.

We are here naturally cu-
rious to inquire, what is the
cause of “this constant flow of °,
water through the sponge ?
That the currents in gome spectes are thus con-
spicuous, has been.testified by several observers; but
we are even now entirely ignorant concerning the
motive power employed to produce such a cireula-
tion. Some of tife older Zoologists tell us that the
substance of the sponge, when microscopically“exam-
ined, is found to present confractions and dilatations
in some measure comparable to those of a living
heart, whereby the gushes of ater are produced ;
but more recent and accurate observers have ‘satis-
factorily proved that no such contractions are per-
ceptible. Cxlnry movement, a phenomenon that we
shall minutely mvestlgate hereafter; has been suggest-
ed in cxplan'mon of the circumstance, but the most
powerful glasses do not reveal fo us the presence
of those wonderful vibratile filaments known to pro-
duce similar currents i other animals, g

It is doubtless from the water, that, in the manner
above described, traverses e\ery part of its interior,
that the sponge derives the materials for its nourish-
“ment. Particles of mgamyed matter are thus con-
tinually introduced ; and probabl) the living film,
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« that coats every portion of the extensive surface o
presented by the intricate” skeleton or framework,
may be endowed in some mysteﬁous way with the
power of dxgcstu\g such nutnment and of converting
it into its own substance. Let®us, however, com-
plete the general history of sponges before we direct
our attention to particular members of this strange

o glasa of living beinga. Dmmg pertain  duasons of
m[’ Vear, on Illﬂl{lh?{ a" soction (l\mupl\ the Lubstanees
of some sponges, as Dr. Grant informs us, innumera-
ble small granule$ of gelatinons matter will be seen
sprouting in all directiong from the living film that
invests the horny skeleton; and these granules or
globules speedily increase in size, until they form -
minute masses of jelly, which in shape and size
are cOomparable to pins' heads. . At length they
become detached from  the nidus where they grew,
and, escaping into some of the currents issuing from
the spenge; they are whirled away and projected
into the sea (fig. 8, b, b). .

The globules referred to, or gemmules as they are
technically called, are, in fact, so many young
sponges, which, having sprouted as bnds from their
plant-like parent, are to be convcycd to a distance
and disseminated “through the surrounding ocean.
But how is this to be accomplished? The adult
sponge, fiom whence the gélatinous gemmules are
derived, is cemented to the rock, fixed, and, as we
have seen, absolutely motionless and devoid of contrac-
tl’\n, and consequently incapable of carrymrr the off-
spring from place to pl;ncc., or of assisting in eﬁ'ectmg
their dispersion.. The young ‘$ponges, therefore, thc
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. gemmules themselves, must be endowed with some
means of locdmotion, and arifted with powers of which
the animal that gawe them being is totally destitute ;
accordingly, instruments of progressxon' have been
supplied to the nasceént sponge of a most’wonderful
and mysterious character. Before brealeing loose
from the gelatinous spbstance of the parent, these
gemmules, as Professor Grant assures us, are found
10 assme an oyoid form (fig, G5 b ¢)j andy while the
Fig 4,

o @ 3

narrow extremity of each (b) is still attached, the op-
posite end (a) jis seen to be covered over with innu-
merable mxcroscoplc filaments, resembling hairs, cof
infinite minuteness, “but every one instinct with life
and capable of rapid motion. These hairs, or cilia as
they are ter med, fhoved by somé innate power, vibrate
continually ; and fh this way, by the co-operation of
thousands of almost invisible oam, the gemmule is
torn from the substance of the sponge where it was
formed, and, having been driven into the surrouriding
water, shoots like a microscopic meteor through the sea
to a’considerable distance froifi the place of its birth.

Having, at length, arrived in a locality proper for its
“future development, the httle gemmule settles down
upori the surface of some rock’ and sprcads out into a
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film (fig. 6; 2, a, b, ¢); its wonderful apparatus of
oars soon disappears, and, «deprived of*all power of
locomotxon, it gradually sprea}])s begins to form with-
in it the iorny or other fremsework peculiar to its

«species (fitr. 6; g, d), and sooncpresents the same ap-

pearances and‘amves at the same dimensions, as the
original from whence it sprapg. (It would seem,

however, from the observations of Dr. Johnston, the

accurate and learned author of a " History of British
Sponges, that the c1hated.gemmulcs described b) Dr.
Grant are by no.means met with in all spccncs, al-
though he admltq the accuracy of Dz, Grant's views
with respect to some, Dr.J ohnston has hkc“ ise well
described the way in, which sponges® are dev eloped
from the gelatinous globule whenge they originated,
@ proeess that appears to be effected in the following
manner:—'l‘he bittle spongc, according to Dr. Johhf\\’(
ston’s account, ¥ bcgms as a spot-like crust of uniform
texture, porous throdghout, and nearly equally S0 3
yet even in this primitive condmon there is a perfect
circulation’ established, a’current which seeks the in-
terior, and another which flows from it to mix with
the circumfluent-medium.* As the s ange grows in
extent ahd depth, the space for imbibition is en-
larged and the eentrifugal water’in its efflux, flow-
ing at first into one, and then into more currents,
these gradually make for themselves channels in the
cellular texture, the fibres of which are pushed aside,
and prevented by the gontinuance of the stream from
again encroaching on its course. The channels in-
-crease in number with tnc continued growth of the

* History of British Spongf.s andl Lithophytes, pp. 90, 91.
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. sponge; and, as it cannot but happen that they shall
occasionally open into, and cross each other, we have
a wider canal formed by the additional flow of watér
into it. Such of thede ®canals as retu:h near the sur-
face soon effect for themselves a wide opening there ;
for the issuing current continually pushes against Lhe
superficies of the sponge which opposes its efflux,
and gradually thins and loosens its texture until this
ultimately dl:sappears, leaving & wide orifice or oscw-
lum. This is frequently a simple circular hole, but
often, on lookirfg within the outersrim, we notice in
it from two to five lessep oscula united toaether,
which are .the openings of so many canals that have
united there; and sometimesewe find spread within
the osculum, or over its mouth, a network of finer
texture than the rest of the sponge, but otherwise of

~the same nature*and composifion. o"Thes form of the
oscula (fig. 3, b, b), through “luch the currents issue
from the interior of the sponge, (fependq entirely on
the texture of the gpecies and onsthe force of the
effluent currents. If the “texture be loose and fi-
brous, it yields easdy and the oscula are level or
nearly so; if more compact, tlhe skin is pushed be-
yond the surface Into a papillary eminence ; and, if
too firm and dehse to yield to the pressure behind,
the oscula fall again into a level condition. Thev are
also liable to be modifiéd in some degree by external
circumstances; for the littoral sponge, which,. in a
sheltered hollow, or fringed pool will throw up craters
and cones from its surfage, as in ﬁg 4, may be only
“perforated with level oscula when it is swept-over and
rubbed down by the waves of every tide.)
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From the received history of the common sponge,
as given above, there would appear to be little dlﬁ_i'
culty in admitting beings so qrg‘amzed to appertain
to the animal series of creation; but, even granting
some of the highest forms to be entitled to the name
of animals, it is by no means casy to admit that all
the substances. called sponges- are equally worthy of
the appellation. There are, for example, what are
called ¢ gelatinous,sponges,” that do not present the
reticilated.- structure werhave alluded to, but, when
examined undér the microscope, rather resemble the
tissue of plants, as represgntéd in the accompanying
Fig. 7. figure (fig. 7); and, on the
other hand, there are sponges,
the reticulations of which are
so delicate and so widely apart,
_ that it would" be difficult to

imagine them at all capable
_ of producing currents such as
those above desceibed.  Such forms, most probably,
ought to be regarded as members of the vegetable
kingdom. .

In the sponge of commerce, and other allied spe-
cies, the entire framework, as we have seen, consists
of a horny substaice, which, from its ﬂexibility and
resiliency, becomes extremely useful to mankind, and
is an important article of commerce; but there are
varjcus other kinds of sponge, that are utterly
worthless in a commeréial point of view, having their
skeletons supported by silicious. or calcareous parti-
cles, preduced from the surrounding water, and de.’
posited in a crystallized forn, throughout the sub-

’
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. Stance of the sponge, imbedded in a tough fibrous
material that" binds thent together. On destroying
the soft portions ob such sponges, by burning them,
or by solution in a cosresive acid, these ‘erystals are
easily obtained in asséparate condition ; and, if exa-«
mined under a microscope, will be found to present
definite shapes, which, are occasi N teristic
of the species of sponge to whigh thedz Belong
portion of one of “these siligfanss sponges i
sented in the annexed figu

(-fjg. 8), dnglall t 1-
cula diffused through jitse # | « Fp 4% d
substance are found_to as- . > s
sume the appearance of > : -
spines radiating from a
common:centre. Iw other
species the spicula are
merely straight er curved
needle-like bodies, or they
have heads like pins, or
resemble minute rows of
beads; but, whatever their

form, it is more or less
constant andy invariable,
in so much letb, to use an
expression of Professor
Grant, a few of them
brought from any part cof the world uponca needle’s
point would enable the Zoologist to_identify the. spe-
cies “to which they origimally ippertained ; an asser-
tion, however, that must be received with very con-
siderable limitations. '

The presence of silicious’(.spicula thus diffused
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. abundantly through t

: seription’ unimportant
Ppossessing a skeleton of this dE’ P 2 k o

& the circumstance may seem &b first 5ighf,, enables
- o an unexpected, but very satis-
thesGiolosiss Sgehr in of those detached
«factory, ekplanation gf t’{m ui“i'g_ﬂl 2 se detache
and. isoldfted masses of flint, which RGNS chall-
formations are so abundantly,met ‘“I‘,h’ graanged; i
- regular layers through _Stmm of c_onsldfzruble thick-
acss, The mere gssertion, that flints were sponges,
would no doubt startle ¢le reader who Was unac-
quainted with the history of those fossil mH"'_s of
a former ocean; but we *11*‘!.3‘1"3!'"}“_‘l ﬂmft a little
reflection will .sarisf'y the most sceptical of ﬂ“_' truth
of this strange annogncement. I‘mﬁuddud b the
substance of the chalk, which, during long periods,
by it accumulation had continued to overwhelm
sticcessive generatjons 6f marine animals, the sponges
have remained for centuries exposed to the water
that cqutinually percolates such stratg—water which
contains silicious matter in solution. From a well-
known law of chemistry’it is easy to explain why
particles of similar.matter should become aggrepated,
and thus to understind how, in the lapse of ages,
the silicious spicula that origindlly constituted the
framework of a sponge have formed nuclei around
which kindred atoms have constantly accumulated,
until the entire mass has been at last converted into
solid flint. We, are, moreover, by no means left to
mere conjecture or hypothesis upon this interesting
point; nothing is more common in chalky districts
than to dind flints l.\']!.;.t.]']ljrii'l-l being beoken, still eontainl

portions of the rn';glillll.f gponge in an almost il iered

he entire substance of sponges

P
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. condition, and thus afford irrefragable proof of the o
original condltlon of the ehitire mass.

From the hlator) *of sponges we thus learn the fol-
lowing important facts] fonnected with and elucidat-
ing subsequent part? of our subJect'—A film of gela- =
tinous consistence, possessing no stomach afid spread
out upon a framework of its own construction, has
the power of nounshmg itself and of separating from
the sea, if which it is immersed, Perticles of a horny?
calcareous or silicious nafure, and of building up by
means of these Mmaterials 4 peculiar Structure called a
sponge, .

With these facts before us, relntwc to the capabi-
lities of living matter, we are prepared to investigate

the next forms of*%reation that nature offers to our
inspection. .

-

.

-
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o PN AGASTRIO zoormm, FUNGIE, MEA\DRIVE HISTORY AND PRO-
o I"BRT""‘ o» T“E HYDRA \IRIDIS .
L/ .

Tue creatures® that now present® themselves for
description arg so nearly related to the sponges,
described in the last chupter, that, notwithstanding
their different appearance, in strict pﬁysmlogy it a8 s
difficult to separate them. They are universally
allowerl to be animals, but ygt are completely with-
out the powes of] motloﬂ’ neither have they a stomach <
or any dlg'estwe csmtg whatever ; conSIStmg simply
of a living gelatmous film, which is endowed with
the capability of 'constructmg foy itself a stony sup- |
port or framework, that is'derived from the surround-
ing water and moulded into various beautiful shapes ;
each, however, Builf” upon preclse prénciples and
strictly characteristic of the spec!es to which it be-
longs. A . .

The rUNGLE (fig. 9) are remarkable for their
beautiful *and mushroom-like skeletons; although
conccmmg their history, while in a living state, little
has been accurately redorded by modern Naturalists.

Jhe upper surface of gne of these creatures is
formed ‘o numerpus veytigal caleareous plates, which,

“whilst in a living state, suftain and support’ the -
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animal. When recently taken from itsmative ele'melit,
every one of the delicate laminz represented in
the figure is féundeto” be crusted over with a living
gelatinous film; a film so delicate that its existence
can scarcely bé pexceived, except “upon the most,
accurate investigation, and yet, almost *imperceptible
as it is, it is nourished by its own vital energies.
It absorbs from the ocean by means of its whole
surface, and not through anye.meuth, the materialg
necessary for its sustenance, It expands and spreads
in all directions,.and, as its growth proceeds, it moulds
within its substance the exquisitely beautiful skeleton
that belongs to its species.” Various forms of these

VOL. I. g C
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beingcs are met with in tropical seas, and some of

. . .
them present different arrangements of the laminze

of the skeleton, from that exhibited®in the species
here figured; but all of themsagree in these points,
that the animalé have no powen of voluntarily mov-
ing from «placé to place, neither are they possessed of
any mouth, of any cells, or of any apparent means
of seizing and digesting food. $

., If, however, we investigate the histogy of the
Fungia a little more closely, it is beautiful to observe
in, apparently, one of the anost helpless and useless
members of creation, the operations of the same
power and foresight that ‘shield and guard the high-
est and most intelligent. The fumgia, whilst it
is alive, lies upon the sand at the bottom of the
shallow seas of warm climates, or has its base 1oosely
imbedded in the sand. It'is unattached by any
pedicle or root, so that a passing wave of any violence
might easily take’it ‘up and wash it to a distance
from the spot it originally occupied. This being
the case, what is to prevent the Svave from turning it
upside down? It is only upon the upper surface
that the living.crust is ‘spread, swhich forms the
fungia, so that should accident zevefse
the creature would inevitably perish. The arrange.
ment adopted to prevent such an occurrence g
simple enough, but not on.that account less heay.
tiful. The living film that coats
suiface has the" faculty of secreting
of air within its substance ; the bubble
aithough disseminated, as it were at
sufficiently buoyant tétact as floats,

ts position

its laminated
little bubbles
S 80 produced

random, are
and thus proxided

-
‘s

')
®

]
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f Jet the wave wash it ever so far, still the lightest
side keeps uppermost, the floats prevent it from
being reversed, and the creature settles down agairf

L\ in a right position upéif the smooth, bottom of the

3 sea. S s .

» Physiologists of the present day tell us that the

calcareous framework that supports the fungia is ab-

solutely without vitality, dead, and as myuch removed .

from all influence of the living par§, of the animal ase

the rock upon which it résts. Let us, however, be-
ware of setting but with this erromeous impression
upon our minds, or we shall find it difficult to under-
stand the phenomena that occur in higher forms, to
which we shall be gradually led on; let us rather
take the earliest opportunity of proving that these
skeletons are, not dead, gr beyond the reach of*vital
getion, but are still subject td the influence of the
delicate film that secreted them. In order to be
convineed of this, it is only necessary to observe the

L manner in which the_young fungiz sare formed,—a

' process accomplished exactly in the same way as in

the simplest plants. Upon some portion of the liv-

} ing surface of ethe parent there dppears a little bud,

a gelatinous prominénce, a sprout, if we may so call

, it ; and this, gradually increasing iresize, spreads out

| like a young mushroom, and assumes the form of the

original, to which it is attached by a solid pedicle’ of

V’ calcareous matter. Having, however, attained to a

sufficient size, the separation bétween the parent and

y | the young must be effected; an operation which ob-

' viously cannot be explained upon the supposition

that the connecting pedcicle is"dead, and incapable .

c2

-
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¢ .
o of being acted upon by the living parts. It 18
evident that the newly-foymed animal, having con-
structed within itself the mould whereon the film
composing’its pody is spread* out, by its own vital
» power absorbs and rerpoves the'stem that had hitherto
supportetl it,'and, having dissolved the earthy mate-
rials that it first laid down, the young fungia assumes
.4 separate and independent existence.
o We have thus Advenced one step higher in crea-
tion, and not even yet satrived at those forms of
organization which we should be disposed, unhesi-
tatingly, to admit into the ammﬂlherlcs. But to pro-
ceed. Nearly a.U.Lerl to thc Fungiz in the, texture and
stony hardness of thejr skeletons are those beautiful
calcareous structures called MeaNpRINE, or brain-
stonies, one of which, the Meandrina cerebriformis, is

represented, in tbe'a&juining figure (fig. 10). The

* * Fig.10.
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. skeleton of the meandrina is a large and ponderous . «

hemispherical stony mass; the periphery of which is
deeply indented wish large and flexuous sinuositied,
containing innumerable®minute vertical plates, com-
posed of a hard earthy substange. .
While in a living state, the entire convéx aspect
of the mass represented in the figure, and all the si-
nuosities that characterize its surface, were covered-
over with®a vitalized crust, yesembling in texture
that which is found to invest the laminz of a recent
fungia, and endowed withe similar powers. The liv-
ing film referred to,is still gelatinous jn texture, but
is seen to he covered with filamentary processes, ap-
parently the first appearances of tentacula or instru-
ments for seizing @rey, although these are not yet
arranged so as to drag food into a stomach, since no
such cavity exists. On maling g ‘seqtion of the
brain-stone, as represented in the figure, the manner
in which the entire fabric has been constructed be-
comes at once manifest. Originally, when first de-
posited upon the rock whereunto it attached itself,
the young meandrina covered only the minute nucleus
forming the eentr® of the mass’; bt as its growth
proceeded, as the living crust went on extending and
developing itself; by depositing beneath it a con-
tinually increasing accumulation of stony matter, it
has gone on gradually building the admirable struc-
ture delineated, having occupied successively the su-
perficies of every stratum indicated in the figure, and
would have gone on growing and extending in the
same manner until it had attained the diameter of

two or three feet, or inore. “Such are the powers.

-
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conferred upon that delicate tissue, almost gelatinous

in its appearance, that contitutes the living portion
of these humblest members of the animal kingdom.

But now' we Jhave arrivedrat less dubious forms of

= organized beings, where the question as to whether

the creatures ‘are animals or vegetables is no longer a

subject of dispute, and must prepare ourselves to ex-

« camine the earliest conditions under which life pre-

sents itself to thee contemplation of the Naturalist.
The most simply-construettd animal that can be ima-
gined is one deprived of a superfluities of organiza-
tion, of all limbs, of all genses, of all organs and ap-
pendages but such as are indispensable o existence.

What is the portiong of an animal, therefore, that .

can exist independently of the presence of all others,
—the last remnant, if we may so express ourselves,
after all superfluities Kave been remoyed ? However
startling the announcement may appear to many of
us, we, are compélled reluctantly to admit that the
presence of a stomach is all that is absolutely requi-
site. A stomach, providing it can live, is an animal,
All appendages, all complexities of structure, are
but superadditions®to this Primary portion of the
creature’; and, providing it can %ee itself, it wants
nothing more to be capable of enjoying an indepen-

dent being, v
. Let us, however, proceed to present to the contem.
plgtion of the reader a creature of the simple charac-
tex.‘dallu?e;dl to; but, stmple as is its constructioh, the

pride of human philosophy 1
when it attempts lto undﬁ;s}tan:l‘l );h:(;lzi be‘ 'll.umbled
t und pabilities corp.

ferred upon this mére stomach, The Hypna, o
= )

. ¢ »

L .
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JSresh-water Polyp, is found abundantly in our stag-
nant pools of fresh water; adhering to the floating
leaves of duck-veed or to the stems of plants, The
species most usually metewith in this s coutitry (Hydra
viridis) is easily obtaified, by snmpl) taking up in a.
large tumbler-glass some of the water In w}uch they
are found, together with the confervae upon its sur-
face, and allowing it to remain for some time undis-.
turbed. The hydre will ther be found in an exo
panded state, and the wonderful circumstances eon-
nected with their history readily be made the sub-
ject of observation.

The Hydm vmd:s, of which a magnified represent-

. ation is given in the accompanging figure (fig. 11, b),

Fig. 11,
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whenl seen with the naked eye, resembles a 1ni{1ute°
piece of green sewing-silk,*about a qxial‘tcr of an inch
in length, attached by one extremity to the -s1de of
the glass and slightly untwisted at the opposite ?ncl.
- On more accurate examinationt, ¢he body of the little
creatureds seén to consist of a delicate bag, around
the mouth of which is placed a circle of six or seven
. filaments or tentacles, that are expanded in all direc-
ctions whilst the hydra js in a state of activity : these
‘ientacles, in our common Species, are comparatively
short, but in the long-armed, hydra {fig. 11, d) they
can be spread ut to a considerable distance in search
of food, At the other end of the body, or that op-
posite to the mouth of the bag, is a minute disk that
answers the purpose of a sucker, ao that by its assist-
ance the little polyp can attach itself securely to any
smooth surface, SENERC .

Examined with o' strong lens, the entire body of
the hydra appeart té be made up qf a gelatinous
substance, and td consist of greenish globules, float-
ing in a more transparerlt fluid: even the tentacula
exhibit the same structure ; and, during the perform-
ance of those skow and languid movements of which
the creafure is capable, the enclosed globules are se
continually to change their positiére and move
place to place in the interioy of the animal, Such is
the little being, upon the history of which we are
oW, entering; a creature possessed of the most ex-
trﬁordinary faculties, sand sendowed with attributes
almost incredible,

+  Itiseapable of moviny Troi .place to place — by

© how? Ifwe age askec® how amimals move, our answer

en
from
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» Would be, doubtless,—by means of their muscles. o
Nevertheless,” the hydga Before us has no muscles—
not a filament of mascular fibre is to be detected in
its gelatinous structuve@; yet, notwithstanding, its
means of locomotiontate varioug and sufficiently per-«
fect. Upon a smooth surface it progréssescafter the
manner of a leech: first fixing itself by the sucker at
its tail, it slowly inflects its body so as to take hold of.
the planeeof progression by nteans of the tentacles
around its mouth ; having®zccomplished this, it agam
detaches, and brings forward the sucker at the oppo-
site extremity ; thus marching steadily along, slowly
indeed, but with sufficient rapidity for its ordinary
« purposes. o
When we consider the minute size of the hydra,
and the slowness of its contractions, it is obvious that,
to proceed but @ few inches il the manner above de-
seribed, would’ occupy many hours; if, therefore, it
- chooses to make a more speedy transit than its ordi-
nary occasions require, it adopts a different plan, and,
constructing a boat for itself, rows about from place
to place. Protruding the little sugker at its tail just
above the sunface®of the water, and*then depressing
the central part of the disk so as to make it’concave,
j like a saucer, it bécomes a float, sefficiently buoyant

HYDRA VIRIDIS.

to support the weight of the hydra ; which, swimming
thus, rows itself from place to place with the great-
est ease by means of its filamentary tentacles. .
? Béing thus endowed with tlfe power of locomotion,
| we must naturally expect these simple animals to be
gifted with a certain degree’ of sensation, wllereb) ar
coneapondence with the exterfial world may be main-.
¢d
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tained ; and yet, how are sensations to be conferred
upon animals apparently déprived of all' those organs
which are deemed by the physiologist as inseparably
* connected with their exercise? In the higher ani-
mals the presenée of a brain," of nerves, of instru-
ments of sense¢, is essential to the enjoyment of sen-
sation: but in the kydra, and other equally simple
creatures, the capability of feeling obviously exists
~vithout the appareat existence of any of these parts;
and even the power of appreciating light has been
bestowed without the presence of eyes, or the remotest
vestige of a visual apparatus,. Whilst watching the
movements of the little hydra, it is soon perceived
that they are fond of light ; that if one %ide of the jar
in which they are confined be turned towards the light,
while the other is left comparatively in darkness, they
will undertakfz qu.g a.nd apparently fatig\ﬁx)g journeys
towards the illuminated side, and exhibit sufficient
proof that they appreciate the presence of light, al-
though, perhaps, it would be going too far to attril;ute
to them the power of seeing. Such sensation is, no
doubt, rather dependent upon the delicacy of their
sense of touch ‘enab‘li.ng them, to use the elegant
words of an Italian writer, * palpare la luce,” to pal
or feel the light. - , g
We might easily be led to suppose, when we con-
template the f?eble and sluggish movements of the
remarkable beings now under consideration that
their food was proportionately helpless, ;

particles of vegetable m
molecules,

— inanimate
3 attery or at best organized
at_are fgrtultously brought into theis

'




HYDRA VIRIDIS. . 35

vicinity ; yet nothing could be more erroneous than
such a supp’osition. The food devoured by the
hydra consists’ of .extremely active and energetic
animals; the larvae ofeimsects or minute crustaceans, -
comparatively strong and hlghly—orgamzed bemgs, fall,
an easy prey to its voracity. But how'doesit seize ?
how does it hold ? how does it overcome creatures so
infinitely superior to itself in strength and activity £
These aresquestions of no ordirary, interest. If thq.
hydra be observed while waiting for food, it is seen
to fix itself by-the sucker at its tail to the surface
of a leaf, or any ot]ler support j and in this position
it patiently remains, with the tentacula around its
. mouth; spread out in differeng directions. Delicate
and almost invisikle as are the fishing-lines when
thus extended, the power that they possess of eatch-
ing and of holdmg prey ise trulx wonderful: no
- sooner does a passing animal, of sultable dimensions,
- impinge accidentally upon- ofie “of the outspread
tentacles, than, suddenly, as if the jvand of an en-
chanter had been laid uponi it, by some unseen and
inscrutable power its movements, are arrested and
allits efforts to escape rendered useless ; the creature,
that a moment before was dashing about®through
the water, is at onCe seized and soen made incapable
of resistance. The tenacious filament, having thus
taken a secure hold, then begins to contract, and
slowly, but surely, drags the victim toward the opening
Y of the bag, the mouth of the kydra; other tentactla
! are made to entwine_ it as it arrives in the vicinity
of the oral orifice, and thus active laryze of insects, or .

-
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even fishes of tiny dimensions, are easily overmaster-

ed and swallowed by their apparently contemptible
assailant. 9y

(The account given by d'zembley of the whole
process is too amusing not to be narrated in his own
words, especially as it is not more remarkable for its
simplicity than for its truth, ‘In order to see the
hydra catch prey,” says this admirable observer,
““when the arms of a polyp are well spread out,
L put into the glass a willepede, (as the larvee of
insects and crustaceans in his time were indiscri-
minately called,) or other little worm, and force it,
by little and little, with the end of a camel-hair
pencil, to come in coptact with the arin that I wish
to catch it. It is enough for the creature to touch
it, to be arrested by it. As soon as a millepede finds
itself caught, it lulcks about §-ivaciously and struggles.
hard to get away ; often it begins to swim to and fro,
and drags the arfl that -has got hold of it, first to
one side and theh to another, as a hooked fish darts
about with the line. THe first fime that T witnessed
this feat, I expected every moment to see the aym
of the polyp broken off by the repeated violent
shocks it received, and a part of*it carried away b
the millepede; but I soon found, that, sley dgl ; ¥
these arms*were, they could resist 4

X considerah]
efforts. I never saw a millepede break o anz
very rarely succeed in getting  off, L ;

gles of the millepede, hewever, at last foree the
polyp to draw in his line; he, therefore, partially
contracts it, often twisting it into a cork-serew shape

:

80 as to shorten it the more. The millepede, rean

N o
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. while, continues to resist, though by its struggles -
it only winds the arm,_that holds it still more closely
\ around its limbs; st is then involved by other armts,
: brought by the polyp # the assistgnee of the first,
and all these co-operfiting soop drag the poor animak
} into the mouth of its devourer. As tle prey is
swallowed, the stomach of the hydra stretches, its
body becomes shortened, broad, and gathered into a
heap, (fig, 11, a,) the arms are gontracted, and the
polyp hangs motionless fm a sort of stupor (cngourd—
issement) untileits food«is digested, when it soon
returns to its original form and is ready for another

meal.” ®

. The reader is here probaply anxious to inquire
what may be the mature of that extraordinary power
which thus enables the hydra te lay hold ©f and
completely conquer its prey’; bur to this qucstxon,
unfortunately, we are able to "offer but.a very im-

- perfect solution. Tremble}, fo whose memoirs upon
the history of the polvps in question science is so
deeply indebted, was led fo conclude that it was the
result of some potent adhesive, secretion, exuded
from the tentactla themselves; and, perhaps, this
is the most hkely supposition. The same admirable
observer nevertheless noticed, that, whatever was
the cause of the phenamenon, it could be suspended
at the will of the  polyp; for after the-hydrd had
seized two or three animals in succession and was
thus provided with foetd, notwithstanding that its
fishing-lines still remained stretched out, the crea-

* Trembley. Mémoires pour. ~emr a Lhistoire dts Polypes
d’eari douce,” 1744.
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o tures that came in contact with them under such

circumstances were permitted to escape’ with impu-
nity. o1g %
= gIo sooner has the captured wictim been dragged to
the orifice of the lf.g;elm.ipou.r; bag that dilates to receive
it, than iteis introduced into the cavity of the hydra,
which shrinks so as to embrage it more closely on
-all sides ; and under these circumstances, so thin and
pellucid is the distgnded stomach that covems the in-
cluded animal, that its existénce is searcely to be dis-
tinguished exceptby the strictest examination. And
now another function conferred ypon living matter,
the nature of which is equally mysterioys and un-
intelligible, is speedily called into operation. The
creature swallowed by the hydre, at first clearly
seen through the’»transparent.body of the polyp and
distinet in allits pyrts, Yecomes indistinct':md turbid; -
until at length it is ‘scarcely possible to distinguis};
its limbs; and proPo'rti(;ns: The observer is inclined
to yub his eyes, o» wipe the glasses of his microscope
under the impression that they are becoming dull;
but without effect, The process of digestion ha;
hf:gulx g sl.owly aitd ghidually the swallowed creature
disappears, and its soft parts are bsorbed into thé
texture of the hydra itself, to be difused as nutri-
ment throughout its delicate substance,

Even fishes, as we stated Just now, are sometimes
thuf devoured and digested ; a fact for which Trem
.b!ey often vouches, Wee wiil again let him speale f :
himself. ¢ In the month of ..I une, 1743, having caug}(::;
; n. great numbey of httls‘ ftshes,.about four lines (that *

{

<
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» is, a quarter of an inch) in length, the first thing that
L\) I did was to {rjz' if the polyps would eat them.

1, therefore, put several of them into the glasses

where my polyps were,snd experiepce soon taught

% me that, as I had at*first suspegcted, the strengthand»
activity of the fishes would enable themeto make
no small resistance ; indeed I did not dare to flatter
myself that the polyps would succeed in catching
them. The fishes, however, ip swinming about, soom
came in contact with the rms of some of the polypg,
and then begarr furious battles, that did not always
’ end with the same success. When a fish only touch-

PAa

ed a single filament, it was g.enerally able to disengage
» itself by a violent effort, and sometimes even broke
off the arm that kad laid hold of it; but, if caught
by several arms at onge, the combat took another
_tum, and the #ish, generally, hade the, worst of it.
" The struggles that it made to get “at liberty were,
for the most part, useless, and only served to entangle
itmore in the arms of its enemy. Still it was easy,to
see that the polyp had to make great efforts to hold
the fish. The tentacles, that enveloped it, were
much thickemed, and firmly grisped the little min-
now on all sides.” Even when I saw a polyp had
succeeded in mastering a fish, and had dragged it
to its mouth, I did not understand how, by possi-
bility, it could be swallowed. A bulky Aish, “four
lines long, which could not be doubled up, had to be
taken into the stomach ‘of aelittle polyp not mbre
than half its own length. However, the hydra, that
“undertook the task, accdmpljshed it; the.tail was-




« swallowed first, and gradually the whole fish received
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into the dilatable bag; which being achieved, the

__polyp was so tensely stretchedsover the included

vietim, that, if a person had been ignorant of the fact,
~he would have thought he omly saw a fish, at the
anterior extremity of which were a few barbs, some
lines in length. : .
¢ This little minnow, therefore, was lodged whole in
&he stomach of thehydra, which became, by the inor-
dinate distension, reduced to a transparent film
nevertheless, it was soon «digested.< In a quarter
of an hour it was killed, sucked, and the remainder
ejected from the mouth of the polyp ; recognizable,
indeed, as a fish, but wery considerably mutilated.”

We have already stated, that the hydra is a mere
bag, presenting no distinction of organs, no coms-
plexity of structure. ¥f such, therefore, be the case,
why should not the external surface be able to per-
form the same functions as the internal 2 Turm the
creature inside eut, like a glove, and, as Trembley
assures us, so little diffefence is there between the
skin and the stomgch, that, when thus mverted, the
one can take upon itself the office of _the other, and
the prey continues to be seized *and digested with
as much facility eas before. Netertheless, Mons,
Gervais, in a paper upon the microscopic composi-
tion“of the creature in question, recently inserted in
the Annales des Sciences Naturelles, seems disposed
to ‘consider that the structure of the hydra is' not
so simple as has been supposed; and has given a

*most elaborate figure, of swhich a copy is here insert’

. . « 0, + .
ed, illustrative of his Views cencerning its organiza-




HYDRA VIRIDIS. 41

, tion. The figure (fig.

12) represents a section
of a large speciesvof
hydra (H. fusca), im s
the interior of which
is the larva of an in-
sect, that has been,
swallowed. The gra-
nules, visible in the
texture of the hydra
itself, when the crea-
ture is thus highly
magnified, , the au-
thor supposés to be
appropriated to differ-
ent offices, and ar-
ranged in distinet lay-
ers. The internal lay-
er, composed, of pa-
pille which are of a
conical form, are re- -
garded as peculiarly :
subservient to_the digestive process: the external
layer he naturally’enough regards as an infegumerit,
while the intermediate granules ase dignified by the
name of muscular layers. But even from this minute
analysis we learn little fo explain the wonderful phe-
nomena connected with the history of these interest-
ing animals. LEUEL ey
The remarkable powers, conferred upon the hydra,
‘enabling it to seize, to swallow, and to digest strong-
and ‘active prey, inexplicablé as they are, are de-

s
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pendent, as modern physiologists account for thc.as.e
phenomena, upon vitality; that is, upon the capabili-
ties conferred upon living structures by the presence

“of life; a mode of expression »to which we shall but

too frequently have occasion to zesort in .the ff)llow-
ing pages, and no doubt to the great edification of
our readers.

But this mysterious principle, vitality, seems only
#0 act in accordance with certain lawsy tha_t are
equally unintelligible. The hydra, while it digests
other animals, has no power of dissolving its own
substance. Frequently it will be seen to swallow its
own tentacula involved around its prey; but, whilst
its victim is digested, the tentacle remains uninjured.
Trembley, the illustrious biographer of these strange
beings, once observed two hungry hydrae that had
seized upon the --.samcvanimill. One of the hydrae

was larger,and stronger than the other, and, after hav-

ing struggled for some time, the larger and more
ravenous terminated the contest by swallowing both
the disputed prey and its antagonist into the bargain,
Trembley was of Cpurse prepared to witness a serious
termination to this tragical event ; he fully expected
to see the swallowed hydra dissolved and destroyed
by the one which kad swallowed it, but he was disap-
pointed. The living hydra could resist the digestive
process; the two competitors dissolved the small ani-
mal between them; and the largest hydra, hav
digested his share, pernitted his rival to escapé

of his stomach, active and, apparently, uninjured.

" We Must not even here terminate the history of
the hydra, inasmuch &s 'muny other lessons, import-

ing
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¢
' . ant to our present purpose, are to be learned from
the phenomeiia exhibited *by these simple creatures.
We have already seen that the entire substance of

b
B the polyp consists of a «&kind of soft substance com-
% posed of granules, centained in a semi-fluid, transpa- ,
: /.‘ rent jelly. This being the case, it becbmes interest-

5 ing to know in what manner, after the food has been
digested in the stomachal cavity, the uutritive mate-
rials are absorbed and appropnated to the nourishy
ment of the hydra. Trembley, in the course of his
experiments upon this subject, fed kis little pets with
food of different colpum—wn.h the blood-red larve of
certain insects, for e\ample and watched attentively,

« in order that, if possible, he mjght trace the channels
through which the digested matter was taken up.
When thus fed with food abounding in red particles,
it was soon obsarved that the green granules through-
out the substance of the body of the pobp became

-4,  coloured with, the same red tinf, until the whole
hydra seemed to be tinged with the-new colour; agld
it was only after the lapse of some time that the float-
ing granules resumed their origina] appearance. This
was all thatecould be perceivéd; wo connexion was
visible between thése globules and the storfiach, nei-
ther were there+dany apparent channels of intercom-
munication among the globules themselves.

j

i, A still more interesting feature in the econonty,of

: o the hydrm is their mode of rcproduction, which, in
: X)- many respects, corresponds with what is witnessed
t’ & ' among the simplest forms of the vegetable kingdom.

“The phenomena connectedmth this part of their his-.
tory'may be observed awith the utmost facility, if a
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L]
~ few of the animals under consideration be kept for a,
day or two in a glass of their native water and suffi-
__dently supplied with food. The fifst part of the
~ process is the appearance ofsa small gelatinous bud,
- which is seen to sprout indiseriminately from some
part of the eXternal surface of the pavent (fig. 13, ).
The swelling thus formed rapidly enlarges (fig. 13, b),
y Fiz-13. and, by degrees, assumes
“ ® +,  theappearancewofayoung
* * hydra, shooting forth ten-
»tacula around its mouth,
and soon resembling in
every particylar, except
in size, thé original be- .
ing frem which it grew.
For some time, a portion
of the fsod, caught and
! digested by the polyp, is
SEEN to pass into the body of the offspring, which is
at_first entirely dependent upon_its parent for sup-
port; but, when the tentacles of the newly-formed
hy:dra become sufficiently developed, it begins to
seize prey for itself, und contributes, inssome degree,
to the support of its mother. ~ At*length it is suffi.
ciently matured te commence an ﬁ)dcpendent exist-
ence; and then, the pedicle giving way whereby it
had “been. hitherto attached, all connexion between
the sprout and the parent stock at once ceases, and
the young animal is cast offj to maintain itself by its
own exertions,
- Bl{t, perhaps, the most striking circumstance in’
the history of tbese refnarkable creatures is their ex-
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, treme tenacity of life; for such is the simplicity'of »
their structufe, that any portion of their body obvi-
ously consists df the same component parts as any
other portion, and is, sherefore, ql}ite adequate to

‘ perform the functions needful for its own existence «
- #  independently of the rest, exactly in thé same manner
as a cutting from a plant can continue to live when
separated from the tree that produced ,i.t. If, there«
fore, a hydra be cut in two, each half, having all thes
elements requisite to support its existence, will con-
tinue to live, and will even soon resproduce the de~
’ ficient parts requiged to make a complete animal;
| nay, even if the creature be divided into several
| « pieces, each fragment, as we are assured by Trem-
|

bley, will continua: to live, and, in time, develop all
b the wanting portions. ~
: Such, indeed,ds the facility withewhich this plant-
E like mode of re-production is effécted, thatanonstrosi-
. ties may be produced almost af the will of the expe-
rimenter. If a slit be made in the side of one of the
little hydrae, the creature 1S not, apparently, injured
by the incision; on the contrary, g bud immediately
sprouts from ghe wounded part, indsoon attains the
form and dimensidhs of the original; so tRat, by a
repetition of the “process, two or ethree hydre may
be produced, forming one compound body, as in the
examples represented in a preceding figure (fig? 11,

d, e). .
' ;" From the history of these simplest forms of ahi-
3 mals let us, therefore, learn what wonderful proper-
! iies are bestowed upon organized matter by the pre-
g sence of a principle, wkich, in®our ignorance, we call
»
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« witality, or life; and if we thus find all our vaunted

knowledge fail us, even at the very outset of our in-

.. Vestigations, we shall, at least, be prepared to enter

with due humility upon resezrches connected with
-more elaborately constructed béings,

o




CHAPTER IV.

|
.
ON THE GLASSIFICATION OF THE VARIOUS FORMS OF BEINGS
COMPOSING THE ANIMAL KINGDOM. ‘

o °

IN the preceding chapters, the reader has been
made acquaintcd with the sttucture and attributes of
those members of the oxgamzcd creation that form,
as it were, the trangition between the vegetable king-
dom and the extensive series of animals that. now
presents itself in long arfay before ug, and, under in-
numerable diversities of shape and ‘ofganization, be-
speaks our earnest attention., It new remains for us,
before we advance further with our inquiries con-
cerning the history of any particular class of living
beings, to take a general survey of the animal crea-
tion, with a view of separating it-into certain grand
and primary grdupsseach of which will, conseeutively,
come before us hereafter for morg minute investi-
gation,

It is difficult, however, to approach this part of
our subject, stripping it, as we must do, of all un-
necessary technicalities of expression and learned
verbiage, without somethmg like a smile at the in-

adequacy of the efforts, evén. of modern Naturalists,
to accomplish this great and dmporfant task. We
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remember reading an old analysis, undertaken by a
chemist of former times, ir: which, after detailing the
means employed in investigating the composition of
* some substance examined, for, the purpose of detect-
ing its composition, and telling. us how he had suc-
ceeded in expelling from his crucibles certain quanti-
ties of phlegm and phlogiston, with other elements,
strange to tlg.e chemistry of these days, he gravely
terminates the inquivyfl by stating that nothing re-
mained behind but a guantity of dirt 1—a scrupulosity
at which our chemists of the present time would,
perhaps, be not a little startled, Unfortunately,
in those great analyses ‘of the animal world which

have been attempted by different zoologists, it is

astonishing to find what a great guantity of dirt has
been invariably left unaccounted for—materials, un-
a.rranged and unclassified, thirown together into one
chaotic l}cap—the dusthole of creation, into which
every thing. that is litractable, every thing that does
a0k a‘fcommoda‘sc itself to their preconceived princi-
ples, is remorselessly cas. ®
r \ \d
th“ SR ho“.?‘ er, make use of something more
an > assertion AR 3 2
Tiod err:t)er:; :qscr]?_(::. l;l bringing this charge against
e 5185 let us, therefdre, take a cur-
sory view of a faw of the

: most celebrated systems
that have, in turn, served for the guidance of scien-

tifiz men, and test them witl, that strictness required
by the importance of the subject

»Linnzaus, the great, foundey
times, classified all the membey
dom under six grand division

O 0o ©°

of system in modern
s of the animal king-
S, as follows ;— 0

n ° .

9
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ANIMAL KINGDOM. ©

MAMMALIA.
Birps.*

ReprriLES.

Fisfufs. X
I®SEcTs.

.
Vsmu-;s, or WoRnMs.

Of these six groups adopted by Linngus, the fours
first, viz. Mammals, Birds, Reptiles, and Fishes, are o

evidently but members of ene great pnmary division’
: of creation, characterized by the possession of an in-
ternal living skeleton, composed of bone—the class
VERTI‘BRAT,\ of modern zoologists. The fifth group,
« INsEcTs, included all ereatures possessed of an exter-

nal skeleton or hayd skin, divided into articulated,
that is, jointed sco'ments—the Insects, Spiders, Crust-
while the sixth and last division,
VERMES, embraced in its extersive’ grasp all the
«  other members of the animal-wotld“that were neither
| VERTEBRATA nor msects : ““ Rubbish 4o be shot hexe %
| was legibly written over fhe very portal, and of
course we are not surprised to fipd that the class
Vermes of Lnuunus was that prévinee of the domain

of Natural History that was most densely populated.
Cuvier, when it became his lot te eriticise and re-

' - model the labours of his great predecessor, Linnzus,
was of course astonished to find so chaotic a grouy as

that presented by the class VerwmEs, in which highly-

h ¢ organized animals, Snails; Cuftlefishes, §ec. simply

‘ ; aceans, &c.:

because they had no bony or articulated skeleton,

were classed together w ith the lowest and simplest

forms-of creation, creatures miost (hﬁ'erent and re-

* VOL. I.

D
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mote, both in outward form and internal structure,
being thus vaguely associated., This iricongruity led
to the next step effected in Zoology, namely, .th.e
')separation of the class VErmEs into two great dw_1-
- sions, the MorLusca and the RapiaTa; so that, in
the Cuvieriaii system, we have all living beings ar-
ranged under four grand types:

all o

o ; L* VERTEBRATA. ¢
b 2. MoLLUsca.

8. ARTICCLATA. °
o 4% Raprara.

But, unfortunately, the Raprara of Civier, although
they constitute but a part of the VERMES of Lin-
naeusy are still lable to the objection originally urged
against the gnti.rg group; forin the division RApiaTA
are throwa together animals the most dissimilar in
their forms, in théiy strifeture, and inotheir habits,

o Neither is it difficult to assign a satisfactory cause
for the confusion that has thus all along prevailed
in the classification of ], animal world, seeing that
zoologisgs haves. ccfn'tinually, for ‘wand of knowing
SOME primary character on whiclf to base their sys-
tems, been conteny ¢, adopt secondary and unimport-

ant circumstances ¢ the basis of every proposed
arringement

been unab]
vdtion,

« Auistotle,
¢ great laboyy
80 much agqi

.
s .

for example, when he first began the
that has ‘since been carried on with
d‘-}lty, wis conténted with dividing the

%

e

» 30 that each has, in turn, failed, and
€ 19 stand the test of extensive ohser-
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» whole animal creation into two great sections. The »

one embracing all creatifres that have blood, that
is to say, red blood, and the other comprehending
such animals as had, swhat he chos’e'to call, sanies
instead of blood; that is to say, animals having .
colourless blood. But obviously the® mere colour
of the blood, is too trivial a circumstance to be relied
on in such an important case as this. Those animals
that possess blood, according g Azjstotle, corresponds
to the Vertebrata of modern Authors; but there
are also worms® that have red bleod, and, conse-
quently, were we tq adopt the compgratively unim-
portant character, selected by Aristotle, we should
be compelled to group togethemsome of the humblest
creatures, and thes highest, and most perfect forms
with which e are acquginted. !

Linnzus thought that the®hearfy and the organs
of circulation, were of primary” importance in the
animal economy ; and, thtreforé, he appealed to
these to guide him, in his arrang:ement. But, if
we take the structure of the heart as a basis of
classification, we should have to put in juxta-position
the fish, and the oyster; creatures riust be approxi-
mated that are in eVery way remote from each other,
and, consequently, the Linnman Gystem has failed
for want of having a solid foundation whereon to
stand. ' . *e

Our great fellow-countryman, John Hunter, avas
fully sensible where the difficulty lay, and endeavoir-
ed with indefatigable indpstry and perseverance, to
find some standard -of classification which sheuld be -
universally applicable, “He triéd, in succession, every.
. D 2.

N



52 CLASSIFICATION OF

one of the great systems or functions of the animal
economy, the organs appointed for the circulation
of the blood, the apparatus of xespiration, of diges-
“tion, of sensation ; and endeavoured from any one
of them to obtain some genera} principle that should
be applizable as widely as was required. There
is little doubt that John Hunter succeeded in getting,
« at least, an indistinct glimpse of the clue that would
have served to guide aim, but his life was too short
to allow him thoroughly to avail himself of it.
Cuvier, from sthe extensive kncwledge that he
- possessed of the internal structure, as well as of the
outward forms of li\v"ing animals; was enabled to
combine together seyeral of the most important
features observable in their orgsnization, and thus
to medel a system much more perfect than any that
preceded him; but even Cuvier himself seems not
to have been aware of the primary circumstance
upon which his classification

: 5 ought,to have been
established. Ow looking over tha (S eviin clasaes

of the animal kingdom, it is ¢asy to perceive that the
very names by ,which they  are designated are
derived from trizial and Comparativelys unimportant
circumst-mccs; and, in conscquenﬁe, ,.cle by no means
adapted to all theYanimals that arc'ranged within the
limits of the different classes tq which they are re-
spectively applied. .

Among the Raprara of Cuvier
animals (as the name woulq in ;
like flowers around a central
simplea,mezmingJ of the

%

for example,

dicate) that radiate

AXis, for that is the

Yord, we find forms grouped
e L

.
¢

= f,
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» together that cannot, by any stretch of the term, be

said at all to partlclpate i such a configuration.

The same rémarles are equally apphcable to thé
next great class, the *rTIcuraTa,, which signifies
animals possessed of af articulaged external skeleton, «
the Insecta of Linnmus. But how are we to call
the leech, or the earthevorm an articulated animal ?
They have their integument imperfectly divided
into ringsy it is true, and might b% licence be classi-®
fied under this term ; but, 6bviously, the word ArTIC-
ULATA is too lilmited in “its application to charac-
terize the division. to which it hag been appro-
priated. .

In like manner, the word Movrrusca only means
that the creatures so designated have soft bodies,
unsupported, by an intgrnal or external articulated
framework, but this character is evidently insufficient
to distinguish a class of amma]s S0 lughly'orgamzed
as the Mollusks, from counfless othcl races, where a
skeleton of any kind, is equally dcﬁalcnt and some
higher characteristic must, of necessity, be pointed
out before we can give a q.ltlsfaetor) title to this
extensive divisjon of animated naturé.

Lastly, the term“VERTEBnATA, which includes all
animals possessmg an internal boify or cartilaginous
skeleton, cannot be regarded as entirely faultless,
nevertheless, sanctioned’ as it is by age and general
use, it will be, perhaps, better to adopt it shan
suggest an unnecessary change
_ Seeing, therefore, that even the system of Cuvier
is incomplete, and insuﬁicien}, for the purpose we

"

o
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have in view, it behoves us next to inquire after some

other, and more decisive "stapdard of ‘arrangement,
which fortunately now seems placed within our reach.
- It must be evident that, in® erder to obtain a guide
o to direct us that sha]l be universally applicable, we
must first find out if there is any primary, or essen-
tial, portion of an animal to which all others are
~fmade subseryient, and in conformity with the con-
0(°]jtion of which alt the;organs of the body must in-
variably be built up. *Fhe researches of modern
Physiologists have, fortunately, left“us in no doubt
upon this important question. (The essential part,
the essence of any animal physiology, at once. points
out the nervous system, an apparatus composed of
a peculiar material, called neurime, with which in
all arfimals, so far as we knqw, the powers of sensa-
tion and voljtion gre mbst intimately and inseparably
connecteds If, therefore, we could hope to ascertain,
satisfactorily, the precise*condition of this mysterions
partion of the animal economy, i1 any given creature,
we might reasonably expect to be able to predicate the
consequent state of perfcction of the muscles, of the
limbs, of the sémses, and, in fact,*of ery attribute
conferred upon it. f
To give an afimal exalted p(;wers and bodily
capabilities, without giving it that nervous energy
«that showdd guide and reguldte its movements would
be absurd. Exglted senses, where there is no senso-
ridm to appreciate the ihformation derived “from
those senses, would be superfluous.  Muscles, limbs,
8 Senses, sand, in fact, ggubral perfection of organiza~
tion, must, thesefore, Be gradlially and progressively

Al
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.super-added, as the nervous system of animals rises
from a lower tb a higher condition ; and, consequently,
the faculties p‘ossese& by any creature must be
estimated by the condition of this 1ulmg portion of its"
economy. We shallsxow, therefore, Pproceed without ,
further preface, to take the nervous system as a guide
in investigating the classification of the animal world
In all the forms of animal life described in thes

last chapter: in the Sponges, fungice, “and Hy ydre ; ie
the reader will rememberethat there was no appear:
ance of any cemplexity.of internal structure, no
distinction of musclgs, or organs of any description : a
mere parenghyma, or gelatinous film, constituted the
entire substafice of the body, In such animals as
these, the highest powers of the microscope have not
been able to detect anything like a nervous thread or
an aggn,gatlon of nervous matter of any sort. Bur,
as we cannot physiologically dexfy thaat sensation and
perception arg inseparablyecofinetted with nervous
matter, we are compclled to admit that where animal
sensation exists, neurine * must be present ; still, ‘as
in these creatures we cannot detect its existence,
either arrangad in-threads or collected into masses of
any kind, we are driven to suppose that it i8 diffused
in imperceptible. fnolecules throughout the substance
of their bodies, and hence such animals are termed

" 3 L »

* Neurine, as already observed above, is the name givgn by
modein writers, to the pccu]inrnmnu_;iu] that constitutes the mer-
vous system. If agglomerated in masses, it forms nervous gan-
glia or brains, but when arranged in cords, or threads, of interconi-

munication, such cords or filamente aps calledenerves,

v
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ACRITA #; because their nervous system is not.

distinguishable by our ‘senses. We have been
slready shown in the history of the hydra viridis,
~ that every circumstance connected with the economy
of such animals, testifies to such a diffused condition
of the nervous matter. Cut the Aydra in two, and
each part is found to be capable of independent

~eXistence, seging that each part preserves its due
ashare of the vital princjple; or turn the Aydra inside
out, invert it like a glove, and the exterior can
assume the functions of the interior: such is the
simplicity of its organization.

The Division, Acrira, of modern Zoologists, com-
prehending a large pogtion of the RapraTa of Cuvier,
is, therefore, characterized by this grand circum-
stance, that they have no perceptible nerves nor
brain, consequestly tliey are deprived of muscles,
or localised instruments of sensation, and present a
type of organization peculiar to themselves. This
Djvision of the-animal creation_embraces the follow-
ing classes : —

ACRITA SPONGES.
Poryps.
0 INFUsORIAL ANIMALCULES,
STERELMINTHA.
" : ACALEPHE,

1 a /s

All the remaining Racmata (Cuv.) are equally
characterized by one grand circumstance; namely,
that in all of them threads of nervous matter aré

" r

¥ axpwa, not to bé discerned.

J
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found extending from one part of the body to another.  ?

Electric Telegraphs, ifewe may be allowed so to call
‘ them, that briﬁg ifto communication all parts ol
the system. But, still*there is no hrain, or central
3 mass of neurine, of ¥ufficient importance to be re-
4 /‘ garded as a common sensorium, to which infrmation
5 derived from without, is*specially conveyed, and, con-

sequently, they cannot enjoy localiseds,instruments”
H of sensatioh. But, nevertheless, th®y possess muscles, ®

. - -
because as soon as nerves exist muscular actions can
be associated, and thus more enerfetic powers of
locomotion begin te make their appearance. This
division is, therefore, called NEMATONEURA, or

® THREAD-NERVED; * and contaifs :
o
. CELBELMINTHA.
e .
* Erizoa. ie'yT We
4 Bryozoa,
d *
*  ROTIFERA. y
EeHINODERMATA. n

5 -

In the third grand division of the animal creation,
in addition td,the”D filamentary nerves that ramify
| through the body, nervous ganglia or brains occur

in the shape of minute nodules, or fhasses of neurine,
arranged in a double row along the middle line of
e, the body and forming, as it were, so many centres of
w ife, to which information concerning external oceur-
‘ ances is speedily conveyed, afd whence those man-
ates are issued whereby all the movements of the
? juscles are directed and contrelled. « These ganglia
; * mpa, & thrénd,-—vsvpov, a nerve,
", DS -

.ﬂ

-
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are distributed in pairs, along the whole length of
the animal, and in exact conformity with this dis-
~vosition of the nervous system ig its outward config-
uration. The whole body is made up of a repetition
of rings, or segments. such as’ire seen in the leech,
the centipede, or the insect. While the brains, or
nervous ganglia, remain of diminutive proportions,
+and, consequently, inadequate to correspond with
highly-organized dnstruments of sense, or to preside
over the actions of external limbs, such appendages
cannot be expected to exist, and, accordingly, in the
leech and the earthworm, the humblest forms of
these annulose creatures, the more impartant senses
and all external members are quite deficient.

But as the brain, or ruling certtres of the nervous
system become more largely developed, and, conse-
quently, mere perfect in their stracture, limbs of
progressiwly-increasing perfection are gradually ap-
pended to the two sides of the body, until at last, jn
the aerial insects, we have creatures endowed with
fvondcrﬁfl strength and energy, and gifted with senses
anfl attnbutc:.s‘.(.)ﬂ 2 very elevated character, The
third great dn.'xswn of living bei.n'gs J8, therefore, at
once d1§tm.g,n'uslmble by this gmyd chamctcr, that
all .the individualk composing it Possess numerous
bn}‘ms, Or nervous ganglia, arranged in two parallel
series ; and as the different pairs of ganglia almost
precisely represent cach other, the whole group is

0

well distinguished by the term HOMOG AN
. i AN -
‘ “ATA.* To this division, belong i

L]

:%,m, sittailar 3 yaryhwy, o ganglion,

k4
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“ ANNELH_)ANS . Leech, Earthworm, &c.
Mygrisropa . JMillepede, §e.
L ¢ Insecta . ® Fly, Butterfly, §c. *
ARACHNIDA . *Svorpion, Spider, §ec.
- " CrusTacEa  *° Shrimp,o Lobster, Crab, §é.

\ﬁ The Fourtn Divisien, the MorLusca of Cuv;er,
is equally to be recognised by the condition of the’
nervous syStem. In the MolluScajeas in the Homo;®
gangliate division of animals, there are several brains,
or nervous centres, distribited throulzh the body, but
here they are not symmetricglly arranged in a double
longltudma]-serles, but disseminated here and there

» in different portions of the system. The form of

these animals presénts, moreover, a want of symme-

try, corresponding to the unsymmetrical dispdsition

of the nervous masses; and the whale saries forms a

group perfectly natural and d1stmct{ on whieh modern

zoologists have bestowed the name of HETERO-

GANGLIATA.* Such are— s Q

1 =

-

CirruoPoDA . . Barnagles, §ec.
Bracmyorepa . Terebratula, §e.
Tuxicata % . . Ascidians, §e. *
ConxcuiFefa . . Oystery Mussel, §c.
GASTEROPODA . Snail, Whelk, §e.
Preroropa .. Clio, Borealis, §e. ~
Ceruaroropa . . Cuttle-fish, Nautilus, §c.

.| Lastly, we have, the VERTEBRAL DIVISION,
" to which Man himself beloﬂgs —animals (.hamcteu?ed

¥ Erepos, dissimilar ; 7a1 YAty & bmm

~
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by the possession of an internal, living, bony or car- « !
tilaginous skeleton, and having the principal centres {
of the nervous system once more arranged in parallel
ganglia, but enclosed in a®skull and vertebral co-

“lumn.  This division, which “includes the highest
and most intelligent races of animals, has received,
by pmiversal consent, the name of VERTEBRATA,

~and embraces the important classes of—

Pisces . . ' " Fishes.
RepriLia ¢ | . Reptiles. '
AvEs 3 Birds.
Mayyapia .. Whales and Mammiferous
° Quadrupeds. .

o

We shall, therefore, in the following pages, proceed,
without furt.heru domment, to classify all the members
of t'he animal kingd‘om under five great divisions, of
which one extensive serjes is characterised by having
IA NEIVOus system whatever distinguishable by our
se}n;cs; a seco.nd by having nerves like threads, but
;’:)ZS':;S‘Z g‘z}g};ﬂ; or brains of any magnitude;' a third,
ble series alo::rms, it stucall ’ar{,;mgcd {ls clow:
articulated skelax ghe gor 0 Al e el
Hia disseminatt(t]‘ 13 a fourth, with the nervous gan-
symmetry of ane through the system w‘.thfmt 2
Gy o angement ; z_iu(l the fifth, dlst1ngm§lx- 3
nss o €lice of an internal bony or (.‘fll‘tlla— w »

1eWork ang thet possession of an encepha-

olon and gy
: shin I S
Pinal cord, o spinal. marrow, as it is ge- £
°

nerally desigua.;ed. .
Hercg howm_.'er, w:f* ; d

. must® beg our non-sciéntific
=
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| o readers not to be prematurely alarmed at the formi-
dable array of high-sounding words, which, being
enlisted in the sewice of science, we have beeh
obliged to parade befofe*them in the, general review

) of the animal creatioh®we have gnade in this chapter. =

- Greek and Roman as they are, and apparently invin-

\
g cible when thus joined in phalanx, we are now alput
y to attack thcm singly. .
o> °. L
L ° «
* . °
L]
L z ™

b L
3 4 o

ol ;

-
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; : CHAPTER V.
. -
w 0 ACRITA . —roLyrs.

O ° .

WE have nlread;', in a preceding chapter, detailed
at length the history of some of the Acrita, the
Sponges, Fungie, &c. and related the wonderful his-
tory of the /zy((\lra, one of the s.implest Jbeings be-
longing to the animg] creation — a stomach, and
nothing but a stomach, nevertheless a stomach capa-
ble of locomotion, endowed with sensation, and,
moreover, ilb}e to. feeddtself’in a manner that must
appear truly miraculous to any one who may witness
the process we have deseribed.  Opr admiration
MUSt now no longer he limited to the contemplation
those twilight formg of life, but we must here
prepare ourselyeg A0 meet with still more strange
fent'existences. The next creatures
; ¢mselves to our ifotice are animals
provided with hugdreds of mouths and hundreds
of st:)maclls, all of which, minister to the nutrition of
;’::gu‘:glzoi :Nf)dy:l The Lobularia,a zoophyte o8
o e e m:x.u y of polyps, named ALCYO)"ID&:,

o cription, and isrepresented in° the

appended f; ; 1 B
as. thes as f“;:l (fig. 14). These compound polyps,

the sea-shopee *
'es..'of our own secountry, and, to: the

% : -
anlly of Aleyons,
.

led, are* met with abunduntly on”
‘ .

o
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‘uninstructed,, would i Fig.
appear to be merelye :
shapeless masses %f
fleshy substance that® ®
could not be suspeci-
ed to possess life at
all; for if the sea-side *
visitor chooses to con- : : :
fer upon’ them the - b’ 13 .
name of * dead-men’s 4
fingers,” from " their
supposed resemblarce
to such uninviting ob-
jects of contemplation,
that is, generally,” all
the notice - bestowed «
aipon them. .

But let one of these &= '

lumps of jélly be v ’

placed in a glass filledtwith its native €lement, the sen-
water, and watch it there; then if the spectacle that
it offers does not excite the attention of the observer,
we apprehend‘t-hetq is nothing in dreation that will.
The gelatinous mass gradually s“flla, appears to be
imbibing the water in which it is immersed, and, as
it dilates to a larger and still larger size, assumes a
transparency that it did not possess beforé: When
fully, expanded, little plt‘i or cells appear upon® lts
surface, and from each of these issues forth a livi mg
flower,—for such it 'seems in shape,—a simple po-
lyp, which, gradually e\pand~ 1{ till it has attained its °
full development, reveals itself to bea hydra, fishing
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for surrounding prey by means of petal-like tenta- '
cula placed around its mouth. The food thus ob-
tained, having been conveyed ifito the stomach of
the polyp that caught it, and’ digested there, is ab-
sorbed into the generzl mass of the common body of
the alcyon, which in this way derives its nutriment
from the numerous sources of supply distributed
over its surface,

- On examining the structure of the aleyon more
minutely, we should find" that the individual po-
lyps studding the surface of the cgmmon mass, a
few of which. are represented in the adjoined
figure (fig. 15), in different states of extension, are
each of them, when
fully expzmded, fur-
« nished with eight pin-
nated “arms (@) that-
surround the mouth,
and are’ calculated to
seize food in the same
way as those of the
hydre, and convey it
intq” an ‘opening that
leads to the stomach,
radiating disc. The
dy from which these
¥s but. permeated with
hole appearance, in fact,
€ anatomist of the fleshy

- L (
situated in the centre of the
substance of the commop bo
polyps spring is soft and flesh
large fibrous carials; its whol
reminding the comparatiy
sponges iro.m which, in texcture-at least, it does not
api)lear v differ very widely ;
1 fig, 1 ' e 1

polyysif t(l;xe(Ai 5.) the communication between the

aleyonida ang the common body is deli

0

; {
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oneated, the roots of the flower-like animals being
denuded and” traced into* the common mass; while
in the second {fig. ), the interior of one of the

'I'ig. 16. °
ne

polyps is represented, showing ‘the structure of the
tentacles (@, b); of the stomach (¢); of the cavity of
the body (g, %) di¥ided into compaftments by nume-
rous membranous partitions (f), and also a few con-
voluted tubes (d, k), wherein the germs of asuccedd-
ing race are doubtless formed. But. the mechanism
of all these parts will be béttereunderstood when we

have examined the Aetinizz and other polyps of a-
“higher description, where the internal structure of

the body is more elaborately developed.
Our next subject of inquiry must be concerning the
L]

"

e
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phenomena presented by these Aleyonide whilst alive,,

premising that the observations we shall have to make
upon this subject are almost equally applicable to the
entire series of the polyp-bearing zoophytes, here-
after to be degcribegl. We kave already said that
these animal$ possess no nerves whereby rapid inter-
communication between remote portions of their
: structure cap be effected, and, this being the case,
every molecule or particle of the creature must feel
and act for itself, and, is a great extent, indepen-
dently of the surrounding parts. If a single flower
be touched, that flower shrinks from the contact, but

the neighbouring polyps appear to have no alarm,

and do not participate in the movement, If the side .

of the gelatinous mass be punctured, the part irri-
tated contracts, but the rest of the common body
of the polypary, seem8 unconscious of ‘the violence
offered. .When the shrinking has once commenced,
however, it is conimunicated from

. ' Particle to particle,
zml, at last, the whole mass con ;

! 341 ‘ Sents in the move-
ent, but it is slowly that the contraction pervades
«

the more remote portions of the animal, Byt if the
converse of this expériment be tried, and the jar in
which a fully-expanded aleyon i§ containeq b Jf ci-
?)ly struck, then very particle of®the Cl‘eature» ?1 -
g the impulse at the same instant, the ’0](. eei-
tiultaneously shrink ; all the flowers are “.ilﬂ 3})8 .s :
the whole body, becomes contracted and o ; a\mi
t%le animal would scarcely be Tecogniseq inlt?('lue’ mll'(
stion for the beautiful and, elaborate struct b s
reallyin | . ure that 1t
‘. Tfllles; animals, moreover, Secrete in t
e fleshy s e of thei i

y.substance of their bodieg carthy particles,

he intetjor of \
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avhich form a kind of rudnuentary framework that
&_ assists in supportmg the gelatinous mass, in a man-

ner very nearly compmrable to what we have already
seen in the SpoNGEs, ptaperly so callgd ; the earthy
matter being dissemifhted so ag to give a gritty sen-
sation when a knife is used to cut one of these
creatures. In texture,e therefore, the body of the
alcyon very nearly approximates that ofs_the sponge ;'
and this cfrcumstance is of th® ubmost importance, ®
both to the naturalist and the geologist, inasmuch as
it shows to the dne the near affinity” that exists be-
tween these two tribes, and explaing to the other
circumstances that would not otherwise be easily
intelligible. =~ -

That sponges be€ome converted into flints by the

constant percolation of water through their soft bo-
dies we have proved in a precedifig chapter, and
‘here, in the alcyonide, we at once perceiye an-
other source whence flinty masses may be produced
in a precisely similar, manner; the éarthy molecules
of the sponge-like alcyonium, forming nuclei, around
which siliceous atoms accumulate precisely as in the
case of the sp(m"es themselves, \\lucfl, uld(.ed after
death, the central mass of these compound polyps
must very closely Yesemble. v

This view of the manner in which flints are pro-
duced has been yot a little confirmed by recent mis
croscop1cal investigations, proving flints to contain
an immense number of infusofial animaleulee—ani-
amaleula such as now exist abundantly in fresh and in
salt water ; nay, so munerous‘y are these microseqpic
remains met with, that some flints were at one time

thought to be entirely composed of an aggregation of

L]
»

~
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the shells of minute creatures. It is not, however,
necessary to have recourse to such an hypothesis as
« this, seeing that both the Sponges and the Aleyon-
idae, after death, must be filied with myriads of the
animalcules that abound in Water wherein they are
immersed ; and if in the section of a flint the re-
_ mains of these animaleules are
= from the cizcumstance that
was full of them after wital ac

found, it simply arises
the Sponge or Aleyon

tion ceased within it.
Fig, 17,

The appended figure {fig 1)
R R gy o thre i
slice of 4 flint, in vs;h;ch sue rexxlz%:f:e :rt:r: i"ﬁ‘
abl.mdant]y met with,  The Yy size of the piece Z

|
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shown in outline upon the left-hand side of the prin-
cipal figure, and in the fhagnified view numerous
forms of the eifclosed animalcules (a b, ey d, e f; g7,
by i, %y U, m, n, §c.) are aepresented ; but any account

of these last we mustedefer to a_subsequent chapter, =

when, doubtless, the reader will be * enabled to
recognise some of the living representatives of the
fossilized relics here depicted. . :

MapreroripE—When iteecames necessary to, ®

increase the size of animhls that, inall essential
points, are allied‘to the alcyons above-described, and
to dilate them to far more extended dimensions, it is
evident that, in order to accomplish this, a frame-
work must be given of sufficientstrength and stability
to keep the whole im a definite and proper form, in
order to prevent the soft living substance from being
crushed or distosted by its &wn weighf. Such a

~ framework has accordingly been’provided; and ad-

5.
3

mirable indeed ds its construttion. = Those beautiful
rocky masses, for such they appear to be to the vul-
gar eye, called MaprerorEs, which, branching into
countless varieties of arborescent forms, are abun-
dantly met witl in the ocean, and so ﬁ"equent]‘y orna-
ment the cabinets of the curious, are merely fabrics
constructed by compound polyps,osimilar to those
last noticed, and owe their growth to the accumula-
tion of earthy particles déposited within a fleshy sub-
stance that is nourished by countless polyps, mere
or less resembling hydre, diffused over all its exter
nal surface. Take, for example, the well-known
niadrepore delineated in the next page (fig. 18), the
branclies of which are, eveii when- superficially

o
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viewed, remarkable for their elegant appearance;
and, indeed, upon closer ingpection, the admiration
,excited by the whole fabric is uot likely fo be dete-

Fig. 15,

riorated.  Ever§ one of the "5‘;]‘01'5' stems of the

madrepore {

éovereg ;,S w S curgory survey, to be

i al:]nt d:nulumdes of minute pits or depres-

size ,ar' mu? th»els?’ from the gmallness of their

E;a’minstc:"tc]ely Visible to an nattentive observer.

of th e nagnifying_glags, however. each
ese multitudinbys orifices is found to be a
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composing it, as doubtless the reader will acknow-
ledge, on inspecting thg dtawing here given of one
or two of the ctlls (fig. 19) Fig. 19. >
represented upon an entafg-
ed scale. But if the*Hried
skeletons be thus admirably
constructed, surely the aa-
drepores, when in a living
state, must have been still
more worthy of our contem="
plation. In this® condition,
it would be found that every
part of the surface of each
stem is covered over with a
living gelatinous crust, not
a mere film, unprovided with
any mouth, as in ¢he case of
the fungia, but furnished
with millions ef little po- °
lyps, that can emerge from,
the countless apertures visi-
ble all over the exterior of the polypary (fig. .18),
every one of which is organized upon the same prin-
ciples as those we have already met with in the
aleyonidae, described in a prccedin"g page (vide fig.
16), and equally efficient in procuring and digesting
nourishment for the support of the general bbdy.  *
It is not within our province here to attempt to
lay before the reader an ‘enutheration even of the
principal variations in form presented by these ad-
mirably-constructed, though - humble, membérs, of
the animal creation. Some, of their stems branch
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out like the horns of deer, or assume the appearance
of broad plates or rounded masses; but, whatever

L3
o

. §\r'_,.-v

i l.>e their shape, the living part invests the whole |
exterior of the'body, and from every delicately-lami-

Fig. 21 naot_ed cell the hungry |

v G=z ¢ POl\j‘ps, when in an
active state, are pro-
truded, in search of
prey,asshown in the ad-
Joining figure (fig, 21),
where a’ few of them
4re represented busily
eNgaged in catching
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food. We may well suppose that it would be a
beautiful and®a wonderfule sight, could we contem-
plate, in its native loc.ality, a mass of madreporey
even of the dimensions hiere delineated, covered with
its living investment, and feeding itself by the agency
of countless mouths, each cucﬁ»wcd with separate

life and distinct. power ,of action; slowly precipitat-

ing from the surrounding sea _cretacegus particles !

wherewith «to build its stony Jabrig; gradually con- e

structing, layer by layer, and stratum upon stratum,
the elaborately-fermed polypary, or skeleton peculiar
to its species. But let us not circumsgribe' our ideas
within these petty limits: rather let us give our
fancy free scope; for widely indeed must we stretch
our imagination if gwe are at all to appreciate the
importance of the class of animals we are- now
considering. ~ Let, us endeavoar to «picture to our-
selves an extent of the bed of the® ocean, spacious as
these realms that we inhabit, tarpeted with living
plants; every blade of grass and evers flower instinct
with life, and all the vast expanse busily engaged in
deriving from the surrounding water materials for
subsistence : leg us- consider that, from age to age,
the wide-spread scent is building up, by constdnt pre-
cipitation from the sea, a rocky telritory, co-exten-
sive with itself, and then we shall perceive that, in
the course of time, even these almost unknown memns
bers of the animal creation may perform achieve-
ments at which the boldest mind is startled when ie
comes to survey what they have accomplished. Gra-
dually, the accumulating pile rises to\;-ards the sur-
face of the sea, and, atlengtly, after the lapse” of
VOL. I. . E

o
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ages, portions of the rocky fabric show themselves
above the waves. Here farther growth is checked;
the polyps cannot live beyond the point where water
“freely reaches them, from -whence they may derive
the means of nutriment, and thus they perish. Still
the strueture reared becomes a nucleus round which
materials may be gathered;, and the multitudes of
zoophytes, still living and still acting, swell its
bulk, and add comtinuglly materials near the edge of
the increasing reef. Thestorm tears up the dirt and
sand and sea-weed from the deep #o heap it on the
summit of the nascent island.  Animal and vegetable
substances are slowly, but constantly, thrown upon
the new-formed rock, and, being entangled among
the coral, perish. These decay,and, by decomposi-
tion, form a mould fit to support the growth of plants.
Seeds arrive, brought* there by acgident, or by the
visits of migrafing birds, which, soon taking root, be-
come the germs "of ‘future vegetation, till, at length,
islands, both broad and long, and richly wooded,
stretch where all was once deep sea. Man comes at
last, and with himp fit inhabitants to people these new
countries —regions snatched from ocean by the silent
toil of beings such as those we have described,

Turn we, however, nearer home. Our native
mountains, and our lime-stone rocks, tell us of
agencies not less stupendous. Do we not find, im-
bedded in the rugged cliffs, and high above the level
af th:‘f sea, countless remams of madrepores conforma-
ble., in every circumstance, to those at Present in
existence, and to which’the naturalist gives

i o ¢ _ names, aid
classifies their skeletbns as easily as thos ;

¢ of recent
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times, although now buried in the solid stone, of
which they fofm a part, and found qmte in the centre
of a country such as gurs? Here again we must nos
judge the grand phenomepa of Nature's operations by
{9 the low and puny standard of our usual thoughts; no
° @ ordinary figures serve to paint convulsions s terrific
| and sublime as those that piled the treasures of the
deep ‘uponour highest hills, Fancy beneath the -
ocean's bed, encrusted thick with pgnderous strata of °
these madrepores, that thereexist volcanic fires ; huge
furnaces that rage in Atna and Vesuvius, and reach,
perhaps, beneath the wide Atlantig, to the mighty
chain of burning mountains that extends through-
out the Andes—ay, and far beyond !

Some accident, oy earthquake, opens a wide chasm
in the bottom of the deep ; the sea itself pours
through the’ yawning fissure,~and leaps down into

. the fiery gulf; the imprisoned Steatn praduced by
& such a dread cgtastrophe, putting its Titan shoulders
to the vault above, heaves up the dmst .mcumbent

roof, rocks, corals, shells and all. Rt (O
“ Mountains huge uphcmc their broad,, bare backs into the
| clouds” o . . 2

soon to become eentres of realins and empires,
though, at first, built at the bottom of the sea by
! these poor zoophytes. . .

) CoraLrLipE. “Other tribes of cortical polyps,
) that is, of such compound zopph) tes as have their
h living crust placed upon the exterior of that skeleton
which forms the basis and-support of the entire

fabric, assume a more docxdcdl)ﬂr'lmos%'and branched
’ E 2
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appearance than those called madrepores, nor does
the surface of their dried polypary present the pores,
or star-like cells, that were so ,churacteristic of the
group last described. £
Of these corals, as they are named, we se].ect
for particular description the well-known Corallium
rubrum, the polypary of which is that beautiful and
valuable substance called, par excellence, coral—an
~ article, that, from, its extreme density and suscepti-

bility of a high polish, #sss0 much esteemed for the
manufacture of ornaments.

The coral in question is met with in considerable
abundance in’ the Mediterranean, where important
fisheries are established in order te - obtain it ;
although, from the depth at which it grows, and
the difficulty of detaching it from the rocky reefs
where it locates itsed, the trade of a coral-fisher

is somewhat pﬂeéarious.

If examined in® the living state, it will, at once, be
found that cortl, both in its mode of growth and
from the manner in which its p(c)lypary is constructed,
is nearly allied ,to the madrepore races. Every
branch of the stony axis is crusted ovgr with a thick
coating of a fleshy substance, atd from the surface
of this living cfust, numerous ‘polyps, similar in
conformation to those of the aleyons, extend them-
selves on all sides in search of food (fig. 21). In
proportion as the living part of the Corallium ex-
pands and grows, it continually deposits in its

, interior the calcareous matter that it derives from
the ocean, which is frequently coloured with a rich

red tinge, laying en additional particles, - layer

|
|

A
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A
by layer, like the coats of an onion, around the
outer surface of its br:mched skeleton, and thus m-
creasing the dnmet@r e
of the internal poly P' ? Fig. 31.
ary until, at length;
after the lapse of years,
it arrives at those di-
mensions that make it
serviceable” to the ma-
nufacturer. On strip-
ping off the living bark
that secretes and forms
the stony stem within,
*no cells for the lodg-
ment of the polyps re
perceptible upon the
latter; these hydr#form
mouths are contained
in the thick crust itself,
which, instead of being
quite soft and gelatin-
ous, is now mi\cd
up with crdlaceons
granules, and thus becomes sufficiently firm to give
shelter to the polyps that feed it.
The polypary of the coral is short and stuntqd

~in its branches, and, these being of stony hard-

ness, it is well able to withstand the most violent
impetus of the waves that a$sail it. But if it
becomes necessary to elongate the stems of corals
similarly constructed, to make them of conside-
rable length, but at the same time extrémely alender,

o
L
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the stony substance of the coral we have been des-
cribing, hard as it is, would be far too brittle to sus-
vtain the violence of an agitated 'sea; and, under such
circumstances,-some modification in the structure of
the skeleton must, nccessarily, be adopted in order to
preserve the polypary from being broken into frag-
ments and destroyed by the force of the waves,
" This danger has, however, been obviated by a very
sbeautiful and simple niechanism. It is not absolutely
necessary that the skeletons of cortical polyps should
be constructed of stone, or, in other words, be com-
posed entirely of carbonate of lime: for, however
ignorant we may be concerning the °causes upon
which the different” secretions depend, the living
crust, that covers many species s endowed with the
power of selecting from the ocean materials that
will bend ¢ insfead of chalk, horn® is made use of';
and with this many zoophytes construct a frame-
work which, baing flexible in every*direction, hows
Before the passing wave and wises again uninjured,
where a more fragile polypary would inevitably
be crushed. _ *o .,

Of spich deserfiption are the Gw’gon&e, casily distin-
guishable by thgir horny and rgmose stems; upon
which, when dried, the cortex Femains solidified,
as it were, by the quantity of calcareous substance
depositéd in its texture, still exhibiting the colours
tifat it presented during ’l.ife—rcd, orange, or purple
tints of considerable brilliancy.

Besides the proper cgrul/, which secretes stone, apd
tha gorgonie, sthat eonstruct horny branches) it is
found that solne genera combine the two materials in
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sthe fabrication of their framework. In the Isis hip-
puris, for example, this combination has been adopt-
ed and, obviously, Wlth a view to give ﬂexlblhty to
the polypary so orgamiged. In this species the
skeleton (fig. 22) is made up of alternate joints, one .

segment being of caleareous substance and the next
of horn, so that, by a slight modification ip the con-
struction of the central axis, the needful power of
bending is obtained. P =
Beautiful and exquisitely designed as the dried
TIsis hippuris must appear to the m;)st unobservant, -
its beauty while in the living condition must have
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been infinitely more striking. The thick and colour-
ed crust investing every bough, (whertof a portion
only has been left in the figrre,) when clustered
with living polyps all at work, active and hungry,
fishing to supply the general substance of the
zoophyte, form indeed a spectacle which must be
left to the imagination of the reader.
Plant-like as are the ramifications of the compound
- zoophytes we have been discussing, we need not
further indicate how far remote they are from vegeta-
bles both in their structure and economy ; the roots
that fix them to the rocks are but expansions giving
firmer hold upon the basis of support, and not, in any
Way, organs to furnish nutriment; the living flesh
encrusting the whole skeleton is fed by myriad
stomachs, quite sufficient to provide materials for
its sustenance, and thas it grows, dcpositing within
its substance the support peculiar to its species,
PeNNATULIDE., The compound polyps, hitherto
described, are #xed immoveably—cemented, as it
were—unto th.e rock whereon they rest: hut there
are some, allied in structure, which, although
they have a central stony axis und a living crust
encasing their exterior, studded’ thick w
polyps, are not fustened down to «one lo
free and, possibly, able to change their p
at will qr when removed by accident,
found upon our coast, and from their general aspect
they are named « Sea-per.s " (Pennatule), 1y out-
ward form, they strikinglv resemble quills of which
one end, the barrel, is denudeq
covered with living flesh

ith active
cality, but
lace, eithey
Many are

. The stem contaiyg
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ind stony axis, and, on either side, the feather of
the quill is formed by, mbveable appendages, from
which the polyps issse. The naked part is generally
found implanted in the sand or mud of shallow bays,
but unattached to any=solid sub§tance. Some assert,
and Cuvier seems to advocate the same ‘opinion, that
the fleshy portions mowe in concert, and thus row
themselves from place to place; but this is scarcely.
credible ire creatures so devoid of squses and so hum-
ble in the scale of animal éxistencd. Various species
are seen on different shores; some without lateral
barbs, some kidney-shaped, with polyps on a flatten-
ed disc, somg rounded or cylindrical, and many shine
with brilliarit‘phosphorescence in the night, a proper-
ty they share with eountless other inmates of the sea.

TusvraripzE. All the preceding tribes of com-
pound- polyps hage a central part, @ body, studded
upon its surface with the mouths'that furnish nutri-
ment and feed .the general niass. We now arrive at
animals similar, in form and geneml structure, as
regards their flower-like mouth and mode of seizing
prey, to those we have described, but widely different
in respect to the afrangement of theif skeleton. In
the next race the ‘hard support }s placed “on the
exterior of the diving flesh, encasing it, as in a
tube; from one extremity of which the polyp is
protruded when in searchi of food, or it retires within
when danger threatens. TUBULAR POLYPS, then, for
so they are appropriately *nanved, have their livinfy
portion resident within, aud not external to their
skeleton. 3

Thé Tubipora musica is oné of the- most elegant
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and striking examples of this kind of zoophyte, and
the beautiful polypary constructed by it, is not unfre-
Huently met with, in the cabinegs of ‘the collector of
natural objects, It consists «of successive stages of
- cylindrical tubes of a rich erimaon colour, placed one
above arothér, until the whole fabric is not inaptly
.compared to the rows of pipes in an organ, whence
the origin of,its name.
o, The tubes plaged=upon the upper stage are in-
habited by the mdkt recént race of polyps, the occu-
pants of those <below having successively perished
as fresh génerqtions accumulated above them. The

general appearance of the tubipora will, however, be

e

N

a4 <

3

1 "> .
";i:“' *eadily understood by a.glance at the figure
N aboye (fig. 23), tljan from any lengthened de-

SCripts o .
Plion, ang we will #theref6re, now proceed, confin-

‘e
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f
ing our attention to a single tube and its contents,
to describe the structure of the being placed within,
its mode of reprodugtion, and the way in which thg
different tiers are formeds : ]
A tube with its expanded polyp actively employed .
is seen in (fig. 24, 2). The tentacles spread out
around the mouth are.finely granulated, and their_
colour, a pure green, richly surmounts, the crimson’
sheath from whence they are protruded. “When with- <
. ’

° Fig-‘ 24, °

d)mwn into their shelly case the tentacles are closely -
folded like a bud (fig. 24, 3, #) and lodged witltin the
folds of a contractile membrane (@) that is continuous
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with the marzin of the tube (fig. 24, 1, , b), and con-
stitutes, in fact, the mechanism whereby the creature
iz protruded; for, being implanted all around the base
of the included polyp (e), its<contraction brings the
flower-like mouth towards thesopening of the cell,
and wher everted, as it doubtless must become, to
ensure the full protrusion of the bud, the latter
opens and displays its tentacles, as seen in fig. 24, 2.
Beneath the body ef the polyp, and -appended
thereunto, are sevéral delicate membranous filaments
(fig. 24, 3, d) contained avithin the tube, whereon
the germs of future progeny are formed, resembling
strings of delicate beads, transparent globules of
gelatinous consistence.. These, as is supposed, re-
main imprisoned while the paren, lives ; but on the
death ' of their original they issue forth, and falling _
on the stage last, builty thcy there become attached, ]
and soon expand to form another generation of tubes
and polyps like to thosefrom whence they emanated.
The manner of=their grow th, gnd the formation of
the tubes enclosing them, are subjects of dcep in-
terest, and bear upon a question of no small import-
ance in relation to the nature ant condition of the
skeletons or polyparies of zoophytes. The gene-
ality of modern writers, and many physiologists of ,.‘
distinguished eminence, still continue to assert, that |
the ]mrd calcareous or hornysupports of the dlﬁ'crent l
varieties of polyps are extrancous subat-mccm, exuded
iic the first place from the surface of the body and,
+ afterwards, being moulded into shape, either apon J
or beneath the lmng flesh that secreted them, are
no longcx under the Controlof vital influences, but,

t
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‘having been cast off from the body, are as dead and

incapable of ‘being acted dpon by the animal portion

of the zopphyte, as the rock upon which they me

\ fixed. A very little refiection, or, at least, a candid

: ; examination of the facts that court our notice,

h i connected with this dogma, will, dbubtiess, lead

T the reader to more correct views upon the subject,

and’ prove that the calcareous, or earth! matter, thas
gives hardness. to a polw pafy ds deposited, not-
external to,"but, in the nterior of the living sub-

¥ stance of the z6ophyte, and, moreoter, that, after its
deposition, it is still subject to the tountrol of the soft
parts connected with its formation. We shall, here-

« after, have dbundant opportunity to accumulate proofs
of these important positions; but the first we must
adduce is derived from what is narrated concerning

the developement of the tubzpora sand the progres-

" sive growth of its successive raan of stony cells.

& 2.2 ‘ No sooner «does one of the numerous gelatinous
‘germs, alluded to above, escape frém the tube that
encased the original polyp, than it spreads out upon
the uppermost horizontal stage, W hich connected the
tubes of the dast ‘generation, and, <becoming firmly
nttached, swells mto a kind of eylindrical cushion (fig.
25, ¢), which, as*yet, presents no trace either of the
future polyp or of the shell that is to enclose it.

Soon, howcver, it elongates itself and extenils

v/ up“ards into a tubular form, the inferior portion,

\ orlgmallv soft, becomes siowly calcified or hardened
' 5 by the interstitial deposit of earthy matter in its
very substance ; the base -thus assuming & stony

| density, while the upper and growing part of the
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tube, still continues soft and fleshy. It is not until\

the height of the fabric hhs advanced Z:ousiderably,

that the polyp and its appendages are seen within, as

represented in fig. 25, d; but, even at this period, while

o the lower part of the tube

Fig. 25. (e) is hard and calcareous,

the wpper portion (d) re-

mains fleshy and contrac-

¢ otile. But how issthe hori-

Zqntal stage cortstructed that

iIs to unite and consoli-

date all, the tubes placed

on this story of the edifice,

forming at thé *same time

* the floors upon which the

next generation is to be
* deposited ? ,

This part of the process is
exhibited in fig. 24, I. The upper extremity of the
tube being as yet soft, and having arrived at a certain
altitude, spreads out horizontally into a disc-like ex-
pansion (f), which, at the period of its formation,
is, of course, at the top of the tube, 2By some un-
known law, or instinct, all the growing zoophytes
throw out this fleshy disc simnlf’aneous]y, and at
precisely the same height above the stage, so that the
margins of contiguous discs coalesce, and, becoming
fused. together, constitute one plain, unbroken surface,
which is soon calcified and hardened into stone by the
same process as the tubes. themselves, and thus the

o9

-

stage is formed and perfected. This part accom-

plished the work again' proceéds, the tube once fore
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“ascends and gains its perfect height; calcification

" ceases, and at this point the tube-secreting mem-

7 brane (fig. 24,"a) iss found continuous with the in-
flected portion (b) that goes to be implanted round

' the polyp’s base at ¢

} The Tubularia indivisa ; a zooph) te" by no means
unfrequently met with upon our own shores, is an
illustration of another form belongingsto the group
under comsideration. Thee bvdys of this creature=
inhabits the® interior of % "long, " horny, and trans-
parent tube, from the extremity of*which, the polyp
is protruded. The polyp itself ds furnished with
two circlets of tentacula, one placed around the

. mouth, thé ‘other at a little distance lower down.
These tentacles are all acutely sensible and grasp
whatever objects come within their reach, conveying
them into the stomach, where they are dissolved and

_~~ melted down for food. .

- Of the manner in which® nutrlment is distributed
through the soft and, semi-gelatinous textures of the
animals, described in former pages, little or nothing is
at present known. Butin these tubular genera there
exists something zﬁmlogous to cu'culntxon, a perpetual

. flow of particles w1thm them, destined, apparently,

| to diffuse the nutritive materials. Currents are

perceived through the transparent shell convey{ing

globules up and down in different directions, by some

means we cannot understand. The whole pherome-

¥ non, indeed, resembles wliat is seen in some transpa-

rent vegetables, and, perhaps, the difference between
the two, as relates to this clrcumstan re, is not*wide.

SERTULARIDE. We next come to the considera-

.

—
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tion of a numerous race of compound polyps
having skeletons so branched and slender, that they
edsily might be mistaken for mosteelegant and delicate
plants. Ladies collect them ‘on the beach, and, hav-
ing placed them in their albums, some are pleased
to call them * sea-weed.” Beautiful, certainly, are
sea-weeds of this kind when =o collected and even

L4 -
when so placed ; but, if a sea-weed such as this,

[2
P <

Filn.26. .

intead of being dried as”in the herbarium of a
%otanist, had been examined- living, whilst im-
mersed in the salt water where it grew, the spectacle
had then, indeed, been worth contemplating. *The
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,least branch, the smallest twig, or most minute fila-
ment of one of these delicate structures—of the zoo-
phyte, for example, of which a figure is here given (fig.
26)—presents a scene of svonder whilst it is alive and
in its native element... One side (or oftener both) of
every slender branch is fringed with little horny cups,
arranged in different modes, in various forms of Ser-_
tularidee ; and in each one of all the thf)usand cups

Fig, 37 * 7

observed upon a coralline like this is placed an
active, hungry polyp; thousands of mouths‘ feed- -
ihg one common body, which is placed within the
horny branches of the skeleton.

i
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The stem, and every part derived therefrom —
each thread, for such the branches sometimes seem
wiewed by the naked e)'e; is found, examined
closely, to be tubular, and filled from end to end
with a soft substance, in the.same manner as the
elder tree has every bough filled up with pith. The
semi-fluid pith that thus passes through every por-
Aion of a sertularia, is, in fact, the living animal to
which the active pelyns, fishing from the external
cups, minister food that afterwards becomes diffused,
from stem to stem, to the remotest parts.

The Cups seer upon the skeleton of a sertularia,
wherein the eating polyps reside, must, however,
be distinguished from other receptacles (fig. 27. b, ¢)
which are deciduous. These make their appearance
only ut stated seasons of the year, sprouting forth
from what the botanist would call the ¢ axille of

the branches, “In these deciduous cups the germs of -

& New race are formed and perfected, until permitted
to escape, ande then become diffused extensively
throughout the sea. > -

The nature of t}ege germs, their mode of growth
and manner of -hi‘i'th, have been «detziled by several
wr}ters; but, as it would seeni, without sufficient
strictness of research to warrant the conclusions they
have drawn, One of our best examiners® of native
’Z,::fh"ims asserts, that, at the proper season of the
if tl‘le )((;e:f:lw @ polyp like a Aydra grow in ez.lch

St gl‘oluu((lms cups, and that such polyps falling
S nd were germs that soon assumed the
aspect of the original from whence they

* Ellis.

¥
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sprang. A far more recent writer, Professor Grant,
on the other hand, assures us that, instead of any
polyp being formed, the re-productive germs aré
gemmules, covered with®moving cilig, like to those
upon the gemmules®*of a spqnge, and that these -
ciliated globules, as soon as the enclo%inrr'capsules
permit them to escape, swim about for a tnne,
exactly as the young of sponges do, till they
attach th&mselves to some *fdreign substance and *
begin to assime the arbdréscent structure of their
parent. When two authorities, suclf as thqse alluded
to, clash diametrically, it becomes a“subject of impor-
tance to decide the truth and settle where the diffi-
» culty exists. -

In the case before us, it appears, from subsequent
researches,®, that the ql)seners quoted weré both
nght up to a certain . Fig. 28

" point; but neither of
them fully ascertained
.,-'l 2 the whole of the phe-
nomena exhibited ; the
different steps of the
process are répresent-
ed in the accompany-

ing diagram (fig. ‘28)

The ramose body

~of the sertularia, like

" that Jof the tubipora
. above described, con-
i sists of two layers, a  *
tegumentary layer (b) that cxpands into the branched

| * Lister, Plnl Transactions,”
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skeleton and hardens into horn as it acquires the ne-

cessary proportions; and a nutritive layer («), lining
the tubes within, which is subservient to nutrition.

At proper times, when fesproductive vesicles are
to be formed, the outer layer “expands to form the
cups (%) wherein the germs are nurtured, and from
the inner layer sprout forth the germs (d) to fill the
horny capsule ; these enlarge; the most mature
#pproach the opening’ of the cup and theré protrude
(e), but as they still advance the outer layer extended
over them assunies a polyp-like app’carance (f) that
includes the ciljated gemmules; this falls off, and
then the germg estape and swim about in search of
fit localities where they may fix and grow.

The Sertularide, as must be obvious from what has
been already stated, form an. interesting and peculiar
group of Zeophytes ; one which it would be difficult
to confound with ar;y other tribes that we have con-
templated. But there are other animals in outward
fO‘?T_" and genefy] aspect closely resembling Sertu-
laride, whoge inward structure is exceedingly remote
from what ig found in the more simple polyps we are
NOW considering:  The young zZoolsgist will find,
ho“'e‘.’e": little difficulty in distinguishing them, if
camimed in 4 living state. The ‘Sertularide have
stmple armg o un;’liated tentacles.  The higher
Polyps (B'RYOZOA), hereafter to be noticed, kave their
:ﬁ;sgcovered with moving cilia, and this distinction
3 ¢ foung ¢, involve important consequences.
havecl]‘;ifllﬂbzli. Betwcgn’ the plzmt-.like beings. t]lil“t
ek erto fccupied our attention, and higher

*atures that,await us furtc}xel' on, must be placed

0

-~
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lthe Actinie, or animal flowers, so abundantly met
with on everj coast. These extraordinary produc-
tions of nature, called, fanu.full), by the frequenters
of the beach, “Sca-)lar;golds and “Sea-Anemonies,”

are found, sometimes in great variety, upon our
shores; and almost every shallow poel, er rocky
basin, left by the retreafing tide, contains specimens,
such as that of which we give a (Lra“mg (fig.”
R9), fixed. to the rocks , «

by a broad fleshy base, © *
and spreading out tenta-
cula in numerous yows,
waiting the_approach of
prey, or else, if danger
threaten, closing up and
shrinking into rounded
lumps  scarcely = distin-

« Fig. 29.

.t

face upon which they are
attached.

These po]) ps differ mdcb from all those we have
yet noticed, in many points of their economy. Their
fleshy substance, no longer soft and jeliy-like, assumes
a fibrous texture and exhibits strength unparalleled
in other zoophytes. We are not, then, surprised to
hear it stated that they can detacls themselves at
pleasure from the rock, and creep about in search of

- situations fit to yield them food. They have no eyes,

yet so susceptible are they of light, that not a cloud
can pass before the sun but they will show by shrink-
ing that they feel the change.  Should an unlucky
crab, though stronger far, apparently, and much more
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active than the zoophyte, touch the expanded arm
activity and strength avail it little ; with slow, but

pertinacious and unflinching grasp, the actinia seizes .

hold of it and, soon invelving all its limbs with
the tentacula around its moutk, the vietim gradually
is dragged into the polyp’s stomach there to perish;
- all its softer parts—all that can be nutritious is digest-
sed and dissolved, until, at length, the actinia being
satisfied with its abundant meal, opens, again its
mouth, and thus regurgitates the shelP and what is
indigcstibkle. Nor does a little foods suffice to satisfy
its appetite; the actinia is vorgcious, harmless and
flower-like thougle it seems ; sometimes, for instance,

it will swallow whole three or four nrussels for a _

breakfast, and dissolve them all, except the shells
before' the latter are cast out as being unfit for
aliment. | - : : y :
Being thus endowed with such su;prising attributes
we naturally enquire What is the structure of so
sfrange a creature ? how can it, perform actions that
SECM 50 unaccountable without some special me-
chanism, to which its powers may be attributed?
All that anatomy reveals in answer ts these queries
may !)e seen in the appended ﬁfgurco(ﬁg_ 30), which
we will, therefore, now proceed chncisely to explain.
The figure represents an actinia cut in two, divided
throqgh.-the middle, and displays the relative position
of' the parts within, The mouth, which occupies the
‘ centre of the cireles of terttacular rays, communicates
With a capacious bag placed in the interior of the body
gc?: this is the stomach, and its ample folds proclaiin
S great capacity. “Betwetn the stomach (¢) and
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the fleshy skin («), here widely separated, are
spacious cavities divided by compartments from each
- other but, communieating freely. These chambers
during life are filled withe water which can be propel-
led into the hollow @ms around the mouth (b, e).
Would we, therefore, understand the méans-whereby
the actinia protrudes its tentacles and opens like
a flower, or draws them back again and shrinks into a
shapeless rass, whenever it tkinks proper; we at once
perceive the “simple mechanism employed. Seeing

“that every one®of the tubular tentacula commu-

nicates with the general cavity situated between the
stomach and the skin, or fleshy tegument, pre-

. cisely in the same manner as the fingers of a glove

communicate with sthe part that receives the hand,
the actinia wishing to spread out its arms expéls the
water from its hody and thus fills 2he arms, which,
being distended tensely, stand erect and radiate like
the petals of aflower. Or, should it wish again to
shrink from observation, it contratis in turn the
tentacles themselves, and forces the water they con-
tained back into the cavity of its body, or squirts it
in jets through holes pierced at the end of each
tentacle. The tentacles collapse,, the body closes,
and states as opposite as those delineated in the
last figure (fig. 29) are the results of this antag-
onism, the beautiful form is entirely lost, the rays
disappear, and the actinia becomes- converted into
such a shapeless mass as not to be recognisable upon
the naked rock. ‘

There is this important difference between the
ocean and the earth. The land only nourishes living
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beings on its surface. Some creatures, indeed, may
burrow to the depth of a‘few feet beneath the soil,
und some may rise a little distance into the air, but
that militates not against sthe grand fact, that the
earth is only populated upom its surface, and the
vegetable banquet there spread, is abundantly suffi-
cient to afford sustenance to. all terrestrial animals.
Far different is it, however, in the sea; the
gcean is peopled as every assignable depth, from
its profoundest recesses'tv the erest of its highest

wave, and where, by possibility, ‘could vegetable

materials be found to feed a. progeny so count-
less? The botton of the deep, or the surfaces

of submarine rocks, let them be ever so “thickly clad |

with appropriate vegetation, weuld afford but a
scanty supply, compared with the demand for nu-
triment ; if food must be provided here, that food
must be of a li{-ing kind, and animal diet must be
furnished, in adequate abundance, to. maintain my-
riads of hungry-mouths beyond all human estimate,

. Phﬂosophically considered, therefore, and taking
& comprehensive ,view of nature, it is not difficult
to perceive thes nses of these humble zoophytes.
They are themselves to be devoured at last; but
whilst they live they are to firmish other food
and pour fortk offspring with a prodigality that
might_ cverwhelm the ocean, were there not des-
trayers there as multitudinous as the supply is vast.
The fccundity of these ‘plant-like animals must,
thorefore, be excessive; .and, indeed, it is difficult
fo find language sufficiently strong to give an
idea of thejy, fertility, Taking the actinia as an
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example, we shall find,
on dividing the body of *
one of the.se creatures so
as to expose its interigrs
that every one of the com-
partments situated be-
tween the stomachand the
skin contains a delicate
but most extensive mem-
brane orthin film wrapped o
up in complicated folds
(fig. 30, %) from this mem-

forth millions of little
eggs, or germs of fature animals destined in time to
be expelled i_nto the sea, and these, although ordained
to be destroyed almost as séon ase formed, act mo
unimportant part in fhe economiy of Nature; for
they becomé the food of muititides of more exalted
beings which without such sustenance could mnot
exist at all. s
But how do the eggs escape oyt of the interior
of the zoophyte ? . This is a quéstion e
positively settled. "There are, however, situated at
the bottom of tlfe stomach of the actinia,. seve}‘ﬂl
minute apertures (k) apparently comaunicating with
the egg producing&mcmbi‘zmes ; and most prOLTalil.‘f the
little germs issue through these orifices into the
stomach of the parent creature, whence. fhcy are
expelled through the month of the actinia to :be~
devoured by other inhabitants of the deep, 11“1‘I‘€1'11}'

-awaiting the supply. .

VOL. I. F
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ol ® CHAPTER VI.

INFUSORIAL, ANIMALCULES. PoLYGAsTRIcA, (Ehrenberg.)
" e ¢ b
¥ Full nature sWarms with life ; one wondfous mass
Of Animals, or atoms organized.”

THESE are the words of a poc't familiar to us all;

but, perhaps, when their author penned: the lines he

little thought how strictly and phjlosophically correct
Wwas the daring assertion contained in them.

Take any drqp of water from the stagnant pools
around ug, from our rivers, from our lakes, or from
the vast ocean itself,"and place it under your micros-
€ope; you will find therein countless living beings,
moving in all directions with considerable swiftness,
apparently gifted with sagacity, for they readily elude
each other in the active danee ghey keep up.
And since they never come into rude contact, ob-
viously exercise volition and sensation in guiding
their movements.
» Increase the power of your glasses and you will
S00n " perceive, inhabiting the shme drop, other
animals, compared to which the former were elephan-
ti}le in their dimensions, equally vivacious and equally
gifted. Yixhaust the art of the optician, strain yoiir

eye to the utmost, urnitil the aching sense refuses to



INFUSORIAL ANIMALCULES.v 99

perceive the .littlc quivering movement that indi-
cates the presence of dife; and you will find that
you have hot exhausted Nature in the descending_'
scale. Perfect as our optical instruments now are,
we need not be long in coxlxillchng'omsclves that
there are animals around us so small that, ine all pro-
bability, human perseverance will fail in enabling us .

accurately to detect their forms, much dess fully to-
understand their organizations! e

o [

Vain, indeéd, would it be to atfempt by \vprds to
give anything like a definite notion® of the minute-
ness of some of these multitudinous races. Let
me ask the,reader to divide an “inch into 22,000
parts, and Wppreciate mentally the value of each
division : having done so, and not till then, shall
we have a standard sufficiently minute to enabvle us
to measure the microscopic Deings. upqn the con-
sideration of which we are now erl'terifl'g:' .

Neither is it easy to givethe stuslent of nature,
who has not accurately invgstigated “the subject for
himself, adequate conceptions relative to the numbers
in which the Infusoria sometimes_erowd the waters
they frequent p, buit let him take his micr.oscope,
and the means of making a rangh estimate, at
least, are easily at’ his disposal. He will soon per-
ceive that the animalcule-inhabitants of a drop of
putrid water, possessing, ‘as many of them doy dime.n‘-
sions not larger than the 1:2000th part of a line, swim
so close together that the “intervals separating theih

are not greater than their own bodies. The matter,

therefore, becomes a question fm‘ arithmetic to’solve,
and we will pause to make the calculation.
F2

.
> b
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The Monas termo, for example,—a creature that
might be pardonably regarded as an embodiment of
the mathematical point, almost litcrally without
either length or breadth on thickness—has been
caleulated to measure about othe 22,000th part of
an inch. in “its transverse diameter ; and in water
taken from the surface of .many putrid infusions,
they are crowded as closely as we have stated above.
We may, therefore, sefely say, that, swimming at
ordinary distances apart, ’10,000 of tliem would be
contained in a dinear space, one inch in length, and
consequently a cubic inch of such water will thus
contain more living and active organized beings than

there are human inhabitants upon the whole surface |

of this globe! However astounding such a fact may
seem Awhen first enunciated, none is more easily
demonstrated with the' assistance of a good micros-
COpe:® Syl e
Our next inquiry must be concerning the forms
'.n :

* In an address lately delivered before the Microscopical
Society of London, Professor Owen, the president, in allusion to
researches syely gs these, observed that, in Creation “gverything is
great or amjgl] only by comparison. Theteleséope teaches us that
OUr world is but an ¢fom, and none know better than microsco-
pical observers that every atom is a world, " If the astronomer be
led from the contcmpln'lioll of the countless orbs that traverse
hoand]ess space, to the adoration of the Creator in His almighti-
MCES 5 X0 the observation of the perfections 8f His minutest works,
Which, though invisible to ordipary ken, unfold new pesfcctions
“'.nlx CVery inereased p(m-cr° of observing them, ought to impress us
with g lively sense of that :dle-cm'ing-fo’r and all-seeing Providence

Wi

e\'“"’u.- whom net a spagrow falls to the ground and by whom
‘e » S 0 i’ 2

7Y hair of the Jiead is nfimbered.”’
> ’ -
o
.
¢ %

~
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and general structure of these animalcules, as they
are most correctly called, and if our investigations in
connectiony with thie subject promise to aﬁord u$
considerable interest, we shall hard]y be surprlsed
if they involve some little djsputation secing the
extreme minuteness of the objects of out study.

We have already seen that there is no possibility, .

by any definition as yet laid down, sof precisely
pointing dut the line of demarcation which separates
the animal from the vegetable creation. In the
sponges and polyps we found anifhals rpoted and
fixed like vegetables; and we apprehend it is not
less a fact that, among the animalcfiles, on the history
of which we ‘are about to enter, there are vegetables
endowed with locomotion, and trenching, as it were,
upon the limits of the gnimal domain ; yet stealing
into it so gradually that the ,zoblogist and the
botanist are equally at fault to decxdc where the
boundary has been crossed.

The professor of botany would ﬁndoubted]\ lay
claim to the Conferve as belonging to the vegetable
division, and doubtless some speciessdo ; but there are
confervae mos®, distinetly endowed with life, capable
of feeling, and able to move abeut from place to
place. of

Various are the forms of these cofifervoid animal-
cules, many of which are delineated in the, next
and succeeding figures. They are- frequently- niet
with abundantly in ditches,® and other stagnaiit
waters; and not a few of them exhibit compound
structures of extreme beauty and interest. Géneral-
ly they consist of exceedingly minute silicious trans-

"

>
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parent tubes ranged side by side in definite and pre-
cise directions. A

' In different forms of Bacillaria (fig. 31 @, b, ¢), for
example, these tubes are variously disposed, the ends
of the succeeding ones projecting beyond the last ; in
other cases, 45 in the Fragillarie (f, g, b, i, ky 1),
[they are very regularly placed, side by side, forming

T LT
< it I R
1 St et I Tl

L]

longbﬂat ribands made p of ny L
“ eylinders laid paralle] toweach Otherer;gti conjolne.d
more ‘or less c.‘?mplet,elg} filled i Ty tube g

; ¢ Ty, Eranular, ¢
substance, of differenf colour in differeny specie';, 10::

O .
t \ .
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without any appearance of a stomach or other internal
apparatus ; nevertheless, these creatures are able to
move on their own gxes, and to progress in a mans
ner we are not able to understand, because we cannot
see the organs produeing this znotioﬁ. Frequently, »
£ these tubes appear to march in microscopic regiments,
keeping the same form, and never varying from the,

order of procedure in which they first set out. .
The Piwidicula (fig. 32, a) is & transparent globulay =
3 Fig* 32.

shell, enclosing ®a small portion of 'living matter.
The Gaillonella (d), of which @ magnified portionds
represented at e ; the Staurastrum (f), Ehe A'rtln-o--
desmus (g), the Desmidium (h, ?,lld the various species -
of Xanthidia (i, ky I, m, n), are all of .similar organ-
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ization and will serve, at least, to give the reader an
idea of the outward forms‘and general appearzmce of
khese dubious members of creation.

~ In ZLchinella  (fig. 33, a) we have a still more ex-
quisitely-constructed specimen of a confervoid animal-
cule, made up of groups of mlcroscoplc fans; every
ray of which, when magnified as in the figure (4),

4 Fig 33.

0

Presents a perfect shell filled up with living sub-
stance, These arg found in multitudes upon the
sulfaceoof aquatle p]ants, to which’ the¥ are attached
by little stems, agd, if their size were not so small
as to render them almost unpelcept‘ble to an ordinary
01’i"el'Ver, few more agreeable spectacles could be
P‘Ulntqd out than that “hl(‘h they exhibit.

The Meridion (fig. 34, b) and the Isthmia (@) are
N0t less curious examples ; Tor they show how elegant
. "I sculpture and how delicate the shells may some-

txmes be in cregtures lee S0 mconsplcuous. And in
SJnedm (fig. 35), as tTlough to crown these wonders,

¢
Y

<

f
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we perceive that even animalcules may have parasites
attached to them. T the figure alluded to, the
reader will at once* perceive that the stem of A

Vorticella, an infusorium, the economy of which we

« shall describe her eafter, may be made the resting-place

of more humble cfeatures, lower still in powers and
organization; but what
are we to say, when we

find our fountains and our

i ' streams decorated not in-

appropr iately with lwing

insignia of the orderof the

Bath ?—compound beings

of a similar &umqﬁer to

. those last dcscnbczd but

| in which the newly-form-

R= ed animals are regularly

disposed around ghe origi-

| ~ nals from whence they : . :
1 sprouted, until they resemble the clccorgtx?ns and the

~ stars that adorn the noble and the illustrious of our ,
own race ; such, for instance, as the Micrasterias, of
which various representations are given in fig. 536, (a,'

F

- N =
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b, e, d, e,) all of which, in everything but (;utward
form, are most nearly allied to those we have already
noticed. e

Other species (Euastrum),*intimately related to the

oilte ° Fig. 36.

same family, seem even more de.cidedly plant-like ;
the delicate and almost invisible shell, which forms
the external investmens of tlteir bodies, presents con-
siderable symmetrys of shape, and" is found to be
deeply fissured in different directions. Internally
it is filled up wish a greenish granular substance, that
is’easily squeezed out by ‘violent pressure, or escapes

L] .

* when the shell is fractped ; nay, even when the shefl
is nbroken, ity no means entirely fills it (fig. 87, a, b,
. . ‘ -
\
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¢, d). In its gppearance, indeed, and in every particu-
lar, the contained material seems still of vegetablg
character, , notwithstanding the affinities that may
be pointed out betweerf these beaugiful structures
and the Infusoria. ° . /
Gradually we now rise to the considefation of
more perfectly-developed beings, more active forms. of -
Infusoria. The Monads (already alluded to as being
amongst the *smallest creatirds cognizable to the
human senses, even %
when aided by the
most powerful micros-
copes, and then appear-
ing as mere moving
points) (fig. 38, a)®are
sometimes met with of |
sufficient size torallow
the microscopical ob-
server to obtain, at
least, a glimpse of the
details of their econ- |
omy. The Monas i
Termo, for ‘Bxample -
(fig. 38, b), has an appendage resembling a tail, giving
to each the seniblance of a microscopic Tadpole.
But, as we are told, the organ that, in appearance,
emulates the tail of the Tadpole, is not a tail,
but a mouth or proboscis, by thée aid of whfgh
the little creature can either svim or obtain food at
pleasure. And yet; when we reflect that’ these
animalcules are themselves so small as almost to
elude observation, we must leave the reader to.

"
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o

i @.ppx’;é;}:iqte for himself the dimensions jof this pro-

yoscis or tail, to which we fremow alluding.
* More than this: we are infornted that these nearly
invisible monagds have stomachs in their interior;

- “and most decidedly,, if you *eep them in water

wherein ® ceftain vegetable colouring  substances
~have been infused, for instance, very finely-levi-
gated carmipe or indigo, three or four coloured

© spots, represented if the figure, will*sodn become
°

apparent in each animalcule, obvioufly .produced by
the introduction® of the vegétable matter employed.
Whether the catities containing the coloured par-
ticles are stomafhs or mot is a question to be
discussed hereafter; it is sufficient fol'us to per-
ceive, just mow, that even these® monads, so inde-
scribalily minute as they arg, present a, distinct or-
ganization and Some ::omplexity of structure, that
they are capable of locomotion, as well as of seizing
food ; and have, moreover, senses suficient for their
gvidance. o® . .

The Uvella (fig. 38, ¢, d, e), the Polytoma (f. g),
and the Micrqzlena (h, i), are other species almost
equally microscopic, and their at;fibm’es as remark-
able. < .

But various are the forms presénted by different
genera of thes? beings, and some of them not a
little gtrange. In water where meat has been allow-
edsto putrefy, nrillions of millions of spiral or wavy

c‘ﬁi’zuuents are seen in ‘rapid motion, screwing them-
selves along, Jike tiny+corks=screws, through the

3 dl'Op.that they inhabis, and L)resenting sundry (uﬁ'(_?_

.rent shapes delineated in fig- 39 The length of

. 2 & -
= s



- about with every apptarance of enjoyment. o

extremo ; | yet they t&e’ obvmy éh

. - %
« Fig. 39.

The Proteus (Amoeba Diffluens) is an arvimalctiie
of a_totally different shape, if indeed shape. that
can be called that shape has wone. This animaleuie

is not unfrequently met with in some vegetable in-~
fusions ; and, under the microscope, appears to

consist of a mass of grey—lookmg jelly, a film thnt

W)

-
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can change its form at will, and assume every diver-
sity of outline. Sometimes, you will find it shrunk
up into a gelatinous ball, then shooting out rays in
all directions, which appear like limbs, or moulding
itself into any form adapted to‘the shape of animal-
cules it may choose to swallow for its food; for,

wwven here we find carnivorous destroyers. The

figure given ‘below (fig. 40) will serve to show a

Fig. 40.

few of the vagaries of this hungry mass, and at

b, ¢, and e, the swallowed animalcules of different

species seen within the Amaba, testify to its vo-
racious disposition. j 38

Some Infusoria nearly allied to the Profeus, and
furnished with bodies equally contractile, are able,
notwithstanding  the mutability of their shape, to
constrnes for themselves shelly defences beneath
whick they can vetire for shelter or protection, In
the Arcella, for e*amiple, (fig. 41. a, b,) you find

‘an Amaba, for such it is essentially, covered over

with a®shell, resemblirgethat of a limpet; and truly
there are some physwloglsts fanciful enough to
. 0 -
%
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imagine that we have here, in rudiment, the sketch-
ing out of what in higher animals will show itself under
more perfect formsj so that the shell-fish and the
tortoise are here typiiéd amongst these humblest
animals. How that fay be, we will not pause to
ask ; it is sufficient for our present putpose to
learn, that, minute as *these Infusoria are, they are;
many of them, able to construct for themselves shells

o ™ - L

Fig, 41,

o

° é ¢
“ e

of extreme beauty and elaborate workmanship,

which, under & good microscope, will bear compari-
son with the most exquisitely sculptured that are
to be found in the cabinets of the conchologist.

It is not, however, from their minuteness or their
beautiful scuipture that these microscopie, shells
principally merit our notice: small and invisible
as they are individually, it is perfectly possible that,
in the lapse of ages, even these exuvie of animals,
of whose very existence man would for ever have
remained ignorant but for his glassés, may, by ‘théir
accumulation, absolutely chanfe the geological fea-
tures of whole regions of this world, and give rise to
the existence of strata of soil, of no tzivial interest or
importance. 'We have before us a quantity of earth,
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brought from the shores of Lake Lettnaggsjon, near
Urnea, in Sweden; an carth which the inhabitants of
that country have, from time imntemorial, regarded as
being nutritious, and from this circumstance, as well
" as from its whiteness. and excéssive fineness, it has
received Trom them the name of Bergmehl, or moun-
“tain meal. Mixed up with flour this substance is
éven used for bread ; and was formerly thought
to be an exception to one of the mosf inGontrover-
tible facts with which we- are acquamted namely,
that the mineral kingdom dées not furnish food for
. the support of animals.

- Ehrenberg, the illustrious investigatoreof the crea-
tures we are now consxdcrmg, struck with the singu- «
larity of this mountain‘meal beng nutritive, ex-
amined it microscopically, and his well-practised eye

i o

Fig. 42.

at once detected that Gt was entirely composed c:f
the shells of inimalcules. These (fig. 42), the pro-

° = a -
%
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ducers of the shells in question, had for ages occu-
pied the waters of the Mistricts where the nutritious
soil is found, and generations after generations hav=

ing perished in countless thousands, their exuvie
continually subsidings to the bottom, have slowly
formed a stratum of earth of such thickhess s really
to be an important arti¢le of diet to the inhabitants
of the country, in consequence of thes quantity of*

animal matter entering into °tha, composition” of *

the shells. ° %

The discovery of the -real nature of thdergmehl
was, however, but the first step in a field of investi-
gation that now promises to be of*boundless extent,
and fossil infusoria have since been everywhere
met with in startding abufidance. The polishing
slate of Bohemia (° Polischiefer ), so extensively used
on account of its adaptation to pohah very fine sur-
faces, is entirely made up of such remains, which,
from the angularity of their s'lmpea their extreme
minuteness and silicious hardness, are well fitted
to the use for which they are employed by the
artificer. 'We also possess numerons other examples,
from different's spaits of the world 3 but, what an
overwhelming su Ject of contemplation to the re-
flecting mind! to' think that every grain of dust
whereon he treads may have been a living creature ;
and what ideas goncerning the immensitysof the
animal creation does not the thought suggest! . =

- The Navicule (fig. 43, 1,°2, 3,) are examplés
of recent animalcules nearly allied to those enter-
ing into the composition of the Bergmehl deSUﬂJCd
above. .
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Possibly we have most of us heard, in our younger
days, vague rumours concerning a machine for grind-
ing old people young again ; although it is to be ap-
prehended that, in the wildest fights of childish fancy,

Fig. 43." P

'

we never believed it possible thae such a renovation
was by no means out of the ordinary course of
Nature ; n2y, _tf-mt_ it was, as we shall really find it
to be, the most o;‘djnary mode of re-production
among animals such as we are now discussing_ The S
Infusoria before wus are_acrite, beings, Possessed of
no nerves, and still very closely allied to the member
of the vegetable kingdom. Every part of their b()ds
consequently has powers of life “inkérent iy, its@]g

. . )

selves by fissure: that js ‘%o say, every indj

Can ceparate Spontaneously into tWo or more po

| ;‘a:lil Portion becoming a distinet apg perfect 5
e, for example, a specdimen of ap

. ¢ Y common o,

4 trichoda charon ifig. 48, d), anq if the :

Creature  be el supplied with food, the “31]:(:}:

vidual
Itions,
nimal, \
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process may easily be witnessed. In the course of
a few hours a transpayent line is seen to make its
appearancg, passing across the body, either trans-
versely as at @, or longitudinally, 4, or sometimes
obliquely. An indentation spon appears at each
extremity of the transparent line, and ‘this *indenta-
tion becoming gradually deeper and deeper, the body.
of the old animalcule becomes slowly divided into’
two halves, only connected by & narrow isthmus or
pedicle. The pedicle at. length is removed, and,
the two divisions partinz company With each other,
the original being is literally clfanged into two
young ones,s 3

This modé of increase is extremely rapid seeing
that each division,%r new creature, if well fed, will,
in_the course of a few hours, again repeat the pro-
cess ; but, supposing such spontaneous fissure only
to occur once in twenty-four hours, at the end of
twenty-six days the progeny derived from a single
animalcule would amount. to 23,354,432, and ca
summer-month of thirty-one days would witness
the production of upwards of seven hundred and
fifty three mil¥ons,of such infusoria derived from
a single individual! Well, therefore, may the very
drops of water dwarm with creatures possessed of
such extraordinary powers of increaSe, and the bot-
toms of the ponds or lakes where they abound be
thickly covered with their indestructible remains!

Prodigious as are the powefs of re-production, in
the ordinary animalciles just referred to, there are
certain races that are still more prolific inasmuch as
they divide spontaneously into more numerous parts.
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The Gonium pectorale, for example (fig. 44, c)y—a
creature so called, because its compound body re-
sembles the breast-plate womn by the Jewish High
Priest,—will divide, by trdngparent lines that cross
each other at right, angles, “into sixteen distinct
animals, and each of these again, having attained
.to its full growth, is ready to separate into sixteen
more, ‘

There are various"spetcies of these Gonia, some
of which are represented “in the above figure (fig. 44,
b, ¢, d, e, f). Ifjekxamiped accurately under a
good glass they all appear to consist of agglome-

Al
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rations of Monads ; that is to say, of creatures fur-
nished with “a proboscis <like that of the simple
monad pxenousl) descnbed, joined into one group
and encafed in a trgnsparent shell that unites
them into one commpn body. A single or double
proboscis, derived from each enclosed monad, pierces
the translucent envelope, and these organs seem
to be the agents employed in obtaining nutriment.
and likewise the instruments of logomotion. Such,
at least, is the account thut Ehreifberg gives of the
structure of these remarkable beings ; and there
appears to be little doubt of its accuragy.

The ZEnchelis, or Flask Animalcule, is another
form very commonly met with, and extremely beau-
tiful. It resemblgs, most eaccurately, a Florence-
flask of such minute duncn:.lons as to be’barely
visible to the naked c;, e. “Examined under the

o
_microscope the mouth of this tihy flatk is seen to

be surrounded with a circlet of animated cilia capable
of moving themselves by some innate power herg-
after to be COH\IdCled and producing, by their
action, rapid currents in the drop_of water wherein
the creature wvinis.  The cilia thus supply both
the apparatus c1np10yed for locomotion, and also
the means of proéuring food, for the vortex caused
by their vibration hurries into the mouth of the
little ZEnchelis \\hatevcr animalcules, or organizéd
])'u'uclcs, may come into its vicinity; and thus the
creature is fed, with little effont on.its own part, the
side currents upon the margin of this miniature whirl-
pool, can)mg off to a distance whatever may be
rejected as improper for nutriment. .



118 INFUSORIAL ANIMALCULES.

‘We have, hitherto, only dwelt upon the external
configuration and general appearances presented by
these smallest of animal existences. It now behoves
u¥ to examine, a little mors minutely thah we have
as yet had occasion to do, what are the opinions
prevalent among physiologists concerning their. in-
ternal structure.

The lowest forms, as has been observed in a pre-
ceding page, are evidently nearly related to the
vegetable world ; and, peihaps, more decidedly be-
long to the vegetable division of crganized bodies
than to that properly called animal. They consist
intepnally of what would seem to be vegetable tissue,
and this is enclosed in a thin shell,--microscopic
in size and most deliccte in texture. When the
shell is broken, the matter contained within escapes
through the orjfice caused by the fracture; and

thus you may obtaln the shell emptied of its living.

part. The formation of a shell or .silicious crust,
is by no means a prerogative granted exclusively to
animals ; but, on the contrary, is frequently observed
in the vegetable kingdom ; as, for example, in the
stems gf recds and grasses, not t¢ mention the con-
fervae, where the shelly crust is ci'idex.ntly of vegetable
origin. L

The manner in which these confervoid animalcules
are re-produced is, moreover, obviously allied to the
mode of growth in vegetables. New animals, if
you choose so to call *hem, or new vegetable sprouts
from these living plants, are seen to be developed
again ‘and again from those last produced ; a 2
as” they bc;gomce perfected, z’\ssime def'm’itc l:rrtz::le;ec:
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ments characteristic of the species to which they
belong, but numerous Lexamples have already been
given (vide »- 102).

These bodies differ, hoavever, from the generality
of vegetables, inasmueh as they are endowed with *
a power of voluntary motion. No sboner has a
new being been developed, like a bud from its parent, .
than it is able to separate itself, te a certain"
extent, from the stock wheqce Yt was (fcrived; and’ ©
whole chains “of them, this situated, are frequently
met with, presénting, wnder the microsgope, the
appearances delineated in preceding figures.

As we advance from these végetable forms#of
.Infusoria to’the more highly-organized tribes where
greater activity is econferrefl, and organs become
multiplied, the discussions concerning the internal
economy of the Infusoria assﬁmcﬂ nddit.imal impor-

_tunce. x
< Even in the most minutée Monads that can be

investigated, it is, easy to perceive, “when they are
examined with a very perfect glass, that the body
of the little being contains granular specks ; and if
colouring matfey be, placed in the water where the
monad resides, these specks will ;assume the tint
of that colouring-$ubstance. The first question to
be solved, therefore, is— What aré the granules
that are thus cgpable of imbibing from without
coloured particles?—What name is to be given fo
& them ? vikle 4
Ehrenberg, who has examined and deseribed the
Infusoria with more attention and sugcess than any
one else, has declared that the organs in question afe
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so many stomachs, and, in consequence of this asser-
tion on the part of so emiyent an authority, most
zoologists are contented, at the present time, to
name the whole class PoLyY@ASTRICA ; that is, animals
possessed of numerous stomachs, and so sanctioned "
is this upinion by modern science that to deny the __)“\
correctness of Ehrenberg on this point would seem :
to be almost heresy. Let us, however, giving the
inquiry all the 'impo'rtance to which +it is entitled,
examine coolly how far we are justified in unre-
servedly adopting the opinion of’ the illustrious
Professor of Berlin, as relates to this part of the
economy of the Animalcules under consideration.

The granules, or globular vesicles, apparent in
the interior -of these nttle beings, and which are
called by Ehrenberg stomachs, ave described by
that eminent olserver as communicating immediately
with the mouth of the creature, or else as beingy 7%
appended to the sides of a wide canal, which passes T
in various directions through the body; and he has
even classified the so called PoLyGasTRrICA in accord-
ance with the arrangement of the central canal in
question.  Buty unfortunately, howgtber beautifully
fll\'erse forms of digestive apparatus may be delineated
in the magnificent plates which Ehtenberg has given
to illustrate théir arrangement, it is in vain that other
observers, with the utmost patiepce and diligence,
and «aided by the best microscopes, have sought for ,‘,}/‘
the slightest vestige even of the central tube, much (s O
less of those minor branehes which it is said to give
off t6 the vesicles gituated in the interior of the

bady ;

i and sémetimes, be it remembered, these vesi-

4]
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cles amount in number to upwards of two hundred.
Negative evidence, hoyevér, is never of so much

worth as positive evidence ; and Ehrenberg would
have every right to 1

ay <laim to suBeriority of ob-
servation, were theres not other circumstances ap-
pearing to militate strongly against the' accuracy of
his views. In the Paramecia, for instance,—very.
common and, comparatively” speaking, very large”
animalcules,—these vesicles are®examined with great
facility.  In® these creatfires I fave watched the
globules again and agam, and seent the individual
vesicles pass round the body two or three times in
succession, ch‘culating exactly in the same way as the
.Sap is seen to do in Chara, and other transparent
plants, or as the fluids contafhed in the stems of some
tubular Corallines, If, therefore, they can thus freely
change their posjtion, how is" it passible that they
can be pedunculated or attached to such®a central

& canal as Ehrenberg has figured ? except, indeed,

the connecting tubes. be of considérable length, as
well as of such extreme tenuity, as to escape the
observation of the most clear-sighted microscopical
examiners, ‘¢ °

x o

But, more than_';}u's: if we test the subject, by
Ehrenberg’s own observations and take his own draw-
ings, we shall find reasons wheréwith to conf:ut-e
what I apprehend to be an erroneous doctrme
Many of these creatures that have such microseopic
mouths and minute stomachs,%are known to subsigt
upon animaleules that are®nearly as large as ‘thelr
own bodies, Ehrenberg gcty over, this difficulty
by saying that the central canal,—the*so-called sfo-

VOL. I. G -
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machs—as well as the canals communicating between
them, are exceedingly dilatable ; and surely they must
be so, if every one of the two hundred stomachs will
expand to nearly the size of the whole animal posses-
sing them! The Flask-animelcule (Enchelis) is de-
picted as swallowing an animalcule nearly as large r .
as itself, which is no sooner brought, by the action
wof the ciliary currents above alluded to, into the
vicinity of the mouth, 'than the oral aperture opens
to receive it. But, granting it to be possible that a
creature of such comparatively large dimensions can
enter the common central canal, how is it to pass
the delicate and visible tubes leading to the vesi-
cles called, by Ehrenberg, stomachs ? ;
In the Proteus (Ambeba) wes have another ex-
ample, equally striking.  This animalcule, as we
have already seen, changes its entire shape to adapt
the form-of its body to the dimensions of the prey_
that it has swallowed, as seen in fig,40; and it is,
therefore, difficilt to suppose that a vietim so bulky
is lodged in one‘of the numerous microscopic saceuli
within it? Obviously, then, if the sacculi, or gra-
nules, in ques'iioxl, ‘are receptaclés for the products
of digestion, which, doubtless, they are; they are not
themselves the digestive organs, &, in other words,
they are not stomachs, properly so called. Most
probably, as in the hydrd, or fresh-water polyp,
the eonversion of the food into nutriment is effected .7"“
ih a common centralecavity, and the nutritive parti- /¢
" cles are afterwards conveyed imto the smaller floating
granyiles, therg to hes appx.'opriated to the use of
the animalcule. :
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Butto proceed. Among
the most beautiful and »
wonderful of the whole
series  of the Infusoria,,
are the Polvoces, of which
the Volvox globator (fig.
45) is a specimen by np
means difficult to procure
at certain seasons of the
year. Tlaa® o

In shape it seems a, ?
microscopic globe, rotating slowly _on its own
axis,—a tiny world rolling majestically through the
little quantity of water that forms its space, gnided
“by some unseen and, innate pewer. More accurately
examined, we perceive the body to be formied of
a transparent spherical” merfibrane, studded with
small green dots, and having all ‘its sutface covered

2y  over with vibrating hairs of infinite minuteness,

which produce currents in the surrourding water, and
thus cause the revolution of the globe, as well as
its progression, co

The cavity of,this most elegant transparent sphere
is filled with ﬂﬁid;‘mld within are_seen young vol-
voces rolling round.éind round in the interior of their
parent—wheels within wheels. Whenafirst perceived,
these young were merely opaque, greenish. spots,

__that sprouted forth like buds from tke inner surface

of the original animalcule ;" buty growing larger, and

having attained, in miniatune, the form of that from

which they sprang, they soon ?rcak loose and- roll

about “imprisoned in tne cavity that gave them
G2
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birth. At length, their growth accomplished, they
escape ; the parent membrane bursts, and out they
swim into the surrounding water to assume an in-
dependent life. But, even, before they issue forth,
they bear within themselves jthe germs of a third
race, destined, in like manner, to terminate by their
liberation the existence of their parents.

But the circumstances above narrated, connected
with the history of the Polvox, form but a small
portion of the wonders revealed to us iu the economy
of these amazng animals. If a small portion of
the spottéd film that surrounds, or rather forms, the
body of the ani:aalcule be examined under more
intense magnifying powers (fig. 46, o), every speck

that dots its surface is perceived to be a perfectly-

formed animal —a Monad ; so that the envelope
of the Volvoces is but an assemblage of Monads,
united into” one community by the intervention
of a sphere-shaped membrane; and the cilia dis-
tributed over sihe surface of its exterior are the
protruded mouths, or proboscides, of the individual
component animals, all of which co-operate in giving
the movements, of rotation and prggression to the
globular mass of aggregated beings, precisely as the
Gonium, described in a precedilig page, was rowed
about by a similar agency.

Yet.even this is not all that Ehrgnberg has shown
to the astonished world relating to their structure!
In each of-all the hurdred Monads that compose
a Volvox, he has pointed out a complex organism ;
and -if we criticise, the names he has applied “to
different parts, it is not that we less appreciate dis-
coveries so important.
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In every speck, or Monad, he perceived the organs
represented on an exceedingly large scale in fig. 46,
B. The Monad itself consists of a transparent sac
enclosing all its viscera, ahid of the follpwing parts:—
first, two tentacles, dr proboscides (f ), that form

Fig. 46.

-

the hair-like drgans projecti;lg from the surface of
the volvox; secondly, nuerous S$acculi (b), or
stomachs, as they have been named; thirclly, three
contractile bags, or vesicles, two *of which, in the
ﬁgure, are marked with the letters a, i ; and, fourthly,
of a red spot (¢), to P hich the name of eye has been, as
we think, wrongly” gwen. But, be the names right or
wrong that are applied to organs so‘dissimilar from
anything we know in animals superior in tlie sscale
of life to those we are coptemp]atmg, how can we
express our wonder at a scene’like this! An aton,
almost imperceptible to unassisted vision, is com-
posed of multitudes of beings, every one su com-
plex in its structure as to be beyond the reach ‘of
our philosophy to understand !

r
L3
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The Porticella cyathina is anothen exquisitely-
constructed species, the history of which must not
be lightly passed over. These beautiful animal-
cules, represented in fig. 47 resemble living wine-
glasses, barely visible to the “naked eye, but, under
the microscope, forming most beautiful subjects
for investigation. The body of the creature, or that
portion which ,contains the digestive sacculi, and

: S e ., represents the bell of the
Fig. 4°‘ ’ * wine-glass, is supported at

the extremity of a long
and slender stem, which
is fixed to 8ome foreign
object, and, from its
extreme irritability, can
coil itself ump in close
spiral fdlds, or again elon-

The mouth of the animal,
corfesponding to  the
margin of the wine-glass, is bordered with a fringe
of vibratile cilia, Wwhich, forming by Eheir movements
stronge currents’ in the surroundirfy water, hurry
impetuously int§ the mouth whatever substances
are used as fogd'. Whilst active, and in search of
prey, the Vorticella extends its stem into a straight
line,® divecting _ its bell-shaped body towards the
situiation where aliment ,is most abundantly«to be
procured ; but if it is alarmed, with the rapidity
of thought it twists its:little stem into a spiral form,
and«(iitis shrinks froh danger. Like the generality
_of the class under consideration, these animalcules

i ]

°

gate itself at pleasure.” ~a
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are reproduced by the spontancous fissure of their
bodies into two young, anfmals; but, as some parts
of the process are peculmr, we must here bneﬂy
advert to the manner.im which the division is ac-
complished. Preparatory to div iding, the bell, or
body, of the Vorticella becomes conmdembly in-
creased in breadth: a fissure then appears, com-,
mencing about the centre of the mouth of the-
bell, and slowly extending itself dawnwards towards
the insertion’ of the stenf, thus séparating the bell
into two halves.” One kalf sometintes becomes de-
tached and swims away, leaving the ,stem fixed to
the other half, which then contifiues to live as it
did before ;"but more generally both separate from
the original pedicle whiclf in this case. perishes.
No sooner has the division been effected than the
newly-formed bells, now stemless, present a totally
different appearance; and, strange to say+! locomo-
tive cilia, that did not before emst become de-
veloped at the end.of the body‘epposite to the
ciliary circle around the mouth! After being, for
some time, thus endowed with locomotion, it, at
length, finds 4 convenient statiom; sometlmes a
stone or plant ; sometimes the surface of an aquatlc
insect ; and, havn?g chosen its place of attachment,
it fixes to it the hinder part of its bod), which
it soon elongatcs Jnto a new stem, and again assumes
its original appearance. vl
The above given examplesavill make the reader
sufficiently acquainted with the principal forms -
presented by these Infusoria, and Jserve to® show
that many of them possess considerable complexity
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of internal structure. We have yet, however, to
see, that, in various instances, external appendages
are occasionally met with of very singular construc-
tion, Whereby they are assisted in moving from
place to place,” or enabled to obtain their food with
greater facility. S,
. Some are furnished with stiff’ spines, bristles, or

moveable hpoks, wheréwith they can crawl upon the

surface of sibdguatic plants on which they swarm

in countless multitudes. * On the Zrickoda charon “

i ' Fig. -;S. ; '{

®

: . e OF
(fig. 48, ¢, d) allthese organs aye et with, some of :
them almost resembling legs on which the creature 3
walks. ot
In the Navicyle (fig. 43) the locgfiotive appara-
tus is of a diffeyent character, bemg composed of
groups of excessively minute tubertles or suckers (fig.

43, c), by the agency of which such animalcules drag :
themselves along with a slow and almost imper-

ceptx,ble motion: T

« In the Nassule, a genus composed of several ver ¥

beautiful species of Infasoria; Ehrenberg has dis- e

coveru_{ an apparatu of teeth, as he calls it, con-

smt.mg of a eylinder of delicate horny fibres, sur-

0]



4

for in a very peculiar

INFUSORIAL ANIMALCULES. * 129

rounding the orifice of the mouth, as represented
in fig. 49, b, where ong sf)e(.ies, Nassula elegans, is
represented entire. In the same figure, at a, this
circlet of dental fibres is depicted on an enlarged
scale, and an animaleule, seized by one extremity
of the cylinder, is shown in the act of* passing
through it into the oral openjng. Seeing, however;‘
that the Nassule, like the generality of these crea-
tures, arg® multiplied by sponfaneous division, and
separate into two new andmals, a physiological dif-
ficulty presents”itself ®f no trividl character, as
it would seem that one Yie

or other of the young ® Fig. 1.

ones must Be left with-
out the teeth in®ques-
tion! Neveutheless, even

this has been provided
ry

b

manner, since it appears
that, previous 4o othe .
division taking place, a
new set of tceth is pro-
duced, so that? the old ¢
Nassula has two sets of teeth developed; one for
each half of its tfelicate body preparatory to their
parting company and becoming “tfo distinct be
ings! i
But, unqucsnondbly, the most important agexts
employed, either for progressfon, or for obtaininfy
food, ave the cilia placed dpon the external surface
of the bodies of most of the more agtive sps~‘es of

Infusoria ; and, as we have already had more tian
a b
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once to speak of these wonderful appendages, and
shall, on future occasions, again and again, have to
show similar organs performing very various duties,
wé will embrace the present cpportunity of examin-
ing their nature and mode of action.

1f the Nassula elegans, of which a drawing is given
in the last figure, or any similarly-organized animal-
cule, be examined whilst alive, under a glass of con-
siderable ma“grﬁfying’ Power, it will *be sperceived
that the whole external sufface of its body is covered
with innumerable delicate,” hair-like filaments, of
indescribable minuteness, and that.these hairs, or
cilia, ave continuaily in rapid motion;eso that, by
the combined movements of thousands® of micros-
copic oars, the little afiimal is spropelled through
the surrounding water. Egch individyal cilium is
seen, moregver,o to have an innate capability of
action, and s%ops, or moves, or works by itself, or
co-operates with the rest, in complete subjection
to the will of the animal. As question, therefore,
very naturally oceurs: What is the moving power
whereby these multitudinous organs are made to
act? And thisoquestion, it myst B¢ confessed, it
is by no means easy to answer in the present state
of our knowledge. Ehrenberg has}at different times,
promulgated two® theories in explanation of this
curioys-movement. The first is, that every cilium
is implanted by its base in a muscular ball; and
the ball, having the gower of rotating itself upon
its own ,axis, moves the®cilium at the same timg,
SO thg' dn its revolutign®it deseribes a cone, the apex
of ‘which is, of course, the base of the cilium. To

0o P
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say the best of it, this is but a clumsy way of
accounting for the phenomenon under discussion ;
and not yery intelligible even were the movements
of the cilium such as they are assumed to be.  ©
But another suggestion of, Ehrenbergs is, that
around the root of every one of the cilia i8 inserted
an apparatus of radiating muscular fibres, diverging
from the cilium, as from a centre, and, eonsequently,
able to pull it in any given ‘dJ.rectlon. This were
indeed to heap wonders ﬁpou wonders! We must,
in this case, Suppose °that in animals .themselves
scarcely visible, not only are there sthese countless
moving organs, the existence of which is only to be
detected by the highest and most penetrating powers
of the microscope, but that every ome of them
has a distinet set of muscles appropriated to itself!
The mind revelts at so outrageeys an idea, and
-is unable to believe such an expldnatmn the correct

_one.  Much* more plobame s 1t that these cilia

are composed ofa peculiax vital tisstie, itself instinct
with a power of motion. If muscular tissue, by
its peculiar wvitality, can contraet and move itself,
why should fhere, not be a ciliary tissue, equally
able to move and contract itself \ﬂthout foreign
agency, and, in*like manner, subject to the control
of the animal? Doubtless such % “tissue exists, not
only in the beings we are now contemplating, but
wherever cilia are employed : even among the-higher
forms of creation. 4 .

. The supposition, moreo¥er, that, in its revolution,

every cilium forms a .cone, {s not correcf; s may
easily be seen by examining these organs in a dying

o
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animalcule, when their vibrations have become so
slow and languid as to enable, them to be observed
with facility. It is to Dr. Arthur Farre that we
are’ indebted for the best and most aceurate des-
cription of the real nature of the ciliary movement,
On exanfining the cilia that surround the oral ex-
tremity cof the larger animal-
cules, which, by the rapidity of
%o their movements, 'give.the ap-
pearafice of a wheel revolving
upon the head’ of these crea-
*  tures, as, for example, is the
® case in Vorticella stentor (fig.

50), that gentlemtan found

each cilium,sin performing its

ordinary motion, hends itself

at right angles <o its base, and

dicular position ; and the wheel-
like .movement is explained in
the following manner : — the
s« cilia around the mouth seem
to be arranged if'the form of
» waves, or festoons, an appear-
ance which if*thus produced:
the cilium at the® base of the wave is laid flat,
while that forming the centre, ox highest point,
stafidse erect, and the intermediate cilia present
_progressively every gr&dat?on of flexure from one
to the other condition.® But whilst the cilia,
are ip-rapid actiony Defore the eye has had
tim@ to observé these circumstances, everything has

L
L

e . . .
then rises again into a perpen--—-.
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become changed ! the ¢ilium that was laid pro-
cumbent has again risen ‘upright, and that which
was previously in the centre of the wave has laid
itself flat; "so that the eye is beguiled by this cdn-
stant movement, and «the whole circle of cilia has
the appearance of a revolving wheel.  * @
Lastly, upon the surface of many species of these.
Infusoria one or two minute "red spots are visible ;
and thesey although so exdessively minute as te
require the very best glassés to detéect their presence,
are, nevertheless; constant in their &ppearance and
relative position. What are these red spots ? Ehren-
berg says they are eyes; science eclioes the term, and,
from one end of Europe to the other, those physi-
ologists who make ¢heories founded on the opinions
ofsothers, tell us that here we have the first appear-
ance of eyes in the animal creation! «But,what claim
have they to be called by such a hanie 2 An

~@ " eye can be of no use to a creature that has no brain

to receive, or neryes.to convey, inférmation derived
from that eye! and no one has pointed out the exis-
tence of such organs in the Infusorie. _ Neither have
these specks th organization of eyes, nor resemble
eyes in any particular, except that they are red.
Moreover, it is not”pretended that those animalcules
that are without such spots, are 4t®all inferior to
those that possess them. Now, seeing that, aceord-
ing to all principles of modern physiology, we sould
not expect to find eyes thus dow in the scale of
animals, and as no proof cin be offered that these
organs are connected with vision, why shoy!? red
spots so hastily be pronounced eyes? Surely €t

o
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is enough in the present state of science to indi-
cate the existence of such appearances, and leave to
time and future observation the development of
their uses. LR ¢

Thus are the waters densely filled with living

atoms, and the very drops of all our stagnant pools }"T,
-are worlds profusely peopled! How can man con-
template such a scene and not be lost in wonder
#nd amazement 2 6. ‘o
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CHAPTER VIL.
snnm.m.\:;lu. Al

WE turn, almost astoufided, from the overwhelm-
ing scene presented by the animafeule world, but
only to encounter one still more surprising. Surely,
we are teu\pted to exclaim, Onmnipotence can go

. no further, “or more lavishly pour out existence on

this earth than we have proved He has done !

Alas! how petty and how cxrcmnscrlbe(l are all the
thoughts of man! how little “does he sep or under-
smnd of the grand scheme of Nature!” We vaguely
apprehend a beauty and a grandeur in the works of
the Most High,, but shut, our eyes, and will »ot
recognize the stern majesty with which His pur-
poses are cmned out, when what we witness jars
with any of our preconceptions. Wherever life can
be supported there are living baeings placed. No
matter what the “difficulties, what strange localities
present themselves to be inhabite,»much less what
human prejudice, may think; the fiat has. been
issued and most strictly cxecutcd : A

But here we pause nwolunmnly to ask what new
lpcalities may yet be ‘found adapted to receive crea-
tures so humble as the racésywe are now, Mntcm-
plating, or to afford them nounshment “As yet,
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being unendowed with sense or locomotive strength,
such animals cannot be placed on earth or in the air,
and we have seen the water filled already so profusely
that the mind almost refuses %o believe the facts our
senses and our microscopes reveal. Where else can
they be placed? As though the external world, vast
as it is, were all too small to satisfy creative power,
‘room has been made in the interior of living beings,
and there we find another'world cx}nblted not peopled
sparingly, not occupled b¥ accident, or, as our pre-
judice would say; in consequence of Some mistake in
Nature, some dlscase, but filled by countless forms
of life as wonderfuli in their construction as the crea-
tures we have hitherto considered ; and, in variety of
shape and aptitude for the strange situations that they

occupy, not less conspicuous.
Let not onr readers therefore shrink ﬁom the sur-

vey of the great class of animals which now awaits.

our notice, for assuredly they were not made in vain,
bu¢ for wise ends; and uncouth and uninviting as
they may appear to the rude eye of ignorance, we
soon shall find that every one of them exhibits that
perfection of design stamped on the fest of Nature's
works.

The STERRL\HNTNA," indeed, Tbrm but a small
proportion of the extensive group of beings destined
thus to lead a parasitic life, to which, has been applied
the ge'leral name of ENT0Z04, 1. e, animals appainted
to reside in the interior of other creatures. Other

.
* The Vers parenchymateus of Cuvier, so called from the soft
and pip; texture of their bodies, wwhich are, for the most part,
not nollow, arepeos, solid, E\pws, a worm.
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tribes will be described hereafter, which are organ- ;

ized on higher principles, and thus “distinet in struc-
ture from the humbler forms it is our duty to ex-
amine next. 6 © ¥

The Entozoa, as their name imports, are formed
to occupy the substance of some other creature, from
whose juices they imhibe their food, which is, of
course, already animalized and fitted fox their nutri-
ment.  All apparatus, therefore, nequisite in other
creatures to *digest or té prepare ‘the substances on
which they feed are here not needed, apd accord-
ingly may be dispensed with. otk

Confined yithin a narrow spacé from which it is

impossible to move, it would have been quite useless

here to give organs of locomotion or even muscles
such as must exist in lugher forms of being; the
Sterelmmtl:a, the;xefoxe, are not endowed with any
moving organs, but must be contént to fix themselves
and grow throughout their lives 1mpuaoned in one
spot. 2 » &
For the same reason it is evident that senses would
be useless where the animals possessing them could
not by possibility hold any intercourse with the ex-
ternal world. Of what use would it be to furnish
eyes, or ears, ores ~’tu:ste or smell, to creatures that
must pass their whole existence elesely shut up on
every side without the power to stir? to which the
light could not by possibility obtain ddmission % where
sound could never penetrate, or if it did would bring
but little informatioi? Even to select their food
could hardly here be gwen : ‘ifythey have the ~aneral
sense of touch, the consciousness of behlg, this iseall
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that may be granted, and perhaps even these are
scarce permitted to such humble beings.

But though reduced thus low, thus destitute ap-
parently of all enjoyment, le¢ us not suppose them
unimportant in the general scheme of Nature, though
to human blindness, perhaps, it may seem hard to

-indicate their uses or their duties. Man, selfish man,

regards them but as scourggs sent to punish and
annoy ; yet surely this cannot be their sole office,
else why are they found tp exist in such abundance ?
Why such nwherous forms distributed so largely
through ¢reation, that from the humblest animalcule
up to man, creation’s lord, no creature seems exempt
from being at times inhabited by races that would
seem specially appointed to infest the animals
wherein they are found? The naturalist who with
his microscope pores over the structure of those little
beings that from their very smallness seem to elude
his scrutiny, finds, not unfrequently, within their
bedies, parasites of size, proportioped to their bulk,
and rising hence through every group of animals,
zootomy has proved how universal is their presence.
Even in the same animal it has been found that
every tissue nourishes a special race. One form is
always met with in the brain, aifether in the liver,
a third frequents; invarjably, the fat, a fourth lives
only insthe muscles, a fifth selects the kidney, a sixth
the langs, a seventh the stomach; some abound in
the intestinal tube, amd some luxuriate in the blood-

vessels themselves, nor eter interfere with the locali-

ties proferred by other Specigs. _
With evidénce like this before us, who can "doubt

a
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the Zntozoa to have been designed tp occupy the sta-
tions where they are found”? But let us now proceed
to e\amme them more closely, selecting only such as
will e\empllfy their various forms, their structifre,
and their appetites. -«

The first and simplest ammals belonging ﬁus class,
if animals indeed theysbe, are frequently met with
abundantly in the bodies of man and of many rumi-
nating quadrupeds closely uubédded in the substanee
of the liver or other abdofninal viscera, and offer one
of those examples of exteptional organization which
the zoologist hesitates whether to® receive into the
animal series or not, notwithstanding the locality in

_ which it refides. The Aceplzaloc yst, for such is the

name of the creatute in question, when removed from
the cavity in, which it wgs reared, is a simple globular
bag of very variable clxmensmm, composesl of a thick,
laminated, semi-transparent mcmbmne, filled with an
albuminous fluid, somewhat rebemblmg the white of
an egg. There is no head or mouth, so that wken
confined in its native cell, the only way in which
it can be nourished is by simple sendosmosis or the
imbibition of- bénoundmg fluids threugh the bladder-
like coats of its body. It has no. spower of moving,
neither does it shtink or contract when irritated, so
as to indicate the possession of tifeslightest feeling.
When it has ampived at certain dimensions,. little
opaque dots become visible, studding its serface ;

these are gemme, or buds, of ffuture animals which,
as in the case of the woldox: described in a former
chapter, grow between the layers of the mt}‘"‘lment
or cyst that forms the creature’s body till the) %ac-
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quire a certain size; they then break loose into the
cavity of their parent, where they increase in size and
repeat the process of gemmation, their offspring break-
ing loose into the interior ofttkeir bodies, so that suc-
cessive generations exist encased within each other
like nests of’ pill-boxes, whence the name “ Pill-box
Hydatid,” whereby these creatures are distinguished.
Such a mode of reproduction.is, indeed, not a little
puzzling, seehig that it is difficult to minderstand to
what end the new gem-forfned races of ‘offspring are
created. JIn some genera, *however' the gemme are
cast off externally, and then, of course, become inde-

pendent of their parent. 5

The next species we shall notice is, lowever, dis-

tinetly an animal, altholgh almost as simply organ-
ized as the last. It is at least a stomagh, and con-
sequently comessup to the definition already given of
the simplést animal i‘(;ally entitled to that appellation.

The Cysticercus, (or Dladder-tailed animal,) is met
wish in many quadrupeds, more especially in pigs and
ruminants, growing amongst the fat or intermuscular
cellular tissue,, and sometimes mgltip}ying in such
situations to a prodigious extent., ¢

Its shape (fig. 51, @) is that of a Florence flask,
the walls of its body being extremely thin and
semi-transparents filled internally with a_clear albu-
minouse fluid, and when irritated manifesting a slight
deégree-of contraction. !
It is only necessary*to cast a glance at the figure
" of Cysticercus given in, the néxt page, to perceivg
that i?»}s‘a stomach ordigestive bag, furnished with a
moath wherefvith to fill itself with animal juices

o
.
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derived from the cavity wherein it is immersed, and
the only thing required is to construct this mouth
upon such principles as will enable it most efficiently
to obtain the nutriment con which it lives. Nor has
this part of its economy been left untared for, as we

% nowproceed to show. The creature’s head, exhibited

on a large scale in fig. 41, b, is furnished with two sets
of instruments whereby. to hold itself where food may

©
o » 5 -

- Fig, 51. "

¥ be pr(\)cured most plentifuily. , The mouth itself ap-

pears to be a simple aperture surrounded with a
double circlet of minute recurved hooks, adapted
~ both to anchor it securely in a given'place, and by
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its irritation to secure a flow of juices to the part,
on which the entozoon may subsist. A little lower
down are seen four oval suckers, equally adapted
to lay hold on a smooth surface: thus secured, the
Cysticercus sucks and grows continually, until per-
haps the creature it inhabits, exhausted by the nu-
merous parasitcs it nourishes, falls sick and dies.

The mode in which the Cysticer ct multiply resem-
bles that of the Af'epdalocy.st already mentioned.
Gemme, or buds, sprout fouth from its envelope which,
as they increase én size, break loose, and thus become
in turn the parents of another progeny.

The Cysticerci, ‘as we said before, are frequently

diffused throughout the body of the anial infested

by them, having been found lodged in the eyes them-
selves; hence several puzzlmg questions naturally
arise “]uch will require brief notice. In the first
place it may be ‘asked, how do they gain admission to
their curious domicile ?° Are they formed as some
have even been tempted to surmme, in the localities
where they are met with, or are they introduced from
the external world into the nidus whcre they are
matured ? :

That they are formed by a diseased action of the
parts around, and grow like certcin tumours might
indeed be possible if they were all as simple as the
Acephalocysts ; though, even in that case, it would
be difficult to sece how, when the cyst was formed,
the vital power was given to bud and propagate as
we have seen those simple beings doj but in the
(8) Jsmercus by what ch.lnce or morbid action could

)
the curivus mouth be given, so beautiful in its con-
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struction and so well adapted to the wants of such
a parasite ; few, we shouldthink, would feel inclined
to grant disease the p&wer of making such an appa-
ratus. 1 50 )

That they are introguced from the' exterior it is
hard to admit. Ave there the germs. of Zntozoa
floating round us through the air, or are they lurking,
in our pools, our streams, odr food, ready to take
advantage of admission to a proper p]ace, where they
may grow and multiply ? 2If so, how is it that they
are not found i every creature of the species they
frequent ? for all appear alike within their reach,
though they, themselves occur so "rarel), and when
‘they are met with seem rather companions of disease
‘than calculated to reside in healthy individuals.

Again, when gl()\\mﬂ' in the body of an ‘animal,
being multlphed as we have seén, by ]Juds or gemme,
how are they diffused throughout the sy §ten 2 Does
“the blood take up their nastent germs and hurry
them from place to place till they aré lodged in some
fit spot where they may be developed? These que-
ries, and a hundred more of the,same tenor urge
themselves upoa 6ur notice, but alas! our means
of answering them are small indeed ; they are among
the mysteries of Nature, and pcrhaps will long re-
main inexplicable problems. e

The Cysticerci, as has been explained, are simple
stomachs without any superadded organs of sepse or
motion, but still able to assimiate nourishment im-
bibed through a single mouth of very curious con-
struction. The next form of Enfozoon that occurs
for description, although obv wuslv allied 'to  the
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former in the general features of its economy, differs
in this remarkable circumstance, that, instead of being
provided with a solitary mouth, the bladder-like body,
recembling that of Cysticexcus, is nourished by nu-
merous mouths, all constructed upon the same prin-
ciple, ard all capable of ministering to the sustenance
of the animal, so as to remind us once more of the
alcyons, or compound polyps.

- The Canurus cerebralis (fig. 52) is invasiably met
with in the brain of sheep, oxen, and other ruminat-
ing quadrupeds, where it ssometimes grows to the

size of a small orange, and, as it enlarges, causes, of

course, dangerous pressure upon the substance of the
brain. The animals in which. this parasite takes up
its abode speedily manlfest theuserious symptoms,
indicative of their dis-
Fig. 52. order: they grow dull
. and listless, refuse to
eat, and soon begin to
stagger in their gait, or
turn round and round
until they fall into an
apopleitic  ‘condition
that very quickly ter-

" minates in death.
The body of the Cee-
nurus differs in no re-

genus last deseribedy neither do its mouths, as far
as relates to their mechanical tonstruction, although,
perhips, from one to two hundred of them belong
tova single individual. In the annexed wood-cut

spect from that of the
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(fig. 53,) three of these mouths are exhibited on

. a large scale, and in différent states of protrusion,
the central one being fully exerted and ready for

use, 3 a o

A slight inspection .is sufficient to show the iden-

;ﬁ. tity of the two structures; the mouth, “witli its ap-
paratus of horny hooks; is precisely similar in both-

cases, as likewise are the suckmg discs; placed be-

neath it, so that when we cbns\dex\ the multitude of

these or"'ms, and how 2
impatient of injury is the

r brain wherein such crea-

I‘Wg. 53,

tures reside, we are not

at all surpiised at the

‘specdy termination of

their victim’s life when

. ‘ once they are logated in

a proper situation.

¥ These creatures, like

the Acephalocysts, .are

multiplied by gemme,

the young buds being hardly half,a Jine in length

} whilst appendéds to thc external envelope of the pa-
rent animal.

The next examgples that occur as we ascend from
simpler to more complex fo;‘ms of these creatures,
although they do not live in the interior of other
beings, are so obvmuﬂy oxgam?ed arter the manner

* of the Entozoa, that they canronly be reg_;ardod &8
b forming a part of the 'series we are now discussing.
These are invariably found ;m‘ed to the skin ‘of a
soft-bodied mollusec common in the Medlterranem,

VOL. I. . H
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called the Thethys, the integument of which, from
its texture, is quite as well adapted to supply them
with fit nourishment as the internal structures of
otler animals; another proaf; if any were wanting,
how carefully Nature has tugned to account every
source whence sustenance could be derived.

~ The Fertumnus thethydicola, the parasite in ques-
tion, is a crcature nearly three quarters of an inch in
longth, and of a somewhat pear-like shape, furnished
at its larger end with a capacious sucker, whereby
it adheres, to the surface of its vietim; and so exactly
is the exterior of the body of the Vertumnus coloured
to represent that of the creature upon which it lives,
that many a practised zoologist might again and

again examine a thethys-so infestcd without doubting‘

for an instant that the parasite was a part of the
body of the. molluscan, Sl s

Upon a splendid specimen of the thethys brought
by Professor Forbes from the Mediterranean, and

: w3 2 3

new in the muséum of King's Lollege, although the
molluse itself is not above six inches long, no fewer
than three of these Vertumni were attached to ijts
exterior. Froms their size and apparent importance
the comparative janatomist might easily be. Jed to
expect a corresponding perfection, of internal strye.
ture, instead of swhicl, they are found to consist
internally of a soft pith, something resembling thyg
found in the shiell of a very young hazle-nut before
tae kernel is developed,—a mere cellulosity nm‘n-ished
by juices prepared for it by a ¢reature o
organization, but ablg o sepd forth ]
wiich are produced another race as s

£ far superior
€ germs from
mple ip Con-
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struction, and destined to imbibe food from the same
source. ;
Differing from the Cysticerci Fig. 54.

in the construction of ¢he mouth,
though allied to them in the ex-
ternal appearance of the body, is
the ZLntozoon represented in, the
contiguous woodeut | fig. 54 ).
The suckers)"upon the head are *|
here, as will be seen, repliced by
organs of a different dnd even
more formidable construction,—a _
long proboszis covered with sharp

creature’s neck at pleasure, where-
with to root among the sluices
whence its food proceeds, or hold
tenaciously wherever a supply can
be procured.

Throughout all:the animal crea-
tion we perceive that Nature ad-
vances gradually from one type of **
structure to ancther, gliding, as it Were, through in-
termediate conditions, both of outward form and in-
ternal organization. The next family of Zntozoa
the Tenie, or tape-worms as they are not inaptly
called, are known, by théir elongated bodies, divided
into joints or segments, and apparently very *widely
removed from the bladder-like Cysticerci. Never-
theless, there are gfadatiéns of being interposed
between creatures of such diffsrent conformation as

these two races, not belonging exactly either to the
H 2
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one or the other family, but combining the characters
of both. Of such, most evidently, is the Lnfozoon
of which we here give a figure, the Cysticercus fas-
ciowaris, (fig. 55, 1.) The niouth of this worm (fig.
55, 2) is at once seen to be constructed upon the
same principles as that of the proper Cysticercus
figured in a preceding pagé. The same double .
" cirelet of horny hooks surrourds the opening of the 1
mouth (fig. 55, 2; a)," for ¢’thc purposé® of®fixing it |

-
-
L
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.
\ , |
’ . . . . .
firmly in a propér situation for procuring the juices A ‘
- - . . . - » 37
upon which it is nourishéd, while suckers (b) of pre- % _
cisely similar copformation to those of the Hydatid, 1
are Placed upon thc'l;&orul.uspects of what we are H
A
nasurally tempted to call the creature’s head. The <1
' v A
. |
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long and attenuated neck of the Cy ysticercus is here,
however, exchanged for dn elongated body divided
transversely into segmental portions that forcibly
remind us’of the appearafice of a tape-worm ; wkile
the hinder extremity, of the animal swelling out,
as it does, into a delicate transp'\rent bladder, pro-
claims a relationship still maintained with the sim-
pler forms of the bladder-like” Entozoa. .

Infinitely diversified are tlie prodnctlons of the ani-

mal kingdonf, as though tg convinée us of the bound-
less resources of the Cleator, and to testify, lns power
exemplified as much in the variety of his creatures
as in their individual adaptation t6 the circumstances

_under which they are severally appointed to exist.

How many strange variatiéns have we already en-
countered, not only as relates to the external forms
of the different Jyaces that have suscessively passed
in review before us, but even as reg'lrds the funda-
mental principles of their construction! In the
sponges we found millions, of mouth-like apertures
admitting nourishment into all parts of the body,
while in the ﬁmgue no mouth whatever is to be de-
tected, yet nufyition is accomphshed in both cases
with equal facility. In the compound polyps, hun-
dreds of mouths wiinister to the support of one com-
mon body, which thus receiyes support from count-
less sources, the, co-operation of which sesms to
be reguired in consequence of the precarions cir-
cumstances under which creatures so organized have
to catch food suppliéd foftuitously from the sur-
rounding water. But in the class now under con-
templation, where nutriment dlxcadv prepared and
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animalized’ is abundant on all sides, where even the
labour of procuring it i almost dispensed with,
and the Entozoon has nothmg to do but to imbibe
aliment as a plant sucks uf)—the materials for support
through its root, such elaborate mechanism is totally
unnecessary ; nay, so entxrely is the system changed,
that we find in the next group that offers itself to
our notice, hundreds of bodies nourished by a single
mouth, and, moreover, *obtaining from this source
ample means of Subsistig at the expense of the
unfortuxgate beings who are:compelled unconsciously
to regale such multiplied voracity.

Here, however,®as in every other cage, the mul-
tiplication of similar organs in the same afiimal argues
a very low and imperfect®type of structure, and forei-
bly reminds the naturalist that we are yiot yet very
far remove(l from the vcgctablc. kingdom.

The entire” fanuly of tape-worms are constructed
in accordance thh this® inferior plan.s Their bodies
consist of a repetmon of snmlar segments, every
one of which would be entitled to be considered as
a distinet ammal,except from the circumstance that
a single mouth ds sufficient to supffly nourishment
to the whole sengs, however long These Entozoa,
whose structure is perfectly uniqtie, there being no-
thing resembling shem eJsewhere in the whole animal
creaticn, take up their residence in the alimentary
canal of various vertebrate animals, and thence derive
ar abundance of food fully sufficient for the support
of their enormous bodies, which in some species haye
been known to attain the very great length of smty
or »ven'a hundred feet, and to consist of five or six

s
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hundred joints connected together. The Zenia
figured below, (Z@nia_solium, or sélitary worm,) an
Entozoon that infests the human race, will serve as
an example of the structure of the whole tribe of
these singular beings., The joints as they approach

L
the head become extremely small, fomling.';-’kiﬂ-d
of long attenuated neck, upon the’end of which- is
placed the head, an organ formed for taking a firm
hold to fix the mouth in Situations proper to afford

a due supply of food. : y '
Essentially, the structure of this head resembles
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that of Cysticercus heretofore described. The mouth
is in the centre, a small°onﬁce surrounded with a
double coronet of horny hooks and likewise fur-
nished with four suc]ung discs.to ensure a fnore tena-
cious grasp. But it is evident a head like this, sup-
ported en a neck so slender would be quite unable
to ensure secure attachment.for the enormous body

it is destined to support; additional and firmer an-

chorage must therefere®be provided : sthis pronslon
has accordingly Veen mafle. Upon thie margin of
each segment lms been placed a strong and promi-
nent sucker, so eonstructed as to adhere with a firm
gripe to the smodth walls of the intestipe where the

creature has established its abode: evety joint is,

thercfore; safely fixed it situ, and it thus becomes
no easy matter to dlslodge a worm like this fron

all its numerous.anchorages. .
Extend&ng from *the mouth, two nutritive canals

pass backwards through the body, reaching quite ™

from end to cna‘pasamg along ,the opposxtc nmrgms
of each segment as represented in the appended figure,
(fig. 57.) At tha commencement of each joint these
two canals mtercpmmumcate by me'lbs of transverse
branches, a provision, doubtless, to ensure a free
supply of food to every part, whith, being thus con-
veyed through all the joints, the worm, however
léngth, is nourished without di(’ﬁculty, and even

without exertioif on its part.

+But the most astomishihg circumstance connectcd i

with the history of thege tape-worms is their up-
exantpled fertility. D?ery segment of a Tenia, as
has. beet already stated, is a complete animal, except

\; .

o
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as regards the manner in which it is nourished. The
proof of this is, that in évery segment is situated a
complete apparatus for producing eggs, and that
quite indépendently of:all the other segments. 4
On reference to the figure (fig. 57) the nature of
this structure will be readily understood. “Occupy-
ing the whole of the central portion of each joint,
and swrrounded by the nutritive canaly is situated
a very go:ttgasive group of short, branched tubes,
all diverging from a kingl Df centyal stem, something
resembling the trunk ofa tree, Afp certain periods
all the ramifications of this organ, as well as the

.
O

Fig. 57,

SR

central cavity, are found stored . svith great num-
bers of minute gtanular bodies of.a brown colour,
amounting, at a very moderate computation, to seve-
ral hundreds. Every one of the minute grains re-
ferred to, upon examination, is found to be an egg,
so that hundreds of eggs are periodically produced
in every joint of “which the teenia inay consist, and

“these when mature, escape out of the body of the

worm through pores placed in the marginal sucker.

The number of eggs, therefure, that emanate from

a single tape-worm must be prodigious; foy, allow-
Ho
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ing only five hundred to be derived from any given
segment, (a very moderate’calculation,) and the worm
to consist of only a hundred _]omts, we should have
a progeny of 50,000 produttet.l in a seasoif. A pre-
cious legacy to the world to.be bequeathed by a
single ZTenia:

« On the other hand it must be observed that, fortu-

. ¢ - . -
- nately for other animals, the parasites in question are

but rarely met with, and when they are found to exist,
so unusual is it to find mofe than one lulmbltum the
same m;lmdua]‘ that the mme of ¢ solitary worm "
applied to the.species we have been describing owes
its application to this circumstance. Sgeing, there-
fore, the enormous disproportion that exists between ,
the number of eggs produced mnd the ravity of
the anima] producing them, we are naturally led to
mqulre—“hat becomes of the eggs ? Do the pro-
geny resultmrr fron them exist external to the body

" under some other form more familizr to our eyes,

which only takes upon jtself the,growth and cha-
racter of the tape-worm when introduced into a
locality where high temperature and abundance of
food promote a -monstrous gxowth’ Linnseus, in-
deed, believed that these creatures were, under hum-
bler dimensions, constant inhabitants of marshy
grounds, and orly needed more abundant nutriment
to call them to their fulk develppement; but no
obiservers since him have had reason to confirm this
netion. Moreover when we see their lateral suckers
and the whole constructién of “their bodies fitted for
the parasitic hfe they* lead, we hardly can believe
them déstined’ to a different mode of existence.

-
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Others assert, that germs so multitudinous are cast
into the world because the probabilities are small,
that out of millions even one: or two shall find by
accident & proper dwelhng-place. It may be so—
we know not—nor is it easy_ to cofljecturc on the
one hand why such care has been bestowed to make
them thus prolific, or on the other, seeing their
numerous eggs, how oProvidence has so restricted
their peraicisus  increase. Anwr\g the lower ani-
mals likewise these credtures are abundzmtly dis-
tributed, though somewhat modified in. form and
variously armed about the head, *according to the
place on whigh they have to grapplé‘. «Some have their
heads divided into lobes, on which are placed sharp
prongs—real triderts—to infix and firmly plant within
the viscera of their poor vxctml, such are met with
in the perch and pike. Others have bx;mchy horns
upon their heads all covered over with’ hooks ; these
too are found*in fishes. Still in all essential points
their structure is, the same; we therefore will pass
on as rapidly as is consistent with our subject.
Sheep, when confined in wet and marshy pastures,
are, as the farfer too well knows,> subject to a dis-
ease most usually called  the rot,”, which frequently
commits sad havoc in his flocks. The cause of this
destructive malady is found to be*an Enfozoon of
another kind, to which the name ° fasciola,” or
¢ fluke” has been applied. This creature cccupies
the liver, not of sheep aloue, Put of the horse, the
hog, and many rummatmg Pquadr«upedb, where it
revels in abundant stoves of food adapted to its
nourishment. Leuenhoeck asserts that he has foand
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as many as eight hundred and seventy of t.hf:‘se para-
sites inhabiting a single sheep, a number quite suﬁi.-
cient, as we may suppose, to cause a little indi-
gestion. e :

In shape the fluke resembles a sole, about an inch
in lengtly, its body being composed of a soft whitish
substance.” On its under part are placed two broad

* round sucking discs, one situated near the middle of
its body, being an.anchor destined to seeure:firm hold
on the surrounding parts; Ahe other placed in front,
forming the mouth, througls which, as by the assist-
ance of a cupping-glass, the food, already fitted for
nutrition, is sucked into the creature’s body, there to
be conveyed by arborescent tubes through every part.
These creatures, like thé last, are most remarkable
for their fertility. Their bodies are frequently filled
with countless eggs, which, if they all were made
productive; would, from their very numbers, make
the flukes most dangerous and formidable pests, for
few if any cattle could apperently escape their
ravages. But here, as is the case with other Lntozoa,
it does not seem-that animals in health are readily
obnoxious to the: persecution of such parasites. It
rather would appear, that weakness and debility
fa.vou? or tempt their presence, as"though they were
the _'sde.nt minisiers of fate, appointed, constantly,
to lurk in ambush till a fittitg victim comes to tempt
them from their activity.

T‘he' race of flukes, however, must not he sy
to hn.nt its attacks to<fldcks and herds :
tl.u‘es are distrilguted as, “'idely as the rest
birds, réptiles, and fishes, all I

pposed
these crea-
s—and beasts,
ave forms appointed




STERELMINTHA. o 157
L]

specially to take up their abode in different species
fitted to receive them., Bt these we pass in silence,
lest our catalogue extend beyond what patience will
endure toTead. afet Y
There is some reasgn to suppose that the Fasciole
may live in marshes in a less conspicuous form, and
only acquire their fulb developement wheh they by
accident obtain admission to a lodging. stored with
plentcou_s.fogd. Certain it s, that-almost every diteh
contains examples of a @ibe of animals so nearly
similar that, although they are not parasitic, in their
habits, but frequent standing ande running waters,
they must.here be noticed as belonging to the

_ Sterelminthoid worms.

These are called PLANAKIE, and are met with in
great numbers on the weeds and floating, vegetation
in all stagnant peols. In shape they much resemble
little leeches, of a blackish hue, and are rarely more
Zhan a few lines in length, Internally their structure
is almost identical with that of the Fasciola, present-
ing both the same arrangement of the nutrient tubes
and the same numerous eggs. Still in some points
they are peculidr, and require a little of our notice.

First, as regards their food and, mode of catching
prey. These creatures, notwithstanding their appa-
rent helplessness, are found to live’oa worms or msect
larvee ; neither dg they eruple muf:h, if othes prey
be scarce, to eat their fellow-creatures. T.ogaccom-
plish this, the little cannil‘mls’. are gifted with a very
carious kind of mouth, one_,omdeed, which has no

parallel in any other race of Jbeings, This mouth
consists of a long fleshy

funnel, plagfed like a<fan,

e
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which can be folded up or spread abroad at pleasure.
Should a worm approach, this funnel is unfolded and
applied around the body[ of its prey which thus
reteined, in spite of all its struggles, is soon sucked
and emptied of its juices,

Another circumstance connected with the history
cf these dnimals worthy of mention, is their great
tenacity of life. If a Plancria be cut in two, so
trifling does the eccurrénce seem, that either part
moves on as if quite uncgnscious of having lost its
better half, and straightway can repair the little
inconvenience thus produced, the missing portions
soon growing again, v

Nay, sometimes they divide spontanéously into
two animals, each of which, perfeet in all its parts,
evinees all the powers of the original being.

To change, thescene once more : we now approach
the highest of these Sterelminthoid worms, provided,
it would seem, with still increasing power of doing
mischief. These are called Lchinorynchi, (divee, a
hedge-hog, dyxss, a proboscis,) so named because
their mouths form, a protrusible proboscis, armed al]
over with strong Looks or spines, which, being deeply
plunged into the viscera, from whence these creatures
suck their food, retain a firm and most tenacious
hold, as may be- judged from the annexed figure,
(fig. 53;) wherein a party of these parasites is repre-
.sente('l, all having their heads fixed in the sides of the
Intestinal passages in which they dwell. T¢
llf)t unfrequently, indead,” as lﬁigl)t be easily ima,
gined, that the creafures we are now

L th : . considerin
dre .ot superlatively nice about the depth to which,

appens

i

e o)

el
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they bore in search of nutriment, Fig. 58.
and frequcn'tl_v by going a little
way too far destroy the source of
their supply, and at the saine time
end the sufferings of their victim,
No doubt can here exist as to
the intention with which creatures
such as these were fgrmed;” yet
even the dreadful apparatus’ they o -
possess is sbmetimes made more’ =
formidable still,"as for example in  *~
the Echinorynchus, shewn in fig. «
59, where, hesides the spiny-armed”’
proboscis, dll the circumference of
the dilated body s seen studded
over with sharp horny hooks, which
fix like grappling-irons in the
flesh, and seemingly defy all efforts to dislodge. an
—animal. thus firmly fastened iil the domicile appointed
for its residence. J A
At length the worm-
like form is fairly given,
and creatures jorganized
after a higher type begin
to be sketched <ut by
Nature, even among these
humbler parasites (fig. 60],
that lead us on insensibly
to another group of simi-
lar propensities but 1hore
exalted structure. The
history of these must be

Fig. 59.
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Fig. G0.

deferred to a more fitting, place; enough has here
been said to show that even the Enfozoa of this
lower group exhibit in their structure such design,
sach adaption of ¢ll parts of their economy to the
peculiar sphere assigned them that they must be
deemed essential portions.of the wondrous scheme of
the all-wise Creator. .

We thus have run turough all the various groups
of Sterelmintha und found them not an unimportant
class, but evidently organized on special principles,
adapting them to the strange sphere in which they
live. But let us now regard them in another point
of view, and see how far they claim attention from
their numbers, and the care with which each tissue
of the animal frame has had fit nccuiﬁanis provided :
but here one or two striking instafces will serve our
purpose. L

-Fraguently within the last few years the muscles of
the human frame, examined by thé anatomist, have
been ohserved to have g spotted look, seemed covered
with small specks, as though they had been peppered
from & pepper-box ; andsthis appearance was remark-
able_in ]l the voluntary muscles through the body.
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Examined with a microscope, each individual speck,
each little grain, was found to be a vesicle resembling
in its shape a soda-water bottle, scarce one fiftieth
of an inch®in length. Waithin this tiny flask, or cwst,
was found a worm (7yichina), of corresponding size,
coiled up living within its little prison, *and im-
bibing there the juices that surrounded it. Now;
in these instances, allowing but a hundred of such
worms tgsbe gontained in eVery cubic inch of flesh,
and this is a low estimate,%how many thousands must
have taken up fheir resslence in the intevior of the
party so affected! Nevertheless, as far as could be
ascertained,. the individuals, whose bodies thus werée
,made to hatbour such innumerable hosts of parasites,
during their lives lad showifno sign of illness. They
had lived i health, and died from very different
causes,—some from disease, others by \'iq]cncc.

Yet even the Trichine, numerously dispérsed, both
through the flesh of man and various other animals,
as they are found to be, fall shorty both in their
numbers and minuteness, when compared with other
Entozoa discovered by my esteemed friend and col-
league Mr. Bowman. 0 f

All the Zrichine live in the interstices between
the fascicles of fibtes which compose the muscle that
they occupy; but even the sheatlss ?)f the indiﬁ_dpitl
muscular fibres ghcmseﬁves, of “']"}Ch the puamary
pundles called muscular fascictfh are co;{lposed,
sheaths so fine that they aré dlfﬁcul!; to discover,
except by the assistance of o 8:°°d’ miCroscope, are
sometimes filled with Living a@].nmlspz:daptcg\ to- oc-

ven this extraordinary situation, aifld appa-

o

cupy e
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rently destined to feed upon the muscular substance
itself.  In an eel examined by Mr. Bowman, that to
all appearance was in peri;ect health, plump and well
fedy the muscular fibre inesqme parts of the body
was found con'vertéd. into a mere diaphanous tube
containing numbers of minute parasitic worms, coiled
ap like the Trichina spiralis, and closely packed
together. The sheath’of tha muscular fibre, (sarco-
lemma,) was quite eatire, although all its contents
seemed to have become fae food of these Entozoq.
At both ends 6f the delicate tube, where it had
been broken off from the rest of the muscle, several
of the little worms soon escaped from their confine-
ment and began to show signs of life, uneoiling them-
selves, and moving abotit slightly in different direc-
tions with an undulating motion. Each was about
one forty-fifth of an inch in lengfh, blunt at one
end, and “tapering” considerably towards the other.

They contained in thefy interior numerous detached -

dots or granulcs of different sizes but without the
appearances of complicated structure, whilst among
them were many globular or ova] bodies, nearly ag
large as the coiled parasites, and “mirked like thep
with minute dots. Some of these were evidently
Worms very compactly folded up; but in others no
c?L_Is could be «distinguished,  These were smalley
m}d"md the appearance of ‘immature animals, Tlu:
wno!e aumber of worms contained in this minute
portion of muscular fhre Mr. Bowman found to be
more than a hundred. , What immense numbers thep

. J
might have be(.:‘n contained even in the substance of
single nfuscle " ' &
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Here, perhaps, we might have closed this chapter,
satisfied that we had said’ enough to prove to the
most sceptical the truth of the assertion made at
its commencement, nawely, that living creatures hove
been placed wherever they could be supported, and
that all living beings, high or low, may be rceipients
of some other animals destined to live within them.
Still another fact remains to be recorded. Room
may yet be found, and Nature, with a parsimony
of space that seems to kntiw no bounds, has framed
appropriate occupants. But where i§ that? we natu-
rally inquire. Can we go deeper than we yet have
sunk? Have we not fathomed now the very depths
of being, when we find that living bodies may them-
selves be worlds, peopled irfhumerably witk parasitic
beings? Not quite. The parasites themselves as yet
remain to be tenanted, and we shell sgon perceive
that even they are not exempted from tiie general
Taw.

Within a little parasitic ereature 1aet with in.the
perch, inhabiting the very humours of the eye, and
which sometimes abounds to such &n extent that the
poor fish's eye'ball seems quite flled with them,
(Diplostomum volvens,) a creature which itself scarcely
exceeds in size the one seventieth of an inch—Nord-
mann observed numerous minute brown capsules,
which, when opened, were found filled with '.n'icro-
scopic. beings, smaller in size than the s.mallest infu-
~sorial animalcules, but still alive and active. .

Even the rude hydatids (Zizhinococeus) have with-
h: them other animals of very diverse structure, some
of which are represented in the figure here unnezed,
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(fig. 61,) small vermicles that swim about at large in
the contained fluid, as if the darkened space con-
tained within the body of a bladder such as this could
net be spared by Nature, sceing that &ven there
special inhabitants have been located, and that by no
means scantily as will be gathered from the follow-
ing description of Echinococeus wveterinorum given

Fig. 61,

b): 'Professor Cwen, who examined several indivi-
dualy, soon after they werc taken from a recently
killed animal, a pig, in which they existed in great
abundance, «

The bodies of, the hydatids or containing cy

c(;mposgd of two layers, artifici
or n

i sts were
PR ally separable, both
ge.atinons texture and filled with a CO](,)lu‘](_\qs

- O A
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limpid fluid, in which were floating a few granular
bodies, together with immehse numbers of extremely
minute particles. On examining these particles with
/' a high maghifying power,.they were seen to be living
animalcules, of an ovate form, moving freely by
means of superficial vibratile cilia. On-compressing
the animalculae between plates of glass, they were:
found to have a dental apparatus precisely like that
bestowed npor some of the Infusoxia described ina
former chapter (vide fig. 42), with which most pro-
bably they ought in strictness to be classified ; but
whether these little beings be Infuseria or Sterel-
mintha has little to do with our peesent purpose,
which is to show the extent of the animal creation
%n the direction we have now been prosecating our
examination of it, and form some faint ideas at least
of the vast series of living beings, o
e *
¢ Above how high progressive life may go'!
Around how wide, how deep extend below !™

Here, then, we close this chapter, the more willingly
because it treats of disagreeable subjects for reflec-
tion. Let us“refresh ourselves by turning to a new
and far more lovely scene.

"
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CHAPTER VIII.

-

ACALEYH.E,

How welcome *to the maturalist is the sea-shore,
the bc.)l.mdary that divides two gltand domains of
Nature! Howy swveet to wander on the shingly beach
and view the vasf'expanse of waters, f};eling that it
is in itself a world more densely filled with life than
that we tread! What nfultitudes-are sporting under-
neath those wives! What infinite diveysity of forms
are In'ddéq there! “Some exquisitely beautifu],
adorned ity perfect elegance and symmetry of
shape, others of hideous mien and rude uncoutl ex-
terior, but all “agents in one gregt scheme, blindly
fulfilling duties that promote the general weal, and
all concurring to produce one grand  harmonjoyg
whole.  No magter how dissimilar i§ theiy organiza-
tion, or contrary._ in their habits ; whether tiIC)r be
feeble, and apparently impotens, op gifted wigh
strength and farocity enabling them ¢, domineer
over'sheir cohabitants of thc'a'ealms\of ocean ; whethep
they be the tyrants or the victims in that wide wa-

fare that is perpetwsiissagiried oy wherever animals -
are found, they are alike mutually dEPendent, alike

.

mndidpensable to the integrity of the mighty plan of
Creation, - .
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Who that has visited the coast has not observed,

5 . cast up by the receding ttde, and left to melt and

drain away upon the str'md huge lumps of jelly,

, upon which the PaSSPJ-bY scarce deigns to casf a
look, except, perhaps, to wonder whence the rude
&‘ mis-shapen mass could have px’oceeded.. Perchance,
attracted by its strange appearance, he *s led to
‘examine it a little moxe at- °
tentively and sees that it is®
ommmed and, from s
structure, seems to be %an
animal,
He takes_it up, and won-
_ders to perceive the regular
‘arrangement it presents in®
e\ery part, until at length
growing more ‘cuyious to in-
vestigate its nature, he
~places it in some still sea-
side pool, the better,to ob- .
serve it.  Soon its parts un-
fold and spread themselves
before his wonflering eyes,
into ashape as beautiful and
ﬁ bular as that “ortrayed (
7 the appended figure (fig. ¢ (<)o
the, An elegant transpa- (| |

it dise e\pnnds on every ' - A
il?lq. and floats upon the surface, \Vhlle, from its
FQn'cl surface, hang appendages of various kinds, so
, spiicate in structure that théy 'scarcel) can bu seen
& Thine clear fluid where the creature swims, o
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The Acarepnz, that great class of animals to
which the creature just deseribed belongs, are found
in every sea and in all climates under shapes the
most diversified ; each we eéncounter seeming to excel
the last-in graceful form or in the nice contrivances
employed in fitting it to occupy its destined sphere
of action.” One circumstance alone, and that a trivial
one, has been selected as a character common to the
whole group. Whoevet handles them incautiously
will find that, harmless av they seem, they have the
power of stinging like a vbttle. Al nations seem
to have had this fact impressed upon them; for,
though the rude tare little for philosophy, they all
can feel a sting, and this, as being the most import-
ant feature to their minds in the whole history of”
the aniinals we are nboututo study,ehas given a
hame selected, as by ofie consent, to characterize the
race. “ Urfip; 'vmm"'ini," * Orties de mer,” or, in the

less euphonious dialects of OUT OWn country, “Stapg=""4

JSishes,” “ Stingéh3 " ave the common names applied
to the “sea-blubber” on’ the beach. The scientlfic
word, indeed,’cmployed by modern naturaliste g
designate the "class means nothiig Smore, being a
Greek word (@xarien) that simply signifies o nettle,
Commencing with those formg, of Aealephs mdr{t

usually met with an our shores, we now proceedf ', .

lay Lefore the reader what i5 known concerning t)'r
cconomy, and doubt not that a¢ we proceed wi
their strange history -he will find cayse enough ¢
wonder and admiratiop, * ds

Tﬁeuﬁrst group thaf we have to notice has he
nared by Cuyier, hizostoma, i, e, root-mouthedyf

")
<l

,“\r

4
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which the common jelly-fish thrown up so frequently
upon our coast is a well-known example. One of
these Aealephs (fig. 63), consists of a large mush-
room-shapal disc of jelly, measuring sometimes a
foot across, from the centre of which depends a thick

- and massive pedicle that hang:s quite loose #mong

Fig. 63

Oe

e g

the waves. If watched ﬂtte;ltively while floating in
still water, the e§’pan(led disc is seén to move itself
in gentle undulations with a slow and even x_notiqn,
something like the heavings of the chest (ll}rlllg Te-
spiration, contracting and dilating at short intétvals,
Thesé movements have the effect of rowing it about

VOL. I. I
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from place to place while the sea is quite .calm; but
they are far too feeble to resist the action of the
waves or wind, and, consequently, the Rhizostoma
myst float entirely at their mercy, and, should it come
near land, is cast like a dead mass upon the shore.

The central ﬂ{:shj stem is perfmﬁted over all its

-surface with innumerable pores, and forms a kind
of root thsough which to imbibe such food as is
adapted to afford the creature proper ncurishment,
Each pore, in fact, is the commencement of a fine
canal, which términates by joining others of like
calibre, derived from neighbouring pores, to form a
set of tubes of, larger size, and these again uniting
with eontiguous branches, form, at length, lElrg{:
trunks through which fwhatever«is imbibed by all
the root-like stem is poured into a chamber excavated
in the centre of: the rh:sc, to which jperforce we myst
apply the name of stomach, seeing that there dig.s-
tion is accomplished. ‘The waves supply materials for
support abundantly, even to apimals so feeble and
50 helpless, for every drop of water, as we have seen
in a preceding «chapter, swarms with microscopic
beings that arehere employed to feed the uncon-
scious Acaleph; for, as it swims about, its pendant
root continually sucks up the invisible prey in count-
Ig;:;e: m}:‘l‘iudﬁ; ne ganger here of lessening the supply,
whicleis as exhaustless as the sea itself,

; Pr:]:;,peding from the ‘central cavity wherein, diges-
tion 1s accomplished, numerous large canals diverge
and run like radii towards the margin of the dise
where they divide and subdivide until they form ;
netavori: of fine vessels, copiously diffused thmugh
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the circumference of the animal. By these canals
the food digested in the stomach is conveyed through-
out the body and thereby the whole is nourished.

The movements of the _I'\;loi::ostoma, whereby it rolls
itself from place to place, are vigorous and easily
discernible, but when we comé to seck the moving
power it is by no means obvious. The bddy is en=
tirely composed of the samé delicate, . transparent
tissue : muscles there are none, not éven the ik
croscope reveals a fibre worthy of the name. No
nerves are visible, nor instruments of sepse of any
kind, except, indeed, the filaments spmetimes sus-
pended fromﬁthe margin of the disc belooked upon as
tentacles ; yet thus the creature swims about, a living
plant whose roots are in the veean, not the ground,

Yet helpless as these Acalephs appear, their uses
in creation seem fo be important, Not only do they
serve as food to countless animals that hence derive
their nourishment, but possibly the sea itself is fitted
by their agency to be the residences of beings that
otherwise would perish. Notsthe least striking cir-
cumstance connected with the history of the Rhizos-
toma, is its proligious power of procuring from the
surface of its body quantities of mucus, or thick
slime, which is, of* course, mixed up with the sur-
rounding water, Whence this material is furnished
is even yet a ques‘tiong but so copious is the supply
that if a specimen be placed alive in a large vessel
alled with water, in a little time the whole is ren-
dered thick and viseid, so that.the Rhizostoma w_'ould
perish speedily from the accu;_nulatiqn of its own
secretions,  You change the water, but in vain,, till

I 2

N
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the abundant mucus is poured forth, nor does it
cease as long as life remuins. But if a single spe-
cimen. afford such quantities of viscid matter, we
shall readily conceive, when we reflect- upon  the
countless multitudes of Aealephae  spread through
every sea, that their united agency must cause fm.
portant changes in the water around them, filling i1
with animal substanee ‘tpon which innumerable races
reay be fed, a kind of nutriment adapted to the
feeble mouths of few-hatehed spawn of ocean's ten-
derest progeny,+ Thus in the mighty scheme of Na-
ture every race is made subservient to the general
good, silently working, and too oft alas! unseen,

unnoticed, and unknown, though showering blessings

aver half the world,

Such are tit habits of the Rhizostoma, and such
the food on which it lives, the only food the reader,
doubtlesss tltinks, ‘that possibly could be procured

by the slow-moving, senseless, helpless, Aealonh

But let us take another specimen from the safe
group, and see if all gre thys restricted to the hum-
blest fave, The next forms that present themselyes
are named by naturalists Meduse; of one of which a
ligure is here given (fig. 64). In shape and texture
it appears to be 4 Rhizostoma witilout its pedicle, the
mushroom dise-without the stem, mstead of xm:fll'cll
dmouth is given, 5 simple orifice placed in the centre
of the under surfuce of the animal, whicl, leads at
onee into the cavity: that represents the
?I‘Imx organized, the erdatyre swims
itself along by gentle "undulations of
parent diody feeking food. But wh

:l]JDLIt, I'[:‘I.Trj']'_]g
its soft trang-
at food eap an

stomach,
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animal like _this devour,
so sluggish and so impo-
tent as it appears? In-
credible a8 it may seem,
the strongest and mpst
active races met with in

these apathetic murderess.
Crustaceans zmd \Vorms,
Fishes themselx es,in <p1te .
of swiftness and activitye
and strength and cunn- .
ing, are seized hold of and overmastered Being
firmly grasped by the transparent disc of the Medusa,
they are slowly forced intd the creature’s stomach,
where they speedily dlssol\'e and mélt away, their
solid substance dl\'tppczmng n tlu,asoft . transparent
tl\Sueb of the Aealeph. \

- But how is this accomplishéd ? by What means can
a soft film of jelly, delicate and ténder as the crea-
ture we are now umsxdenng, effect a capture that
must seem to_every one quite disproportioned to its
feebleness ? The stinging power above alluded to
as forming such a stnl\mn feature in the lnstorv of
the \\ho]c class is; doubtlcs in this case, employed
to aid in catching prey. I\!g soonen does some pass-

. ing fish but comg ineceontact with an enemy appa-

vently. so despicable, than the pungent fluid seems
to torpify and palsy all its fzculties: it lays quite
paralyzed and motionless, wrapped .in the venomed
folds of its destroyer, and at length is swallo“ed
unresistingly. 0
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This stinging property depends upon the presence
of an acrid fluid that exudes from the whole surface
of- the creature’s body, so caustic in its nature as
to_cause great irritation,, eyen when applied to
the human skin; nay, cases are by no means rare
where* the incautious bather, having come in contact
avith the*floating masses of these animals that fre
quently ocenr, has suffered gnost severely from the
pain and inflammgation ‘consequent upon the appli-
cation of this liviiig blister to the skin. According
to some writers‘'who have had the ineans of making
observations an shis subject, the irritating fluid will
Tetain its potency for many days, so as render it unsafe
o wash your hands in the same vessel that has been -
employed: to hold these animals, cr touch the napkin
upon which they accidentally may hayve been laid.

The disc of the Medusa is surrounded with red
Spots dispused at equal distances around the margins
from each of which depends a little filament or tq-
tacle. To these red spots Professor Ehrenberg, ir
usual, gives the name of eyes. Should they; indeed,
be visual instruments, of which, however, not the
slightest proof has been advanced, the Acalephs in
question must be looked upon as being eminently
endowed in this respect. Argus himself was scarcely
better furnished, -~ and so conveniently disposed to
see round the whole panorams at one glance! The
only thing required to entitle these red spots to
be, regarded as true visual organs, is a structure
Something comparable, to an’ eye, a structure whigh
they unfortunately do not pessess. No proof, more-
Over. is advanced to show that the Meduse, furnished
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with the spots in question, are affected by the light
more powerfully than otlier genera where nothing
similar exists. Why, therefore, call them eyes?

But although in this, ‘as in other cases alreg(ly
noticed, we can by no means assent’ to the appro-
priateness of the name bestowed on these. organs,
we must on that accoynt by no means omit to lay
before the reader the resuft of Ehrenberg's re-
searches _comwctcd with the portion of the economy
of the Acaléphe, more especially as the anatomical
facts recorded *by the Jillustrious »microscopist of
Berlin have been, to a certain degyee, substantiated
by observations made upon other genera hereafter to
be noticed. "

In Medusa aurita, the species which formed the
subject of Professor Ehrenberg's investigation, ghe
eminent observer in question’ detected what he con-
ceived to be a nervous system,’ composed of small
wanglia situated in the vicinity of the oral opening,
waich seemed to he in correspondence with the
groups of tentacula there situated ; and in addition to
these, he describes a nervous filament of great tenuity
which runs entirely round the circumference of the
umbrella-shaped disc placed close beneath the roots
of the tentacula apipended to its margin, Connected
with the circular nervous cord last mentioned, are
eight little masses of a brown colour, that consist

artly of a glandular-looking structure, and partly
of a brilliant red spot, to which last portion of the
argan the name of effe lias been specially appro-
priated, though upon grounds that appear to us to
be anything but satisfactory. -
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That nerves should exist in some of the most
elevated forms of the Aealephe might‘f indeed be
naturally expected, sceing that the more highly
organized members of this class, as of every other,
begin gradually to approximate still more exalted
races. - This, indeed, is the case with all the groups

of Aerite Animals we have as yet examined, in every.’

one of which, before fhe acrite type is entirely dis-
pensed with, tracgs ef fierves begin tp make their
appearance, as an organisne more nearly allied to that
of a superigr class begins todlevelopetitself, softening
off, as it were, aue form of life imperceptibly into
that which immediately succecds it. There are no
sharp lines or trenchant boundaries of* separation
met with in the aninwal series; else: would the
labgurs of the maturalist beco‘me comparatively light;
and  the cbnsequcnce mnevitably myust be, that all

systems esiablished for the convenience of the zoolo-

gist, although they may be true in thejr grand pri-
CipleS, fail to be of universal application in thér
minute details.

There are few of our readers who have not had an
Opportunity of wignessing the Sp]cll(li(l".sl.)ccmc]e some-
times presented by the sea when every wave is Jumin-
Ous and shines with phosphorescerff brightness; even
- our climate, during swmmer time, the ocean seems
tf’ glow with liquid light that streams from every
fpple on its tranguil surface.  Should passing
brecze sweep over the. bosom of the deep, a blaze of
Sp!cmlour follows it that, spreds for miles: the sailing
ship leaves 5 long wake of glory, stretching far

ehind 5t : the caised oar drips with bright gems;
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or should the hand take up a little of the water,
it seems turned to living®diamonds as the agitation
calls its splendour forth. Should you inquire the
cause of @ phenomenon so beautiful, the sailor ymi-
versally replies, it is ¢ the saltness of the sea,” and,
seeming well satisfied with this mysterious “expla-
mation, appears to deem the subject settléd. From
age to age the inquiry goes ho further,—and why ?
Because swhen first the question was discussed phi-
]osophcm themselves asmggmd this reason, and their
dictum still exhcts unguestioned homnge. Belng
much amused at hearing this answer igv ariably given,
we were well pleased by accident to find the source
~of such a dectrine. Turning the pages of old Tho-
mas Hobbes, one ef the patfiarchs of modern science,
whose works upon Philosophy and Fhysics appeared
about the year. 1665, when knowledge still was
young, we found the follo“mg explafation of * the
],mhv of light in the concussion of the sea-water.’
“ Also,” says that jtruly learned ‘old writer, ¢ the
sea-water shineth when it is either dashed with the
strokes of oars or when a ship in«its course breaks
strongly through it; but more or.less according as
the wind blows from different ppints. The cause
whereof may be this, that the particles of salt, though
they never shine in the salt pits where they are but
slowly drawn up by the sun, being here beaten up
into the air in greater quantities and with mere
force are withal made to turn round, and conse-
guently to shine, though weakly. I have, therefore,
given a possible cause of this phenomenon.”

Ingenious as this theory might be deemed in those

15
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days, when physies and metaphysics reigned triumph-
ant, and were constantly appealed to, to explain by
subtle theories, not facts, whatever seemed abstruse
in nature, widely did they err from the grand truth.
Throughout the immeasurable expanse of waves that
encircles ‘all this globe, sharing the already crowded
13, Fig. 65. drops of water lavishly,
' these stars of ocean have

‘been sown iP- ”m".croscopic

myriads, a living milky-

way., Partly from their

small size, but more from

their extreme transparency,

they escape all observation

by day-time, nor can they

be seen even by the miero-

" scope, so perfectly translu-
cent are the bodies; but as

the night reveals the stars

o'f .hem'lell, 80 qe'es the darkness bring to light these
living luminaries, else invisible, contrasting, as it

were, with those above, and silently repeating the
great truths they tel], X

“ To Him no ki

gh, no low, no gress, no small;
He fills, he e Sy :

bounds, connectg, and equals all.™

; But-let us dwell a lJittle lonzer on the contempla-
tion ?f these Sparkling beauties of the sea, if but
to.estimate, as far as our imagination can, the extent
o depart.me.lt of création. It has been calcn-
lated by navigators e\'L"ry way entitled to respect,
that, at some seasons of the year, when the dea lephs

-

:
2
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swim near the surface, and of course their phos-
phorescent light is mgst ¢onspicuous, at least thirty
or forty thousand must exist in every cubic foot
of the sea-water! That through this mass of life,
from day to day, from week to week, from month
to month, the vessel ploughs her rapid course, nor
finds the slightest diminution in their “numbers!
‘We leave the reader, sthen, “to draw his own con-
clusions, and.exclaim with “an* old writer, ¢ Surely
if the sky has stars so has ghe sea Jikewise ! " ®

But all are hot thusediminutive’ that.crowd the
surface of the ocean ; some, as the Rhizostoma of our
own coast, attain to larrrc dm1011<1ons,w eighing man)

_pounds; yét even tlu-.se larger forms so abound in

some climates, that the sefl seems clogged up with
their multxtpdee, and the labouring” slm) for days
together has to .toil nlong tlu'ourrh» the_ dense mass
of life which burns by night hkc ﬁre.

* The author is here forcibly runm(lcd of b spectacle to which
he once was witness 4n the Bay of Naples, one of the most pic-
turesque, perhaps, that can be lmngmcd. After having ascended
to the summit of Vesuvius during the grund eruption of 1832,
and remained all gight upon the mountain, * in mute ummcxncnt
lost,” he had to return to Naples in an open boat just a< the day
began to break, whilgy the moon, near it§ full, shone with un-
clouded splendour. Scldom is such a variety of lights so wonder-
fully blended as therc was cn that Geeasibn, The thundering
mountain with its glqwingvsides of lava casting gleams of ruddy
fire across the waves, the gentle moonlight dancing on the sea,
the faint grey dawn tinging the cass, whilst through its whole
extent the heaving bay streamed \nth phosphorescent seintilla-
tions! At intervals \olcnmc hfvhtx mge flashing from the pitchy
cloud that overhung the mountain, me n&lcd their wild .glare and
formed a scene not cmnly deseribed nor soon forgot,
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And, now having laid before the reader a some-
what detailed account of the general structure of the
Acalephe, and of the wonderful faculties conferred
upon them, let us call in the physiologist to our aid,
and ask him to explain how they are endowed with {
such various .attributes. They perform voluntary -
raovements, contracting the dises of their bodies and
their tentacles at will, and that with sufficient energy
torow themselves about through the element in which
they reside. Whit are stheir locomotive agents?
Muscles, the physiologist would be inélined to answer.
But here are no muscles, neither does even the micro-
scope succeed in pointing out the existenge of muscu-
lar fibre in any one of them. They feel;+and, conse-
quently, as the ph\aml(nrm would say, they must
possess a ncr\ ous system; but yet they haye no nerves;
or if they lm_vu, as some auth()h have asserted, proofs
yet are winting to confirm the fact of their exis-
tence. In short, to use the words=of Peron, i 7
these Acalephe,o we find the most important fung.-
tions of life performed in bodies which offer little
more to the eye than a mass of jelly., -They grow L
frequcm]\ to a large size, so as to measure ‘several
feet in diameter, and yet we cannot always,deter-
mine what are their organs of nuf’rition, they move
with rapidity and eontinue their motions for a long 4
time, and yet we cannot al\mvx satisfactorily de-
madnstrate their muscular system. Their scuctl()nb :
are lrcqumtl\ very abundant, and yet the secret- J

g organs remain to «bv discovered. They seem
too

weak to seize any vigorous animal, and yet
fishe ars somefimes then prey,  Their dehcatc
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stomachs appear to be whol]y incapable of acting
upon such food, and yet it is digested within a very
short time. Most of them shine at night with very
great brilfiancy, and yot we know little or nothing
of the agent which produces so remarkable an effect,
or of the organs by which their phmphor(*-cluce is
elaborated. And, lastly, many of them ®sting the
hand which touches them, but how or by what means
they do s» btt“ remains a mystery..'
Hmmq, therefore, failed to atcount for the phe-
nomena display&d by» these Aealephs from.any known
physiological data, let us appeal.to chemistry.
Bid the chgmist, even the chemist of modern times,
to approaclr one of these mysterious beings, and let
him bring his balances with him, those balances
in which he jveighs the elements and apportions their
almost imponderable atoms. He shall take one of
the largest, weighing, perhaps, five or six pounds, and,

‘setting it aside to let the portion of its fluid sub-
stance drain away, he finds that all the solid matter

left is but a film of cellulosity, a cob-web, weighing
not as many grains as did the living creature pounds.
The fluid drained away let him examine, and he tells
us that it is sea-water, .undistingpishable from that
wherein the ecreature swam while yet alive. What
must we say to this? That the salt-water of the
sea, imprisoned jn asweb so delicate as scarcely to
be visible, is moulded into all the beauteous shapes
we have examined or as yet shall see the Acalerhs
put on; and, being possessed of life, the mass thus
formed becomes susceptible of being endowed with
properties like those we have dlscuued 0 ¢
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But let us turn to other forms if possible more
beautiful than those we have examined. At certain
seasons of the year our crecks and estuaries are found
to swarm with little Aealephs to which the:names of
beroé and cydippe have been given. Of one of these,
Cydippe pileus, the shape and natural size are repre-
sented in the figure hereunte annexed (fig. 66, a).

When taken from its native'element and placed in a
glass jar for close inspection, the body of this elegant
aninial looks like a little globe of purest ice, and
is, indeed, almost as deliquescent, for when exposed
it melts away almost to nothing,——for no residue is
left except a film, so .delicate as to be scarcely
visible, Still, while alive, few objects could excite
more pleasurable emotions in the observer. ,

Man justly prides himself among the countless
triumphs of his intellect over the stubborn elements,
at his success in.haﬁ‘né found the means of strug-
gling threugh the opposing surge propelled by steam-

a




ACALEPIHLE, 2 1838
L]

revolving wheels, whose paddles urge his vessel on
with giant force. But nian in this contrivance, as

in many more, is but a pungling artist when com-

pared witll Nature, when he chooses to adopt ma-
chinery which she likewise has employed.

Examine well the beroé and see ¥ any paddle
wheels can equal hems. Stretching fronl pole te
pole of this translucent httlc 011) like lines of
longitudes upen a globe, and *placed at equal dis-
tances are eight broad Ubnda of more consistence
than the othex poxnom of the Body.- On these
bands are placed thirty or forty paddles, broad flat
plates, for such they seem when magnified, with
which the [ittle creature rows itself along. But here
the difference lies” between” the art of man and Na-
ture. Man _to move his wheels must }mvc much
cumbersome machinery; the hun'lce and the boiler,
and the Herculean arm that makes the wheel re-

" yolve; but here all these may be dispensed with,

for the paddles axe themselyves alive, and move them-
selves at will with such' degree of force as may be
needed, either at once or singly or in groups, work-
ing with mutual consent in any way required. Thus
do they all work equally; the 4eroé shoots along
meteor-like, or, if' a few relax their energy, wheels
round in broad gyrations, or zevolves on its own
axis with an ease and grace inimitable, The paddles
are, in fact, gigantic cilia, all instinet with life, all
acting independently, yet all* associating with the
rast.  How far their power-ef moving is their own
and not produced by foreign agency, the following
observations, obligingly forwarded to mevby. Mr,
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Patterson of Belfast, one of our most_ industrious
naturalists, will serve to shqw., This gentleman
remarks that on one ocecasion he took two beroés
after a sterm, with some of the cilia abraded and
other parts of the body shattered and even torn.
Many of the vilia, however, which were attached to
these mutilated parts, retained all their former mo-
bility unimpaired. The mest damaged of these
berods was then cut’ with a pair of scissors into
several pieces, and’.each Wart exhibited in its cilic
the same uadiminished rapidity of movement.  One
of these portiens was again subdivided into parts
s0 minute as to possess only one or two eilia on each,
yet no change in the ceaseless motion of these ex-
traordinary organs took “place. Thirty-three hours
after this minute subdivision, several of them were
vibrating as, usual, and at the expiration of forty-
two hours the eilia belonging to one fragment showed
undiminished activity.

Another curicus circumstance avhich may, perhaps,
hereafter assist in throwing additional light upon
the nature of ciliary motion, is the wonderful and
instantaneous effeet produced by the application of
fresh water to the cilia of a marine animal, and vice
versa, of salt water to the cilia- of a fresh-water
species. In the case of the beroé, Mr. Patterson
notices that, however vigorous, the moment it is
plunged. into fresh-water, ciliary action is at once
stcoped, and the creature sinks, apparently dead, to
the bottom of the jar: But if instantly taken owt
and replaced in its proper zlement, the cilia again
begie. te act. 'This we ourselves have frequently
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observed in other animals, though it is difficult to
explain how movements 6f such vigour should be
paralyzed at once by such an application. But to
return. Qur little berog thus propelled by means
of its wonderful paddles, has to féed itself; and
here it may be asked on what a creature organized
like this can feed? What food can be devised so
feeble as to fall a preysto sulh an unarmed helpless
animal, sa delicate as not to injuxe the fine textune
of its ﬁa«rlle body 2 Hew we hgve another wonder.
The beroé lives® on shrizups and small crustaceans,
swallows them shell and all, withﬁ all, its spines and
prickles and dissolves them too, appxopriatintr theit
_soft parts Js food, and casting out again what is in-
“tractable. Its mode of (.dt(_hlllb prey llke this is
singular. I[a stomach, or the cavity which upxuscuts
that organ, pas:q:. stlmwht through its body opening
at both poles. This passage, as tlie bero¥ swims along,
is widely opens and the waterrushes through, bring-
ing, of course, whatever it contains into the pervious
tube. But should some*little shrimp or other crea-
ture fit for food be brought into its body with the
stream, the little Acaleph bccomcs 8 hvmg trap, and,
closing on its victim, easily prevents egress.

Ono other circitmstance (_onnectcd with the eco-
nomy of these admirable litfle beings, and we must
quit the tempting subject. The beroé, when first
seized, seems but a ciliated globe, without append-
ages of any kind attached tor its exterior. But.if
left undisturbed, it can display a. set of tentacles
or feclers of unique and most admirable constl ue-
tion. When folded up, these cutious organg. are
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enclosed in the interior of the creature’s body,
lodged in little pouches represented in the figure,
from which, when needed, there stretch out two
long slender filaments, clongating themselves, as
though by magic, till they reach the length of
severai inches. Meanwhile as growing from these
primary stems a second set of. filaments uncurl them-
selves like fendrils of even greater delicacy, till
the organs, when extended to their full length, with
all their filaments developed, assume the appearance
shown in the preceding figuse (fig. 66).

The length of" these curious tentacles when com-
pletely extended, 1s frequently more than six times
that of the longest diameter of the body df the beroé,
and in one case Mr. Paiterson observed a specimen,
only half an inch in diameter, protrude them to the
extent of five inches, as ascertained by actual mea-
surement ; even the secondary tendril-like filaments
are not less than hali’ an inch in length, and fre-
quently as many as fifty of these may be counted
on a single tentacle. These singularly elegant
organs are, moreover, when protruded, continually
assuming new aspects, so that it is scarcely possible
to convey by any description an idea of the beauty
and diversity of their forms. Th:':y seem . endowed
with exquisite semsibility, which, however, is not
always equally delicate. Af times, the slightest
touch will cause a tentaculum to be drawn back into
its tube with a sudden jerk, while at other times
it is apparently unfelt,” The beroés never seem
poised or supported in the water by these elongated
armyy, though occasionally they are extended to the

- i‘ —
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bottom of the vessel, where they seemed to act as
suckers, and formed fixed' points whence the animal
rose and fell at pleasurc and appeared as if moored
by these *delicate angd 410\'e1 cables, The plec1se
function of these graceful nppendages to the body
of the beroé is, however, not ‘precisely understood.
Some writers regard them as instruments<of touch,

others of prehension; but this latter opinion is con-
tested b).’\Ir. Patterson, to whom we are indebted
for the precedmg observations, who states that, dur-
ing all his observations he never” saw .thein thus
emp]o§ ed, nor from their position say they be easily
made to approach, the mouth being appended t0

.the hinder®part of the body, floating backwards as

the creature swims along. ¢ A

» Fig. 67+ s

Widely differing in its external appearance from
the beroé last described, though zoologically allied to
those Acalephe in many points of its economy, is
the cestum Veneris, or gtrdle of Venus, a zone well
worthy of the sea-barn queen of. beauty. These
ereatures, still more admirable in their structure ‘than
the last, are met with only in warm chma.tes,,, and
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even there are found by no means frequently. The
cestum, delineated (fig. 67) is an inhabitant of the
Mediterranean, where it fails not to excite the won-
der of every naturalist whose good fortune gives him
an opportunity of studying its habits or examining
its structure..

+ The amimal appears at first,to be a long flat riband

of translucenrt glass, but so extremely soft and tender
that the slightest, force breaks down or tears its sub-
stance, so that it isiscarcely possible to obtain a per-
fect specimen, its length beiag sometimes six or seven
feet, whilst its breadth is only three or four inches.
“The margins of its body are fringed round with rows
of locomotive cilia, countless in number,and endow-
ed with all the powers of those eonferred upon the
beroé. These are its oars, which, by their “constant
aetion, row it or in graceful undulations through the
gently heaving waters of those tranquil seas. By
day the cilia, from théir rapid motion, act upon the
light, dispersing it in gorgeous.rainbow hues, or in
the night they shine with brilliant phosphorescent
splendour visible «at a considerable depth, and mark-
ing, as by flame, the creature’s path. .

But besides acting thus as oars, the cilia have
another office to perform,—that %f supplying food.
The creature’s mouth is merely a small orifice placed
on the upper margin near the middle of its body, and
having neither senses to perceive nor limbs to seize
materials for its sustenance, were not some extraor-
dinary provision made for its support, the cestum soen
would perish. To obviate this, the cilia, as they row
the sreature on, form currents in the water as they
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pass, which, flowing towards the mouth hurry in that
direction all the little gninfals the water may contain,
and thus feed the cestum without the slightest effort
on its part: O »

The stomach soon gdissolves and furns the sub-
stances thus furnished into nutriments whieli then
passes through long canals, seen in the figitre, to the
remotest parts of the long b?)(l\, whilste other tubes
running benoath the ciliary ‘bands,. there expose tie
fluids thcs contain to the influaihce of the aerated
water around, aitd thws provide the means of respira-
tion. ¥

Let us nqw take another step, and, once again see
Nature chinge her plans, lay by the oars which late
she used, to guide the berof and the cestum through
their liquid element and hoist a sail instead, prepared
to catch the breeze that wafts thcnhttlc bark thus
furnished o’er the waves. * ;

The Velelle sca- : Fig
phoidea, (fig. 68,).is. 55
a little Aealeph pro-
vided thus, Its
body is a flattened
dise, shown in the
figure, of its natural
size, which floats
upon the bosom of + . 2
the sea, and as it swims we see depending from its
under surface a great number of small suckers, (cixri,
they are gencrally named,) wherewith to suck up. food
as it moves slowly onwards. Prowctmg lrom the
upper surface is the broad flat sail sebn in the | postrait

.
L
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of the creature given above, a soft transparent mem-
brane, but still strong enough. for the light boat that
bears it. g

But if a sail be given to deings such® as these,
whose bodies we lqu_ seen already are almost of the

same dehisity as the salt water in which they live, and

at the same time so soft in their consistence, some
provision must be ma?lg to dloat the tiny ship and
keep it buoyant.. A’ mast is likewise needful, and
moreover ballast must h# furnished to secure its
steady course, and keep it fronecapsizing. All these
are furnished, atd by means as simple as they are
efficient. Unlike the other Acalephs, yvhose body
is entirely soft, these species form in the substance,
of their backs a shelly late, socthin as scarcely to
be visible,_and yet so porous that being filled with
air it is extremely light, so much o0 as to constitue

a float by means of which the creature swims. Plac\ed $

vertically on th¢ top of this stands up another lamina
of shell still thinner than the former, planted in the
substance of the sail; this forms the mast, and gives
sufficient strength and stiffness to enable the thin
filmy sail to staid erect against the wind, which
otherwise would be impossible. The ballast. is ob-
tained from other sources ; small shells and stones are
seized by the appendages vpon the lower surface of
the body, which, from their weight, may serve to
trim the little vessel as it scuds along, climbing the

o

bil.lows. as they rise and fall, or slowly sailing on the

tranquil deep. ; ;
The sail in the preceding case is fixed, and con-

stan.ly extended ; yet even this deficiency, if such

2N

5
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’
it can be called, is sometimes remedied. In certain
species fine contractile bands are interwoven with the
spreading sail, wherewith to reef it if occasion needs,
and thus allow the helpless little qklﬁ' to shrink from
observation or escape from d'mger.
Yet admirably formed as is the Peledla, siili more

‘elegant are many species found in southern climes.

Witness the exquisite constriiction of the Acaleph
figured by Dcron, Cuvieria carizochroma,* whose
body is a flat transparent, disc dinted with roseate
hues, through ‘which+aré seen to ramify the food-
preparing tubes. Around the discy enclosing it like
pearls set round a miniature, is pla sed a circle of
transparent” globcs, all filled with air to act the part
of floats, sustained«by whiclf this gem of otean rests
upon the ses _while, from its whole circumference,
long wavy tentacles hang down like silken fringes.

A far more common example ‘of an Acaleph fur-
mished with a hydrostatic apparatus adapted to en-
able it to float bugyantly over the waves, is met with
in the Physalus, or, as the seamen call it, the * Por-
tuguese man-of-war.” The body -of the Physalus
consists of one Jarge pear-shaped wesicle containing
air, which floats upon the water like a bladder.
From its lower part depend a great variety of suckers
and tentacula and wavy ribands of mest diverse forms
benmg for different offices: some seem constructed
to seize hold of pre) ; some formed for sucking nutri-
ment, whilst some appear to benr the eggs. i

.Upon the upper surface of ithe bladder is affixed

* For figures of this and the suceeeding getern of Aca"‘p’ut, the
reader may consult my General Outline of the Animal Kiagde.n.



192 ' ACALEPHE,
o

a purple &ail of richest dye, which, spreading to the

wind, the Physalus scuds gaily onwards, sometimes

in company with a whole fleet of others, catching,

as it sails, whatever substances the sea affords for

food. Should"clangexr threatep, or the creature wish )

to sink ito the waves, the bladder shrinks and forces =
_out the air through orifices placed at either end. Its

float being emptied thus, the ¢ little man-of-war ™ is

kidden spccdll\ Jbemeath the waves until it choose

again to rise up tq the sq?f.lcc. To dccomplhh this,

it once more fills its floate and strdightway mounts .{!
like a ballqou .luml it gains the top, where, spreading f ‘
“out its sail, it once again carcers ghd]) upon the F
sun-illumined billows. o i } N
But here we naturall$ mquuc-]mw does the Phy- L
salus, “hcn sunk beneath the sur f'l(.e,opclfml)& to a b ’,\]
consld(,rdbl(‘ depth, obtain the air,wherewith to fill :'1

its float?* Here, doubtless, is another instance of _ ‘
peculiar secreting power conferred for special paur-
poses, The ImTl, we know, has,its air-bladder, filled
with air secreted by 1t~clf, and “h\' should not the =
Aealeph in question be endowed with similar power '
of forming gas ot once, dlstendm‘r thus its float at
will.

The Medus@, observe those didtinguished uatuml-
ists: Messrs, Quoy and Gaimard, are the most uni-
versally diffused of all pelagic; animals; they are met
with in every sca from Greenland to Lape THorn,
but more especially in intertropical climates. Some-
times they may possibly combat the waves by swim-
ming, but it isf more probable that in storms they
sink, dewn to find at great depths more tranquil
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water. It is only indeed during calms that their
~—==lagions appear at the surface, and it is mot unfre-
aent for the navigator to_sail for days together.in
che middles of swarms.of theSe animals all floating
in the same direction., When carried along by a
pel‘sxstent cuarrent, . thc) may: ‘traverse vast distinces,

same species are occa%mnall) found on the remotest
shores, and. hence it is imposSible tq say that a given
species inhabits such and such a lmahty chel the-
less, the Aecalephs of the tor rid zone differ from those
of cold climates, and, like all animals that enjoy
abundant light or heat, sparkle in the water, resplen-""
dent with the most gorgeous colours, while those of
more frigid seas ave generdily qombre—lookmg and
colourless, remaining; during the wintér, slugglsh])
at the bottom, whence the) mount up: in bPl‘ll\g‘ to
float amongst the waves.

il ‘\Tot\\lthstandlnrr that many’ of the Acalephe de-
vour living prey, and, that the Phy ysalus more especi-
ally sucks” and (llngts fishes destroyed by the para-
lyzing agency of its tentacula, the yriters above
referred to seemsto think it probable, that some spe-

« cies are, nourishéd by other means, inasmuch as in
them no dmestwc- apparatus has as yet been dis-
’covexcd A species, for exam iple, to avhich the name
of Dy yanea has b(.en applied, seems to furnish an
incontrovertible proof of this fact, seeing that its

> body presents no opening whatever into which solid

' food could be supposed to pass, and yet its textme

seems in all respects similar to that of the cagnlvor-

Y SR ous species. « ¥ o ne

VOL. K K

‘and thus arrive in very different latitudes, sd that ther

-
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By far the best observations upon the internal
structure of the Acalepha are_those for.which science
is indebted to M. Milne Edwards, a naturalist whose
patient and accurate researches in connection with
the history of many tribes of marine animals entitle
his opinions-to have very great weight, and we shall
‘now, thérefore, proceed to, lay before the reader
some of the most important circumstances detailed
by this eminent zoologist. _ o ®

Professor Granty in hisaccount of thé Beroé pileus,
of which @ poftrait has heen given in a preceding
page (fig. 66), has described a nervous system con-

“sisting of a ring of ganglia united to each other by
double nervous filaments surrounding the posterior
extremity of the body, but the «wbservations of the
distinguished” Professor of ‘UniversityuCOIIEg‘e sub-
sequent explorators have been quite unable to con-
firm, althbugh hundreds of specimens have been dili-

gently examined for tiis purpose. .

Professor Fhirenherg, as we haye already noticed,
thought he had “discovered nervous filaments in M-
duse, and M, Milne Edwards seems_to favour the
opinion, that in many of the most highly organized
Acalephs a nerveus system begins to be apparent,

In Zusueuria, for example, a-Medusa that, from

its transparency scems to be remarkably calculated”

for abservations of this kind, Milne Edwards de-
teeted a spherical nucleus situated in the axis of its
body, which was rendered conspicuous by its red
colour, and had a granulated appearance precisgly
resembling the brilliant spets that surround the disc
of the JMedusa, (fig. 64,) and which Ehrenberg re-
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gards as being optical instruments. “ In the con-
struction of Leuseuria, says Milne' Edwards,* ¢ its
conformation is so charactgristic that I think it diffi-
cult to refuse to recegnize it as being really the
centre of a nervous apparatus. In fact, immediately
‘beneath the eye-like spot, there is a-smatl “pear-
shaped body, in every,way resembling a Langlion,
which is more opaque in textfre than the surround-
ing parts, andegives origin to a gregt number of filde
ments. The' disposition of, the whole apparatus ex-
hibits the greatést analogy with that of the ervous
system of some of the tunicated mollusea, only the
filaments that I regard as being neryes are not all”™
placed upori-the same plane, but form four bundles,
which descend obkiquely. tdwards the inferior and
external mm‘gﬁl of the .princi.pal lobes’ of the crea-
ture’s body.” Some very delicate filaments appear to
stop near the base of the accesfory ldbes, but the
greater portion=may be traced"to thg neighbourhood
of a row of filifopm. appendages situated near the
edge of each of the principal lobes, and appear to
give off branches as they approach these organs.”
Lastly there exists beneath eachs of the rows of
cilia a Jjttle longitudinal filament that appears like-
wise to be nervous'in its nature, and which gives off
on each side a multitude of hranches, which arise in
very regular bundl.es bgneath each ?f the transverse
ridges.to which the ciliary fringes are attached, and
towards the middle of each'of the spaces sepurati‘ng
those ridges. It even appears as.if there was a
minute gangliform enlargement at t‘ng origin of the

.
s Annales des Sciences, Nat. N. B. tom. xvi. p. 306, @
K2
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nervous branches that correspond to the ciliary
ridges, but this is doubtful._ At the superior ex-
tremity of the body the jvertical filaments are con-
tinued beyond the ciliary fringes, and unite together
in pairs as they approach thg central ganglion that
is placed beneath the eye-like spot, to which organ
.they were very nearly traceable, although Milne
Edwards ceuld not positively satisfy himself that
they communicated *with it. From the sabove ob-
servations, the Fiench physiologist concludes that
in Lesueuria ‘and some beroés, a ‘distinct nervous
System exists,. bug very different from that described
by Dr. Grant in Cydippe (berok) pileus, and offering
great and interesting analogies with «the nervous
apparatus found.in the humblests tribes of the mol-
lusca, with which, indeed, the highoé§f° forms of
Meduse become progressively alliegd in several points
of their economy.

Equally interesting”are some of the observations .

of the same naturalist relativee tg the condition of
t}3e vessels through which the nutritious fluids are
distributed to_all parts of the body of some of the
ﬂ[eduga’. All these vessels seem to be filled with a
fluid that is in continual movement, hurrying along
t"it!l it multitudes of round celourless globules.
.I"lus nutritious, fluid, or blood as we must call it,
eireulates with great rapidity, although there is no
moving: power present at all angl()gous to what is
et with in the higher animals, seeing that these
crea,tures possess ucithoelf a heart nor contractile ves-
sels.. The placq of these ergans is, however, sup-
plied by illn‘\lcirlrabfe vibratile cilia placed in the

e}
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vessels themselyves, which, by a movement so con-
stant and rapid as to render it difficult to distinguish
them, urged on' the contained fluid in perpetual
currents. *Surely even <&he little beroé is itself a
microcosm well calculaged to extort admiration from
. ®

The enormous fertility of thc Acalephd may “ber
inferred from what hasebeen alread) stated concern-
ing the numbers in which” they swarm at certain
seasons of the year in the Raters of every sea; never-
theless, such have beer 1‘ the diffictilties* agtendant
upon any consecutive study of thejr eeonomy, owing
to the 1mpossnb1htv of keeping them alive for any
Jength of time in a state of confinement that even
yet but little is  khown refative to_this portion of
their hlstorv,.aud naturplists have occnswual]) fallen
into strange mistakes relative to thls”pm tion of their
economy. In the umbxclh-shaped apecms some

“authors have supposed that the eggs were formed

in pouches that opena into the stoma¢h, whence they
are ejected when mature, as in the case of the
Actinia; others have pointed out glandular sacs,
sometimes of a ted colour, situated®around the mar-
gin of ethe gelatinpus dise in which it was thought
ova might be secreted; an opinion that seemed ren-
dered probable by the fact, that- these coloured spots
are not always to be detected, a circumstance “which
might+depend upon their being in a collapsed and
empty state; but these organ? are pronounced /by
Ehrenberg to be eyes. In the globular species such
as beroé, Professor Grant noticed two cavities placed
on the sides of the stomach, as rcprcsented iz the
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figure which is copied from his drawing of that animal ;
these being filled with red globular bodies, he took
to.be bags of eggs, but from subsequent observations
mpde by Professor Forber and Mr. Patterson, the
red substances in question turn out to be the eyes

and indigestible parts of shrimps and other little

rcrustaceans upon which these creatures live lodged
in pouches ‘connected with the digestive canal: such
is the confusion ¢hat ensues when specific names are
applied to animal‘structitves, the nature of which is
obscure or impérfectly determined. °

In Zquoree, agecording to the comparatively recent

“observations of Milne Edwards, a multifude of mem-

branous lamellz are visible upon the lower surface of
the body, diverging o all sides from the central
mouth like rays, or like the spokes of a wheel. Of
these radiating {olds no fewer than-seventy-four were

counted in a single individual, all of which were

filled with inmqumerable germs of future progeny,
which must at certain seasons be poured forth by
countless thousands into the surrounding sea, and
thus the source of the prodigious swarms of these
Acalephs that people the great deep is easily ex-
plained. . : o
Unfortunately our knowledge of this portion of
the history of the dcalephe is at present very im-
perfect; but quite sufficient has peen already estab-
lished to stimulate -the curiosity of future observers,
and to induce them," whenever opportunity oceurs,
to prosecute, with iagreased diligence, researcles
which have alréady revealed to the naturalist some
of the most extraordinary phenomena witnessed in
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the animal creation. The young Acalephs have, in
fact, been proved by.M. Sars and other observers
to undergo a strange serigs of metamorphoses hoth
as 1clat,<.s fo their form and structure, by which they
are apparently convertpd at different periods of: their
existence into individuals of most opposite Eharac-
ters. 'lhoy exist at first as real eggs, fhich are‘ E
developed in the bedy of tﬁe parent animal, and
resemble in_every pmtlcular the,eggs from which
the more elevated races *of bemgs are inyariably
produced. > o o . °

These eggs being hatched, however, do not give
birth to crgatures at all resembling the original
.Medusa, but to animals that might easily be ml:,takcn
for infusorial amnmlculcs, Raving their bodies every-
where covergd over with vibratile cxha, by means of
which they swim about with the" uh’qpst vivacity
until the first period of their gro“ th is accomphshed
In the next state of their exlstence _they seem to be
absolutely converted into, pol)pa * Settling down
upon some foreign body they become firmly attached
to it by means of a sucker, or sadhesive pedicle,
whilst tentacles that are at thiss time deyeloped
around their mouth enable them tp catch prey pre-
cisely in the same® manner as the hydra described in
a former chaptcr ol gria ey

Whilst in this polyp. condition, MOTEOVer; the)
are capable of multxplymg themselves exactly as
polyps do, by buds that sprout from different parts
of their body, or by offsets that issue from the base
of hydriform animals, and ultnpatc] by spoutaneoue
division, the original mass, in the course of; anshour
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or so dividing itself into a crowd of animals which
~soon disperse and move about, vivaciously as separate
beings, assuming gradually the form of swimming
angl free Acalephe. “If, therefore, the dbservations
of M. Sars be correct, and ;there seems no reason

to_dotibt their accuracy, we arrive perforce at this .-

‘strange dnd startling conclusion, that it is not the
animal originally fonﬁe“d i the egg that grows to
be the perfect dealeph, but the young® ones that
result from it by @ont&u@o{us division while existing
under quite andther form; %o that it'is not the young
Medusa- itself, bu. the young of the young Medusa,
“that becomes - converted into the perfect animal;
it is not the original progeny, but the race that
undergoes a progressive ’inetamorphosi_s_m}_til a being,
similar to the 6rigina1 one, is again Qevelbped,—a
circuinstance, kowever, which, extraordinary as it

= LY - -
may seem, is not without'a parallel in ereation as

we shall have to notice hereafter, when we come« to

describe the Stlpe and pther kindred inhabitants’of
the sea.

-
-
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another, and more exalted, series of living bt,ings,
and must, therefore, pause Tor an instant to review
, the prmclpal features \\hcrcbv the umm@ls, whose
history has been discussed in the prepedipg chapters,
are distinguished from those upon fthe study of
E V—;ﬂuch we are now entering ; dnd shall at once per-
ceive that the creatures we are about’to contemplate
are constructed on a totally different plan, are far
more complex in their general organization, and
obviously endowed with higher atti¥®butes.
The, AcriTa, notwithstanding the diversity of
their forms and lmabits, have been found invariably
' to present certain common ghavacters indicative of
| the humble rank assigned to them in the eccnomv
of Nature, They are, for cxmnple, all destitute of
s \) nerves, of muscles, and, as_far* as we know, of the
organs appropriated to the “escercise of the hlgher
senses. Moreover, that®their digesiye organs con-

sist of mere excavations, or canals; that permeate
K O

L -
WEe are pow about to introduce.the reader to

-



202 y: cczm-:r..\mvxrm.

the solid texture of their bodies, and at once prepare
and convey throughout ‘the , system materials for
nourishment. We now, however, arrive at a series
of beings more elaborately organized, ard present-
ing, as the anatomist would ssay, a higher type of
structfire ; they possess, for example, powers of
docomotion far more vigorous than those bestowed
upon any ef the ncﬁte races ; they are furnished
with distinet and. separate muscles, rondermg them
capable of preciseand agtive movements. Nervous
. threads are dlst‘Ing’mshablufomhe first time ; which,
llke clectrlcal telegraphs, associate the various mo-
“tions of the body, and so permit increased activity
and strength to be conferred on creatures thus en-
dowed. - 90 «

The Entozo‘t, for instance—those par asitic worms
described in a fermer chaptcr, and ahich, as we have
seen, perhaps with some disquietude, are frequently
enclosed in other aniinals,shut up in narrow celi,
or so-confined” as to render allocammunication with
the external world impossible—are, simple as their
structure is, adapted to the prison they inhabit; to
them it would %ave been absurd to grant exalted
faculties, organs, of sense, or eyen any capability
of locomotion. Yet, creatures may be found, nearly
allied to thesesin form and habits, which, being
placed in other circumstances, where they have
room to move about at will, and range from place
to, place in search of aliment, must be constructed
in accordance with the liberty allowed them, and
possess both nefves and muscles; in fact, they differ
s0 widely from the Entozoa we have described, that

f 4
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naturalists have been necessitated ,to group them
together, as forming a distinct class, to which they
have given the name of C@LELMINTHA.® /
These worms, as they are generally named, for
such they appear, at least in outy rard form, are met
with in innumerable animals occupvmg every' poss1-
ble situation, and occasionally existing in gteat num-
bers. Their bodies ane long and ecylindrical, and
being flexible in all dnrectldhs,,although aunpre-
vided with limbs, they ayn work their way from

one part to another of the locallty which they _

inhabit with considerable facility. ,Senses they have
none, except the generally-diffused sense of touch,

Jbut, neverfheless, they are sufficiently perfect for

the duties assignect to t]xem, and, mot infrequently,
become d.mgg:lous inmates to the unfortunate bemn's
in which they take up their abode. ob g

The Filaria Medinensis, or" Guinea-worm—so

great a pest in warmer chnm‘tcs—may be adduced
as' one example of the rage. This creature lives
within the legs and feet of human beings who have
those parts exposed to their attacks,.where, lodged
beneath the skin, it sometimes grows to many feet in
length ; until the pain it causes makes its presence
troublesome. When this occurs the natives draw it
out with extreme caution lest, by breaking it, its eggs
should become scattexsd and thus prove the /cause
of future suﬂ'eung

The Ascarides and Trichocéphali abound in the
digestive organs. The Opluosioma.ls met wnh in

* Entozon having hollow bodies wherein ghe stomach and
other viscera are found loosely suspended in an abdomizal cevity.

s




B

the Animal Xengdom.” : S

9 Sy Y "_",';t.':'-:\-oifﬂ-:'\“ .

- 2 o . 5 .

204 4 ca-:r.xutm'rm.

the mr-bladderq of fish 3 others reside within the
kidneys, or ‘are found in“couptless numbers in the
blopd-vessels, the au'-tubgs of the hmgs, or evell
in the general cavities and. hollow sinuses of every
portion of the body. The list might be extended ;*
but we *must refrain’ from notxcmo' again the En-
10704, having said enough, in a pxecedmrr chapter,
for our present purp%sc, which is to reveal how
dénsely it has pleased the ArLr-wise. CREATOR to
place animals wherever life could be maintained.

¢ Let us pass of. Qe %

« .* The student ¥ho tvould wish to acquire a knowledge of those
anatomical details swhicl would be unsuitable to «the nature and

scope of the present work, is refgrred to our © General Outline of,,
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CHAPTER X
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WE have ali‘eady"shamvn with what *profusenéss..
animal existences have been distributed wherever
thC) could | be sustained ; how jealously no spot
Jis left unpeopled But, there are yet localities,
whence food can® be ploculed left unexamined ;
though we lLd\L seen the waters s“anmog with in-
numerable forms of acrite bcmgs, ,and_ even "living
bodies filled with -hungry parasites. " The surfaces

}’“of fishes may be made to yield support to humbler

S

- creatures. If the' rocks, are clothed with living

beings, why should not the skins of such aquatic
animals as yield spfficient room be dikewise occupied,
for food can there be found ? Th-’ integument, the
eyes, the mouths. of fishes, and the gills of many
marine tribes, afford a fitting residence, if creatures
can be formed able to sdck'tenaciously thereon, and
“suck the blood apd other nutrient juices, that situa-
tions «like these furnish in rich abundance. Let

s not be astonished, then, to*find another numeyous

race of parasitic beings spetially appointed to reside
on the exterior of othér animals, apd able thence
to obtain the nourishment they need. S

”
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The Errzoa®, that compose the next great class

we have to notice, form indeed a strange and gro-

tesque group. They are all obviously destined to
attach themselves to some part. of the surface of
the body of another creature, and, whilst there
located; to suck the bIood on which they live ; whilst

: the surrotinding medmm furnishes them with the

means of regpiration. “We will, therefore, examine
a.few of the most\,remarl\able, as e\amplLs of their
form and structure. . L

“The Gyrodactylus (ﬁg. ¢9. 1), hére represented
very highly magrified, is found attached to the gills
of ‘certain fishes, more especially of the Bream (Cypr.
brama). This little parasite, the length ‘of which i is,
fortunately, not more than the one hundredth part of
an inch, would, as we shall immediately perceive,

~ were it of larger«dimensions, form xather an uncom-

fortable and dangerous companion ; and, moreover,
one not easily shaken off from the locality whexe
it chooses to “fix itself, At*ane extremity of
the creature's body, as will be seen in the figure,
Nature has previded a grappling instrument of ne
inefficient construction ; but, on the'contrary, of a

contrivance: truly formidable to behold, evenswhen-

its natural dimensions are but very slightly exag-

“gerated. A cirenlar and fleshy disc is armed around

its whele mrcumference with pointed incurved fang%,
as sharp as tlgers claws, and in the centre we per= .
ceive still larger tenter-hooks, adapted to be plunge ©

deeply into the flesh on ‘which the creature fastens -

" g - » . * :
Epizoa, so called because they live upon other animals; &l
upon, Zsovun animal,

e
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Fig: 69. o

by
\

e

‘and takes hold so “firmly,. that to detach it would
seem impossible. Upon the body, other hooks are
seen disposed, as though to fix @ach pai‘t securely
in its place ; while with its mouth it sucks the nutri-
ent juices that it.lives upon, and, finds a plenteous
banquet at the expense of its poor victim.

In other cases, though apparently the parts at-
tacked are similar, and we should think an apparatus
like that just described might be enough, to give
secure attachment, Nature has®been pleased to change
strer plan entirely, as it were to shew mechanical re-
sources without end! *The whiting, (Gadus mer-
langus,) for example, carries on its gills blood-sucking
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parasites, to which the name of Octobothrium has
been applied, the natural®siz¢ and'shape of which
the . appended woodcut shows (fig. 70, a).  This
Epizoon has eight instruments fixed round the
hinder margin ‘of its body, each of which.presents

ing-flaps ofistrange appearance, so
arrafiged es to take firmly hold
<upbn the fish's gills; while, an-
chored ® thus  secure y, by its
mouth, placed at the termination
of a slender neck, it readily im-
bibes the animal fluids met with
copiously in its vicinity, which,
being® already « fully animalized,
and fitted for diﬂ'usic;r;l'ihrough the
body of the Epizoon, are brought

(=]

every part, and thus the creature
“ " lives almost without exertion,

Yet, perhaps, one of the strangest of these para-
sites is the Diplozoon paradoxicum, delineated in
figure 71, @, wherein its general appearance and
natural size are at once made intelligible ; whilst on
the same block it isrepresented upon a magnified
scale, and the singular details of its structure thus
rendered easily perceptible., , The Diplozoon para-

doxicum, or paradoxical two-bodied animal, (for such

is the name not inuppropriately bestowed upon
this creature,) is met. with' upon the gills of the
Bream,‘(Cyprjgms brama,) ‘where it fixes itself by

the assistance of » holding apparatus of very

aﬂ'cshy plate, furnished with suck- ,L‘{ g

at once, by ramifying pipes, ‘o

==

{

o
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remarkable structure. Its bodj’ sobviously con-
sists of two halves, precisely resembling each other;

3 u~ e
s 9F'§ 71,

or rather it io made up of two animals, each com-
plete in itself, but united by a Eind of Siamese-
twinship with the associated portion. Each half pos-
sesses a complete &nd accurately-construeted mouth,
adapted both to perforate, tle* skin whereon it
fastens, and to abgstrast.by suction blood, or-other
fluids ; and likewise, at the other end, is. placed
a system of broad suckers *(fig. 71, ¢, ¢) that
will take firm hold of*the. smooth surface upon
which the Diplozoon cliooses .to take up its re-
sidence. : L
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The oral appm‘atus is provided with divers small
and lancet-shaped teeth, of sharpness adequate to
pierce the thin covering of the fish’s gills: to a
sufficient depth, and, moresver, is so constructed as
to perform the office of a camplete syrmge, in the
manner followmg :—the mouth itself is a cylindrical
cavity, iff which there projeets a fleshy tongue, des-
tined, appatently, ‘to “represent the piston of the
exhaustmg pump, and to cause by its eontraction
a sucking force wherelhly the blood is extracted,

- it the, stme manner as“by’ the cupping-glass of
the medical practitioner, and doubtless fills itself
with equal facility. Commencing from the cavities
of the two mouths, wide tubes extend themselves
into the* mterlol of the creatute, penetrating, by
theu‘ ra]mﬁcatlons, every part of the correspond-
ing kide of  the body, and communicating freely
with those of the opposite side by a wide passage
that traverses the isthmus-like process, uniting
the two portions of this remarkably-constructed
worm.

The alimentary tubes themselves are filled with
blood extracted®.from the gills of‘the fish, which,
from its red colour, renders the course of the nu-
trient canals beautifully conspicuous.

But here tho realer-might be tempted to observe
that, although in the arimal we are now con-
templating we have two mouths, we have only
one stomach, and,” consequently, the ]):plozomz
could hardly be consideréd as being composeds of
two conjoined creatures merely from the circum-
stanse of its having a plurality of mouths, seeing

5 /"
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that, in several cases, as for example, in Canurus,
and many Zoophytes, one body is nourished by many
oral organs; and the remark would be perfectly
just, onlyothat, in the case before us, each moiety
of the Diplozoon congains a distinet system of re-
productive organs, and all the parts-required for
the formation of complete and fertile eggs, quite
independently of the other—an evidence of indi-
viduality not o be controv erted. . -

Passing on from these dyumbler forms of Epizoa,
which, from théir configuration and structure, axe ,
obviously nearly related to the Stgrebnintha, or pa-
1enchymatogs Lintozoa, we are gradu'illy introduced,

through a’dong and interesting series of equally

parasitic beings, to creaturés that progressively ap-
proximate the articulated division of the animal
creation, and assume rudmlentary legs, ‘and “other *
external appendages, that seeim to “be the first

g ‘proutmgs of those jointed limbs which are only met

with in a fully-developed form among Crustaceans
and Insects.- We shall, therefore, next select a few
examples calculated to “exhibit tluse. gradations of
organization.

The, Chondrocanthus cornutus (ﬁg 72) first offers
itself to our noticej;—a parasite found upon the gills of
the Sole (Solea vulgaris) and the Rlaice (platessa),
fishes which, doubtless, might feel themselves not
a little incommoded by the close attachment, of such
blood-suckers, did not the small size of the Zpizoa
lirit, in an important dégree,+their power of annoy-
ance; the dimensions of’these creatuges are, indeed,
so minute, as to render their preseifce not wery,easy

. *
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of detection. The Chondrocanthus is, in fact, not
larger than the dot exhibited in the centre of the
scroll represented in the figure (fig. 72, 1), but when
magnified, as shown in the same figure (2)sits powers
of doing injury appear really formidable. - Upon the

s Fig. 72.

1 =]

surface of its body indications of a segmented divi-
sion of the external integument are already conspicu-
o8, and upon the seyments so formed limbs become
apparent, of different shapes, and adapted to various
offices, which Are impprtant additions to its economy.

-
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Most of these are armed with, strong hooked claws
(e; d, e, f), and one pair (¢), of similar construction,
but more robust and powc;:ful, situated near the an-
terior parts of the body, is particularly efficient. By
means of these hooked limbs, which are plunged
_ securely into the subbtan(.e of the fish’s gills, a firm
anchomge is maintained ; whilst others (a, ), placed
on each side of the mouth, “perform the office of
jaws, and snable the para%ltc to derive aliment from
the vascular Surface to w hizh it is,attached.

In the female (fig. «3),: the segmental structure of

the body is by no means so remarkable as in the
other sex ; the limbs are far more rudimentary: so
that it is dlenost entirely by the jaws in the neigh-
bolulmod of the mouth that the creature retains
its hold and procures nourishment.

Attached to the hinder end of the body of the
female, are two long, transparent bags, wherein the

eggs are lodged until mature ; but thqxr construction
lel be best understood by examining them in other
genera of more elaborate organization which next
claim our notige. [

The Ergasilus (ﬁg. 73, 2) is manifestly still more
nearly allied to animals constructed after the manner
of shrimps and insects. This creature, like the last,
takes up its quarters upon the gills of fishes, and
that so numerously, that six hundred of them' have
been taken from the gills of a single fish (pagrus).

#-=-The segments, or rings, of its: body are now plainly

visible ; the hooked canS'agtaclxed, to the anterior
part, whereby the creatuze fixes itself to the fringes
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of the fish's gills, are joint-
ed and moveable; whilst
those appended to the hinder
segments are fringed with
hairs, and seem capable, to
a certain extent, of perform-
ing the duties of little fins,
s0 a3 to enable it to change
its position, and probably to
swim about to a little dis-
tance Zrom its usual resting-
place. Instruments of sense
now therefore ,become re-
quisite, and we "have little
difficulty in recognizing
their presence: — jointed
antennz, which are, doubt-
less, tactile organs, are ap-
pended to each side of the
head; and at the basé of
these a single eye, in the
shape of a red Spot, occupying the.centre of the
head, is distinctly apparent; but here the eye pre-
sents a very manifest difference of structure to those
f'e"l spots, called eyes, which we have noticed as ex-
1sting in acrite heings, and in all respects resembles
those ‘of the humbler crustaceans with which the
Ergasilus is most closely related. ;
_ But we must nop fail to notice another most
lmportant provision, the tecessity for which will
at once appear évident, although in its nature it 1
sufficiently wonderful. During the adult condis: i
: idition
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of these parasites they are, from the very circum-
stances under which  they are placed, stationary,
and but little endowed with the means of locomo-
tion; it becomes a problem, therefore, how they
ever make their way to the situations they are
destined to inhabit, or become  diffused through the
ocean in such abundance as to cause their presence
to be so general! To allow of this we find another
beautiful example of a compensating” contrivance,
scarcely less’ admirable than that observed in the
gemmules of the sponge L “It has been distinetly as-
certained that, when first hatched from the egg, many
genera differ most remarkably, both in form and
habits, froni the parents whence they were produced,
being at that period entirely formed for natation,
and furnished with swimming organs quite different
in appearance from the prehensile claws subsequently
bestowed upon them. In Erga.;ilu.;, for example,

this change in the character of the legs is very

satisfactorily established, the young, s leaving the
egg (fig. 73, 1), being provuidcd only with natatory
feet, densely fringed with hairs, so as to give them
the expansion cof fins, and render them powerful
agents in effecting locomotion ; and it is only after
successive moults. and changes of skin that the
prehensile organs of the full-grown animal become
completed, when it is gnz}bled to fix itself in gitua-
tions adapted to supply those aniimal fluids with

- _ayhich the mature Epizoon is destined to be nourished.

In Actheres,—another reimarkable genus of these
parasites, and the last which need be' mentionea in
this place,—the changes the animal undergoes‘during
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its growth are even yet more remarkable ; emulating
indeed those whith oceur‘in the insect tribes here-
after to be discussed. s

The covering of the egg (fig. 74, 1) is sufficiently
tra;\sparent to” allow the co.nmincd young to be
distinetly visible ; and it is seen, thus circumstanced,
to have but four fringed natatory feet, which it can
move like paddles ever before it bursts the shell.

At birth it has the form depicted in the second
figure, and can swim about with ease from place to
place in searchof a fit residence; this it soon finds
in a locality which some of us might think but little
fitted to afford security or pleasure.. Entering the
mouth of some poor Perch (Perca fluviatilis), it there
casts anchor, and secu‘.'c'.‘ly holds itself imbedded
in the slime”that coats the palate or the tongue.
To enable it s0 to do, ifs limbs are ¢hanged ; the legs,
before made only for swimming, are replaced by
others of unique comstruction : one strong, stolt®
arm (fig. T4y 2] “mounts up on either side, above
the head, and there it meets its fellow: to the point
of junction where these limbs unite, is fixed a little
basin-like appeu@age studded within with recurved
hooks ; this ins;yumcnt it fixes firmly to the fish's
gums, and swings in- safety, in ;iespite of all the
currents that configually flow through its strange
abode, Its mouth is also armed with jaws and hooks
to give it firm dttachment ; whil@ within its pody &

+  simple straight canaly dilated slightly in the centré,

forms a stomach sufficient to digest- the already

af\mmhzed food'the ereature lives upon. On either

sl.de‘thc stomach are perceptible two organs filled
0 )

. v

—
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with eggs, the germs of future, progeny, which, as
they are formed, pass down into two delicate bags
appended near the tml where they are carried tlu
mature. > ’

Such is, in brief, the history of* the EPIzo(}\;

I‘:g. 74 > ~

creatures formed “to suck thgir “nutriment from
other animals and to live upon their surf'ace, as the
Extozoa did within; their *numbers equally ,con=
tributing to prowe tf\c immensity of animated
Nature, and the wondrous agtifice whereby each
spots where life could be sngtamed is peopled thh
approprmtc occupants. !

VOL. I. ‘ N
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ONCE more we must retrace our steps, in order
to lay before thé reader, another striking example
of the’ wide differences ghat may exist between
" animals), appareptly, as far as outward form is con-

cerned, most n.em?ly related.
Throughout the extensive class of polyps we
encpuntered an immence’ series of creatures which,
however diversified in appearance and habits, pre-
* sented the same general type of stricture, and in
the details“of theirsinternal organization most closely
resembled each other. The beings which now couwr® -«
our attention iould, doubtless, at first sight, be
looked upon as true polyps by any superficial natur-
alist; and, even by the most celebrated writers on
Zoology, they remained, up to a 'vcryl recent period,
_undistinguished from those zoophytes, although, as
we shall soon perceive, the differénces that separate
Fhem are. very wide and conspicuous,  Possibly,
‘Indeed, the identity of the localities where the two
classes_ are met with, and, moreover, the circumstance
of many of the Bryozoa being absolutely parasiti=
cally attached to polyps, properly so called, long
favoured tl\e_ idea that they were animals of the

5 » 3 . -~ :
ol B Bploy, sea-moss ; Zdow, animal.
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same deseription; but that sugh a gupposition was
erroneous we must now proceed to demonstrate.
The sea-side naturalist gvell knows how abundant
upon some shores are,thpse sea-weeds, as the igpo-
rant term them, better designated by the names
’A of Flustre, Eschare, Sc. Of' these, on out own
coasts, the Flustra folwcea is found in gteat pro-
fusion : and, indeed, car&loada of this soscalled weed
may be Emkcd up on every berh,,where it'lies, but
too generally neglected apd unknown, as though
it were a shapelessp uhformed sibstance, quits
beneath the attention of the passel.lgy
When, ho“ rever, a small portion of.this Flustra ‘is
placed bendath the microscope, the young natur-
alist finds out, perhaps to®his astonishment, that
every part of the lca[‘-hke fabric is madc up of
closely ag«ne«rated cups, or cells, armnge.d withl the
wtinost regularity and order; and; as hi$ eye peruses
‘g -croscopically the whole of the extensive surface
presented by the flat, memblanous-lookmg and
palmate substance, he soon discovers that it is made
up, from one end Jto the other, of countless cells of
similar couhgmatmn, which, althowgh from their
smallness almost imperceptible by unassisted vision,
are md}vuluall) constructed with the most exquisite
“art and symmetry ! o o
But, if thus admirable_are "the beauties appettain-
ing to the dead skéleton of a Bryozoon,—for such is
\’ the Flustra in this condition,+—what would be the
delight of the observere of nature, did he see e
tenanted by its appointed occupaqts, and find
each cell to be the residence of a dxsbmct. and, perfect
L 2

-

g -
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‘animal ?—a cregture, polyp-like in shape, but far more
wonderful than any polyp ‘we have yet described !
But when, while serutinizing this same Flustra,

he perceived a mossy-looking substance spread upon
its surface, coating it with doym, and found delicate
filamefits of snoss alive—composed of cells containing
“living befngs of kindred form to those which occupy \
the chambers of the Flléstra; equally perfect in their

structure, or, peghaps, more highly arganized than
they—jyhat would he sayfo such a spectacle ?

£ Varigus® are °the forms# of thes¢ admirably-con- L
structed animals; every species having some peculi- |
afity by which it is distinguished. Some have |
membranous, or horny, cells of exquisite transpa-
reney; so thin, indeed, “that with a microscope the
whole enclosed creature may be seen, and all its
movéments accprately: discerned, Q,veno to the work-

ing of the living thieads that constitute its muscles ot
Others are lodged in cups of stony hardness, arfl "2y
in consequence',':u'e far less easily observed ;—but |
let us take a few examples; such as best elucidate P
their structure and their general history.

The Eschareresemble Flustrae in most points, ‘
except in this: their skeleton is depse and stony, 1
containing in its substance a great quantity of |
F:u'thy matter, ,similar_to that found in the poly- ]

) :

pariés of many polyps. The stem entire is seen

in the annexed figure (fig. 75.21), branching out >y
like a small stunted tree, and formed of chalky “ "4
substance. Every brapch when magnified, as shogvn '
in “the samg oﬁ_gureo (2), we perceive to be made

up @f.g;ells as:regular]y arranged as tl.xose of any

. L
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honey-comb ; and, in some species, eyery little cell is
. closed, as by a door, te keep from "harm the inmate
when retired within the precinets of its domicile |
The animal itself, dragyn out from this abode, is
also represented (3), and is found to ‘be constructed
like a polyp, with long tentacles (a) arouand ms'mouth
wherewith to catch its prey. A stomacls, too, is* .
seen (b), to which suceeeds % long digestive tube
(¢, d, e, /), which in the polype, as yye may rememben,
did not exist at all : mua.(,les qlso (fs g) are now

apparent, of very perfect structure, provided to re-
tract the body of the animal—another striking feature
in which these creatures differ, from all the acnte
families. These c1rcup13tances are perceived ‘even
in the.Eschars wifen the chalky crust that covers

~ ¢hem has been removed by acids ; but in other

gemera, where the tmmparcpt shell permits t‘he
observer to inspeet all® that occuxs within, even
in the lumg animal, much more is dnade ap.parent
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we Now, thexe{ore, turn to one of these for more
minute examination. »

The living Bryozoon (fig. 76), depicted in the

act, of catching prey, is fumished with a shell so ex-
quisitely _delicate, that it would seem to have been

framed* on purpose to allow the physiologist to see.

“Nature's*machinery at work. without a veil, reveai-
mg to the»nucroscope each movement, which, in
other animals, isfor the most part serupulpusly hid.
The tentacles themselves® must first attract our no-
_ fice. In'polyps these weré simple, flexible fila-
ments, or petal-like expansions, only fit to seize such
afiimals as chance caused to impinge, upon them,
which then were slowly, dragged into“the bag-like
stomach there to be dissblved. But the sluggish and
languid eﬁ‘orts of the arms of a true pg]yp, although
lull} adequate *to procure sufficient nutriment for
a creaturé so apathetic and inactive, would by no

means be competent” to satisfy the cravings of (1~ Y

more active and, consequently, more hungry Bryo-
zoon. Nutriment must now be supplied in never-
failing abundanee, and the convgrsien of the food
swallowed into aiutriment must be effected with a
rapidity proportioned to the increased energies be-
stowed upon animals so highly erganized as those
we are now ahout 4o examine. The whole nutri-
tive gpparatus is, therefore, changed; and we find
the Bryozoa at once distinguishable from po]yps,
properly so called, both by the apparatus given to
thtm whereby to cotch their prey, and likewise
by the organs employed it prepaunw and digesting

‘In the Bl‘) nzoon represented in the next figure,

r’
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the tentacula around the mouth are seen expanded,

,as when in the act of fishing for a meal; but,

instead of being flexible, as those of a polyp, they
are each of them kept stiff and motionless, form-
ing a kind of funnel, or cone, composed of fifteen
or sixteen delicate stems, thé apex of ‘the cone
surrounding the oral prifice. It is, however, evie
dent that, with tentacles such as thesey prey could
hardly bgscaptured had not Natyre adopted some
further artifice ; and, accoxdingly, we soon perceive
additional mean3 employ®d, the perfection of which _
may well strike the beholder with 3dmi1ation.

Every ong of the bristle-like tentacula is, when
examined With a microscope
durmg life, at omnce seen ®to
be covered with multitudinous
cilia, all in I’miqus vibrations
which, acting after the manner

Fig, 76,

urge on the water ground them
in strong and rapid currents;
the course of which is indicated
in the figure by the direction
of imaginary arrows.
Constantly these streams ofe
water pour along, some rushing . .
along the inner aspect of cach
tentacle towards th mout'h, and .
Jarrying thither whatever foods
iss brought within their «nflugnce. Escape out® of
this living whirlpool seems unposqlble ; and every
tiny being that approaches its drcadpmargm lferxshc

.
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_ throat 1t.se’f intumerable cllim are Busily in motion,

Charybdis, with its fabled terrors, could not bear
comparison with® the fierce vortex thus produced.,
Soon as an animaleule gomes within a given dis-
tance, it is whirled along directly to the mouth, L

the centre of" the gulph where, if admissible as
food f enters and is swallowed : or, if rejected, L

w VRN

it ' is dashed away by other currents running

different ways and hlﬁ'ned &0 a distance. Veithcr
does our admirgtion cease after &he food has
passed the opening of@ethe mouth, ®for in the

turmng round and round the swallowed victim,
urgring it along until it reach the stomach, where its
struggles end, .

Seme species of Brybzoa surpass even these in
beauty and i exquisite design, and that so w 1(1015, e
that ‘the forms described above seem clumey struc-
tures wheh Gompax‘ed with others more elaborately
organized. We will*select but one of the mote. -+ 7 |
perfect kinds and briefly give its history. A genus J
named Bowerbankia is met with most abundantly
upon our coasts ;. of which, when maamﬁed, a repre-
sentation is givenin fig. 77.

We see at once that in its general details it agrees
with those de;cnbed salready ; ‘but the attcntnc eye
will soon perceive new features visible in its economy, <
refinelpents as it were on_what appeared already
perfect. To see these creatures well, and thoroughly -
examine them, requires but little trouble. When
by®the sea-side, pick, up the wrack and sea-weed, <
freshly floated to the shore, in which are found

xarletlc‘s of F?u(sh'aa and of Corallines. On these
| 3

P
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the naked eye perceives patchgs of mossy substance
, 8rowing in little tufts, each patch being formed
of countless cells, adherent to a flesuous stem, and
every cell ywhen magnified is found to be the resi-
dence of one of these minute yet admirable creatutes.
When placed in shalldw troughs made of thir glass,
and filled with fresh sea-water, they are aasily stiba
mitted to the microscope, amd may bg kept alive
for days, ,afflgrding ,all thé time freSh scenes %f
wonder. . The cell itself first clafins attention. In
the genus last <escribeq, the opening of the ce{l

was plain. and undefended; but we here perceive ©

provision made for guarding the.alzodc of Bower-
bankia by e mechanism at once so simple and so
‘beautiful, that he who eximines it most closely, will
admire it most. By

Around th® orifice of*each transparent cell, Nature -«

» -
has placed a circlet of long, horny filam®nts, which,
when the creature is concealed fwithin, close down

~ and touch each other by their pofnts, defying all

“intrusion from without, but giving ready passage
to the tentacles whenever the Bryozoon chooses to
protrude its head in search of prey. The whole
arrangement is, indeed, precisely similar to what
we find in a wife mouse-trap, where the cone of
wires admits the mouse, but closes to refuse all exit
when the intruder is entrapped. Contrast, for
instance, the conddtiont df these delicate organs, as
represented at fig, 77, 1, ¢, wjth the same “parts in
their retracted state, as shown in the same figure ¢2),
and then the mechanism of this irigenious door, or

rather valve, as it might here" be g_aﬂécl, wiil be at
. L.:) (&)



226 ° : BRYOZOA.
3

‘once intelligible. In the second figure, in fact,
the sete around ‘the motth of the shell are not
only closely approximated so as to close the opening,

. \ Fig. 77.° ¥

°
1
= .
¢
bu? are themselves , withdrawn but” of the' reach
of injury and parckg_d‘_within the cell itself, I
5 Eve.n . the oral teitacles we find improvement -
m the mechanism, Beside§ the &ountless cilja that N,//
Producé the food-supplying currents, we perceive- ‘{ ,
SUfl bristles fixed upon®egch arm, which are not ¢
¢e
moveable, but séem to serve as hedges to keep off !
rude cantact 'ﬁ'q;n the cilia themselves, and to pre-
4 0
i \
' £ |
L
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L
vent the near approach of sucl rucle particles as else

might clog the ciliary movements.

\Vzthm the body, too, additional parts are found
employed _for SPCC]&I'UbCS. The passage for the
food (1. @, &) does not here termirate directly in
the stomach (d), but there is interposed 4 grinding
apparatus (c), a kind of gizzard, payved igside With
horny teeth, ready to ,smaslke and bryise whatever
passes th;ough, and fit it “Yor, dl&)estlon. Muscles,
too, are ndw distinctly 3’151ble—— undles of living
ropes (1. 4, i; 2. a, b:,c);armnged with exquisite aﬂ
to act upon each moving pmtion pf the body an
by their contraction, wield the tentn(_les and spines,
and all th¢" viscera contained within, All these

“are plainly seen through “the transparent, shell; all

busily employed in different offices,» revéaling as
it were the springs of life ang actlop to the wender-
ing eyes of the beholder. . °® e

Yet, notwithstanding this alalforate structure, we
must not forget the near affinitiey, by which the
Bryozoa are allled to pélyps, and the plant-like
form which still proclaims them zoophytes. Their
mode of growth ‘and propagation is, in fact, most
similar to what we have already witnessed in the
humbltr tribes, and will, in jmafly points, remind
us of the vcgctablc kingdom.  They multiply,
indeed, by several dlﬁerelft proccsscs. first, by
cuttings, as in piant§;®a portion of the stem re-

_ moved with all its cells and their included” animals

still grows and lives quité Jndepcndcnt of the ngst.
Another method is by buds, w]nch sprout out from
the common stem. These seem at fifst Ters empty
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vesicles (fig. 77, 4), \yxthout a trace of any future
being lodged within ; but: as they grow the polyp-

like mhabxtant appears, and all its different parts

become progressively deweloped (fig. 77, 3). When
mature, the ceil becomes complctc, its mouth ex-
pands, thé Bryozoon soon profrudes its tentacles in
seaich of food, and all the countless cilia set to work
to bring unwary victime to the mouth.

,In those ﬂattcned, gehera, the Flustre, and the
Esc/zars, where the cells ,are closely crowded, side
by side, to, form a broad eexpansion (fig. 75), the

“growth is different. The central cells are those
preduced the ﬁ;st'; around these others continually
accumulate, like sprouts proceeding frofnr the first;

from, these again otherssate formed, and thus they”

spread from centre to circumference until the fabric
© is comepleté. The youx;geht race N, thciefoxc placed
around the emirgin, while the central cells are

not unfrequently found empty, their original occu==" 44"

pants having ali* perished ere their progeny have
fully perfected the elabofate edifice of which them-
selves had been the founders,

But still anothcr mode of plopagatmn is required,
and that for obvious reasons. It is true the plant-
like growth by which, accumulating célls, each filled
with living animals, spread from a common origin,
and thus are multlphcd to thousands, might suffice
if numbers only were reqiifed %o be spread over
a given locality ; but how provide for their diffusion
thoough the seas? Thé parent Bryozoa are gll
fixed immoveably; or if they float about from place

to place, the sfiort of ‘chance, it is because the angry
l ]

-
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waves have torn them ﬁom thg rock by violence and
cast them loose to he washed up’ upon the beach
there soon to perish. , To meet this difficulty
arrangements have bgen made, whereby the parents
may send forth the germs of futube progeny en-
dowed with locomotion, capable of swimniing freely
where they choose, until a fit asylum tempts them
to locate themselves, and leac?henccforth a sedeutar)
life.  Ats ceytain seasons, gemm iles “are produced
covered with countless cibia,—living oars, like those
of SpoxaEs, aid of many POLYPS,' these, thus reg-_
dered locomotive, journey far away, shootmg on
like little animalcules- through the sea, and *so

_disseminate,their kind tlnough all the regions they

are c.llled upon to-occupy. * A
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. «LET us now léave the sed, and tufn again to our

fresh-water poolss . The ocean we have found to be
replete with lx\mg beings, and though, as yet, we
have but contemplated forms of life the humblest
that are kno\vn, we justlfy “feel lost in astomshment
and scarcely c¢an tell which to admire the most, the
vastnéss of the scenes we have gong through, or the
transcendent &kill aifd limitless beneficence conspicu-
ous through the "“:holc“‘. ‘We recognize the Power «

“ to us invisivle, yet dirfily scen
In these His lowest works,”

S s °
and reverently pursue our course inquiring,

Our stagnant waters, we ahcady Lnow, Swarm
with inmumerable tribes of I\rusonm. ANMAL-
CULES ; every drop .is densely peopled, and the
countless hosts have dwers forms and habits, such
as have been described in ‘a preceding chapter,
Returmng to this spectacle, we take from any pool
oweﬂ'grown with ducl\\yeazl a few drops, and placing
them beneath S)lll mjcroscope carefully inspect the
little w(‘,rld e\ln'bxtcd within them. 'lhc crowds of
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PoLyGasTRICA are recognized at once as they go
gliding past, or sporting about in"giddy dance; but
ever and anon there. comes, rushing among .their
swarms, like a fierce, tiger midst a flock of sheep,
some monster of a different kind, flavmg;, on what
appears to be its head, great wheels that spih conti-
nually round, and, like the paddles of a steam-boat, .
row about these dread lexiﬁthans,—for such they
seem, compared with the small, fry around them.
The animals in qucsuon l&ve begn named ROTIFER4,
or wheel-bearerk ; in thefr size theymuck e\cced the,
hmnblcrInfusorm, over which, indged, they tyranmze.
Their length may be roughly
,computed at about one fif-
tieth to one humdredth of
an inch ; telnhc giants when
contrasted with, their "tiny
victims, although themselves
scarcely perceptible by un- *
assisted vision! | :

Their shapes are various.

We select a. few, as sam-
ples of the rest, copied with
care from Elrenberg'’s ela- -
borate figures, which will = " 5
serve to show at once their, .. o
outward form and general
economuy.
» The body of a Rotifer o
(fig. 78), is cased in a thin,,
shell of exquisite transpa- *
rency, through which the

Flg. 78.
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parts within are clearly visible, and every moverment

may be seen as accurately as iva Bryozoon. Atithe

narrew end, or tail, is placed a pair of forceps, moved
by little muscles, by the aid, of which it seizes hold
of forelgn bodies when at rest, and thus can fix itself
as by an anchor. The opposxte extremity supports
the wheels, or locomotive agents, which the animal
protrudes at ‘pleasure, %ind oan make them spin or
stop when it thinks*proper; but wes must pause
awhile and notice these ®rgans more partlcul'ul)
QGur fongatﬁhem, who saw fvigh theit imperfect in-
struments the rotQtory movement, were, as we may
well suppose, perplexed to comprehend its nature
or its cause, and mnot a little pumlui to explain
how =wheels could be dffixed to a living animal,
and keptr revolving as upon an axle. Subccqucnt
" observers havc, swvith better meang, been able to
resolve this i'n)sterj, and show the whole to be
an optical 1lluslon, as relates to the supposed
wheels, although ‘both the appeagance of the ap-
paratus when seen at work under the microscope,
and likewise the effects produced b) its.action, might
well lead the easdier nucroscoplsts into error con-
cerning its real nagure.

When the organs sare in full nctlvny, SO rapid
is the motion pl;oduqed that it is next to impossible
to make out its real nature, even with the most
patient and* experienced observatibn ; but when the

" Rotifer is growing languid, and the movements aré

o
relz&ed in speed, the cause of the appearance is
conspicuous. in each side®f the mouth is placed
1c1rc10e “gt wbrat’ng cilia, all in rapid m?non, and,

i
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.as we have already seen them in, some Infusoria,

, arranged in waves, ox delicate festoons, the highest

part of every wave being formed by cilia stapding

quite erect, while at,egch extreme point they_are

: laid flat, the interveni:lg ones exhibiting all interme-

( A_ diate grades of flexure; but, dlmost ere the-8bserver
can mark this dispositjon, the central cilia® have bent -
themselves, and lie prpcumMent, forming now the

margin of a yave, and those before laid down stand

| up as in ifs centre: thus the eye being led quite
j round the circle, believes it sees a* whetl, Jhile @

| reality each cilium but bends upoy ats base.
, In the Rotifer, and many other genera, the wheél is
) _double, asdepicted i the last figure; but in some

it forms a single -circle Zﬁ’g 79), or seems divided
into several segments (fig. 81); still the office’ of the
organ is thé sae, answeriug a tiyo-fold pufrpose. *
First it gives the means of locémotioft; Tor it forms
a set of paddles far more perfect than the rude
| ~ propelling oars employed by human’ industry. Man
with his paddle-wheels must have his furnaces, his
. boilers, and his clumsy enginery ; but Nature's pad-
‘ dles are themselves alive, can move or stop at will,
act singly or co-operate with all the rest, and thus
impel the bark and steer it too.

Another use of these apparently pevolving wheels,
is to procure supplies of food in the same May as
we have seen antng the Bryozoa, forming whirl-

4 pools in the water that suck in whatever luckless
: 4 apimalcules come too nears, But this involves"%n-
other piece of mechanism. The Refifer not being
fixed, as in the former case, by an¥ stem, bﬁtﬁloose

.
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and free, would be .contmually dragged on from
place to place whenever ‘all dts cilia were put in
motipn, was not an anchar given; and this we find
in t,he prchensﬂe forceps at ity tail, already noticed ;
seizing hold, by means of thxs, of any floating weed,

it keeps its eplace, anid feeds itself at leisure by the 7

wonderful'machinery with which it is provlded

The efficiency of th® whqle apparatus in procur-
ing a plentxful supply of nutriment i seen in the
annexed figure (fig. 79)p where we dbserve the

. stomach, essily tliscermble sthrough ‘the transparent

Fiz. 79. © covering, filled with animal-
(- 24 & .
C cules thus obtained, the

‘tinctly recognizable.
But we must now in-
» quire a little further as
to the internal structure of

that, so translucent are the
walls of their diaphanous
bodies, that the organs
placed within, are easily dis-
» cernible, and may be seen
_~at work as perfectly as in
thc Br yozoa last described.
These lef us next examine,

e o, parc the organization of .a
Rotzfer with t}}e more, humble Polygastrica described

in a préteding c}zapter.

*

fgrms of which are still dis-°

* the animals we are discuss- -
ing, for ywe soon perceive

o and at the same time (.ouf-"
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Axrived within the mouth, sthe food brought by
. the rushing currents is at” once cohveyed into a sort
of gizzard (fig. 80. 1, d), foymed on most peculiar prin-
ciples, and provided with a set of crushmg instru-
ments, adapted to prepare and :brmse such substances

Fig. 80. \ .

e o
as may require this trgatment ere they are submitted
to theraction of the stomach. This cavity, with the
- -machinery enclosed, is repyesented on a larger scale
/" in the same figure (fig. 80, 2). When thus enlarged,
we see it has within a‘kind ef horny anvil (4), on
which two hammers (¢ @), moved by musg‘lcs des-

'R
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tined for the purposeavork. Each of these hammers

is armed with finger-liké appendages, which tear

and ,crush what is submitted to their action, and
perform a kind of mustigatjon, after which, the
matter so prepared is carried through a narrow
passage (e) into the' proper stomach (f), wherein
dlgestxou s accomplished. Small pouches (hg 80, 1,
¢ g), in this case th‘ in aaumber, and, in other
genera,. of larger, size and still moxe numerous,
to which Ehrenberg, without the slightest reason,
_kas thought prdper to give the nathe of pancreas,
(fig.81,) communigate with this stomachal rGCeptacle.

Upon the neck a little pipe or spur {Calcar) is

seen, through which, apparently, water. dbtains ad-,

mission to fill up the cdvity of the body, and thus
serves, perhape, for resplratlon. The presence of this
fluid Yikewise serves te explain the mode in which

the, so called, wheéls may be retracted or protruded /‘&/

as occasion neegs. L(mn' muscles (figs80, 1, % A, sec
likewise in the other ﬁgm‘c‘;, but without letters
of reference), draw them back into the shell when
not in action. . Qther transverse bands.(fig. 80, 1, i 3)
passing around the interior of the shell, compress
the water there gontained, and thus, in turn force
out the rotatory organs when 1equncd for use.

The eggs (fig. 80, J.Ir k), are found in delicate bags
of ex{nisite transparcnc), m wlnch they may be
seen as they are slowly formed. These pass,. when

ripe, into a chamber {m) where terminate two long "

13
and tortuous tubes (2,0, supposed to furnish some
secrétion ueedq}d to complete the eggs prior to their
e\pulglb{q. :

1
)

A
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The eggs, when pclfected,a are covered with a
,little shell, and maysbe kept  °
and watched from hour to hour Fig. 81,
beneath the microscope, with
still increasing wonder to the
observer. Slowly appear the’

and, as these grow mose pert
fect, all its Jparts become dis- »
tinetly vmble, until, before the
egg is hatched, the wleels are
seen in rapid undulation, even
within thcoshcll as practising
their moveients to prepare for
an enlarged sphere of action
when set fle(, from their im-

prisonment!® . .
The reader now will see haw md'e‘ly different,
oth in their outward form and general organiza-

tion, are these Lotifera | from all”the Polygastric

animalcules on which thcy are appointed to subsist.

Neryes they possess, undoubtedly,, vgssels, perhaps,

wherein their fluids circulate ; and, in some genera

red spots are seen, to which the pame of eyes have
been apphed At all events we find them now
exhibit a very elevated ty‘pe,gf structure, when
compared with animals of which we yet have spoken.

Still one circum®tance connected with their history
soust not be left mmotlced. +The Rotifers inhabit
shallow pools, and not -unfrequently are met with
even in little puddles, er in lgadcn pipes that carry

off rain-water from the roofs of houses,—localities,
. LA
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as must at once be evident, subject continually to

be left dry during a time of drought, and, when

rain, comes again, ﬁlled up, with water. Here, then,
we have a difficulty not easily to be explained on
ordinary principles. How are such places, after
being. dried ‘up, again replenished with fit inhabit-

ants of such high structure as the creatures we are

now dlscussmtv’f’ Amdng the Polygastric Infusormg
indeed, we ﬁnd Qxa’mples, not a fewy ofs their ap:
pearance, as it were spongancously, in waters where,
hefore, no‘trace of them exifted, afid, although by

no means easy alyays to e\plam the mode of thei -

diffusion, still we can conceive the germs of such

invisible beings to float about, wafted” upon thd,

atmosphere, and thus arrive in situations favomabld
to their development, where they grow and mul-
tiply ‘prodigiously by yarious kinds of” prope ration.
‘But in thete Rotifera we scarcely can fancy any suck;
means of transport pussible ; ave seetheir eggs cor’
structed as in higher animals, nay, more, can watch
their growth while still within the egg, but see no
means whereby they are conveyed into-the new-filled
pool that seems the produce of the recent shower.
Without a miracle, indeed, their_quick appearance
after rain, where, previously, no trace of them was
visible, seems hardly explicable in any way, unless,
indeed, we choose to admit that they are formed
expressly, at the time, to fll the situations: »where
we find them. But our surprise at sceing the.
thus suddenly, where yre should least expect théir
pPresence, is much lessened® when we learn an un-
expected feature in their history, discovered first

;"
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by Spallanzani, whose researshes on this subject

, have been verified by mahy later maturalists. This
eminent observer found, ,to his astonishment, that
some of these Rotifera, even when dried to dust,

; were not deprived of life, but, even dfter a consider-
___ able time, could be restored fo full activityby the
“simple application of moisture, a circumstance whichs
although seemingly miraculow, is by na means with-

out paraHel, both in the amimal and vegetable
kingdoms. ° B
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% % .CHAPTER XIII.

ECHYNODERMATA.

~

THe young Zoo]oglst is too apt to uomlder the
animal creation- as' consisting of a regularly pro-

‘gressive series -)f gradually improving forms of

existence ; race after race leading us Lgently on
to neighbouring ones of similar construetion, but
exhibiting a higher organism, and thus we are
temptcd ‘to speak familiarly of the “vast chain of
being " as composed of links, each placed above

the other hke the steps of a long ladder, so that
we may mount, and mount epntinuously, from ﬂTo
most humble animaleule up to Man who stan

supreme ! But, we shall soon perceive, when we
attempt, as is, our present purpose, fo pursue our
course from clgss to class, and” from the lower
animals mount up to others, lughc in the scale
of life, we cannot hold.on a straightforward traék ; but
every now and then vast chasms seem to interrupt
our progress, nnd befote we can advance, we must
retrace our steps to start again from the samg point

we left some distaneg lnck ere we can step across.--

the gulph that bars our’passage onward. We find
that living creatures,, ‘have sbeen formed in groups,

or cu'cl 28, 48 the* pluasc is now, which join with other
]
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circles at some points of thair circumference, by
all of which they lead almost mSens:b]y to races
“of a very different nature.

In this ,predicament we stand at present. Dld
we pass straight on, from the RoTIFERA to animals
with which those little beings’ are most intimately
related, we should leaye unnoticed many important:
tribes of interesting creaturesy w hich sesm so mdely
different fsom,anything we yet have noticed, or shall
find hereaffer, that thes  cursory observer might
suppose they stood alsne and unconcatexmted with |
any other forms of life.

The Stayfishes,—for instance, the Sea-egys, Sea-
urchins, and ;such creatures known by sight to every
kul-udc, visitor, form an extensive class,.to which
the name EcHiNoDERMATA has been appl'ed—-a
word which %¥imply means, that animals’ beloaging
to it are, for the most part, characterized” by having

“\ evugh and spiny sking, which emulatc, sometimes,

the bristles of a_hedgehog in their length and
sharpness. But how are ‘these to be allied with
any animals we hitherto have met with 2 If we
look at only the’ most typical, or characteristic,
genera, they seem so far remmed, and so peculiar
in every circumstance connected with their history,
that they would appear to stand apart; but, when
we view the series as a whole, we see at once
analogies before 1ot noticed, which conduet us on

\.B from form to form without impediment or break,

allying them, on one hand, \utﬁ the polyps; and,
at length, by slow g,,rradatlons,,‘mtrodyun«r us o a
new section of the Animal Creation.’ '

' s 0
VOL. I. M
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But to commence our survey of the strange and

truly wonderful ¢lass which now invites our motice;

let us take one of the humblest of the Echinoderms
depicted in the appended figure (fig. 82, a). It

. Fig. 82, _

needs not much examination to convince us, that
a being such as this. if not a veritable polyp, is, at
least, closely allied to Zoophytes of that description.
There is a central stem on which are fixed, like
branches, what appear to Le true polyps from their
form; for, at the end of every branch, we find &
central body that contains the stomach, and around
the mouth diverging tentocles disposed like rays,
wherewith to seize such food as may approach

fm
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within their reach. But this is not a polyp, but
an ExcriNite (Phytocrinus Europeus ), the lowest
of the Star-fishes, although, most obviously, related
to a polyp in its form. But let us see wherein the
difference lies. The po]yp, as we have shewn, ‘is
soft thronghout, and, if some races form external
skeletons of Madrepore, while others constract tubes
or cells, wherein to dwell stcurely, the animals
themselves-arg all minute and . ‘mostly fixed to one
locality, becduse they are too feeble to remove
themselves from placs to place. -Here, without,
quitting yet the polyp type of structure, Nature
has designed another race of animals destined to
discharge important duties in her general scheme.
The first thing to be donesis to give strength ,and
firmness to the fabric of their bodies; and we see
that this is ehsily effected. The living flesh cepo-
sits earthy matter in ifs substance {not, as “heretofore,
icternal to its body): the stem. is‘filled with jointed
eces, held together by the soft par.tq, and thus a
skeleton is formed which bénds at will in ¢ any given
direction. The body is enclosed /in_ a calcareous
box, though covered still with the_ investing crust
of living ﬁesh ’lhe arms around thc mouth are,
likewisé, filled w:,th joints, and from their sides
project subsidiary appendages of like construction.
Thus constituted, then, the movements of the
Encrinite become smore ‘energetic and precise; in
fact, divide it from its stem and, it could crawl about
the bottom of the sea, usmg its tentacles as legs.
We shall see immediately that this is the next step;
but first must spare little timeto contemplate
w2 o
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the Encrinites a little more minutely, for they well
deserve attentioln. 0 ,

Any one acquainted with the districts that abound
with limestone, must have noticed that huge blocks
are met with that appear to be made up exclusively

of animal remains; and in some parts seem entirely

., Fig. 83.

- e ———— T e
y Y
"

e

to consist of lozenge-looking fragments, named by
the unlearned “ St. Cuthbert's beads,” or, sometimes,
these are met with undisturbed, ‘which thefi, from
their resemblance to the stem and flower of certain
plants, are generally called lily-stones.” We give
a drawing of a piece of lhme-stane, such as we ‘are
now alluding to (fig. 83), and recognise, at once, the
fragments of large Enctinites in every part. The
braken stem, the stony body, and branched tentacles,
are all conspicnous, and we want no greater proof

1
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that lime-stone, such as this, contains the fossilized
.remains of animals allied to the Phy ytocrinus, above
delincated (fig. 83). But.when we find strata, im-
mensely thick, reared up in mountain chains, and
almost all compoaed of tossxls, such as these, “we
have convincing proof that, at Some previous 'perlod
“the seas that then overflowed our globe must have:
produced innumerable -tub35 of Encxwltlc bemgs,
the skelgtonseof which accumulating “for ages be-
came imbedded in the #imestone rocks as these
were slowly formed. * o % § o

But yet, in modern seas, the, Encrinites occur
most rarely, and are now but httle known in their
fresh state.® +The only Lmopean form discovered yet,
is the Phy J!ocrums, described in a plecc(hng page ;
and this is so minute, the real dimehsions of the
specunen being scarcely three quazters_ of ane inch
in length (fig. 82, ), that it sccnm%cmccb ¢omparable

® the fngantlc growshs of fermer times. One of
rarger size, obtaiped from tropical sseas, exists in
the Hunterian Museum, and two or three are found
in continenta! cabinets; these are all the recent
representatives, at present known, of animals that
must havc swarmed in countless myriads at the
time when their innumerable sskeletons must lite-
rally have’ paved the bottom of the then existing
seas.

We thus have séen a polyp, as Phy Jtocrnms appcaru
to be, both in its shape and habits, begin to assume
the complex structure of ﬁxeeEclunodcrm, and pge-
pared to be set free fromsits fixed stem to rove about

at will in search of prey. Advante but oune step
2 e @
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more, and we perceive the separation actually ac-
complished—the polyp bddy and the rays detached ,
and set at liberty to crawl or swim as pleasure or
necessity may direct its moyempents. .

The British® Feather-star (Comatula) (fig. 84) is
evidently an animal “so circumstanced. The body

<

°

that contains tlge §tpmach and digestive organs oc- ;?
cupies the centre of its flower-like arms, enclosed I
in a dense calcareous box; Surmounted with small A

tentacles that seem to act the part of feelers, Five - ° E
rays, each bifurcated, 's};rend around, formed of in- Rl

nutherable joints, all j:ringcd with secondary branches

0O 0 .
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like the plumes of feathers. Every arm is covered

_with a thin contractile niembrane “that directs its

movements, and, moreovey, spreads on either vside
into broad, processes that coat the supplementary
branches. Thus endowed with locomotive organs,
‘he Comatula can créep about at pleasures using
its long arms as feet, or twining them asound fthe-
branches of sea-weeds, or cortls, while jt climbs in
search of «prgy; or, does it please fo swim, the
lateral procésses appended to each ray assume the
character of fins, and,sby their movements, row thig
graceful Zoophyte from rock to rogk, when 1t would *
change its pasture. A .

The passage, then, from polyps to the star-fishes,
is thus most gradually accemplished by the inter-
vening forms we have described ; but, from the recent
evidence protured by ‘naturplists, .it wduld eeem,
the affinities between these classes afe even yet
nore closely demonstrable. It is] indeed, suspected,
md with every probability, that®the Phytocrinus,
the modern representative ‘of extinct Encrinites, is
but the young of the Comatula, which latter, till
a certain age, is fixed upon a stem, but, when arrived
at fit dimensions, and endowed with strength suffi-
cient to enable it, to live an Jindependent life, be-
comes detached, and takes upon itself the form and
habits of the free star-fishes.” However this may be,
the reader cannotefail to see how nearly they ap-
proximate each other. " ¢

But, even in animals liké these, thus highly raised
in the great scale of being, We perceive lingering

. o
® ¢

»
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relations with the vagetable world. Their mode of
increase puts us*much it mind of what the botanist
observes among some plangts, especially the ferns.

e lateral leaves, or fronde if we may call them
so,” appended *to the sides of all the rays of the
Comatwla, are filled *with dafk brown spots, whic

sedm to be receptacles for eggs, all which, at certain' *

periods, arg found fdled with germs of countless
offspring.  Professor Forbes* has gounted these
ovaria, and found their sumbers to efceed 57 ,000
&n a singlesspecimen! The »eader hence may judge
“ how numerous tl\e progeny !

Proceeding Qmmrda towards other forms of these
Echinoderms, we soon shall find the &langes thcy
progressively present reducible to one grand prin-
ciple, swhich *we will here explain. The radiated
structure fas, throughout tite lower afiimals, as yet
been domptaat; heace: Cuvier was induced to appl
to all the races we have hitherto discussed, the gen
ral name of RaTBIaTa, though, as has been show. n,
the term is very far from being apphcabl(. to many
classes grouped beneath that title. .Here, howev er,
we perceive the radiate type in Tull perfection in
the humbler genera of Star-fishes, and, constantly
as we advance towards the higheyr members‘of the
extensive class of which they form a part, it slowly
grows more and more inconspicuous, till we are led,
at last, to worm-like creaturs, introducing ,us, at

length, ‘to insect forms of life towards which we —

are approaching. The reader, perhaps, may smile
at tnis assertlon, and perecive as little chance of

* IiMun of British Star-fishes,

-~
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Jjoining the Comatula and Werm, by intermediate
. links, presenting an wunbfoken sehes, as of estab-
hslnng the wildest and most visionary theory_that
ever yet was broached, - But let us try, and we shall
learn at least one lesson from the e\l)erunent—;llall
feel that, wherever we look, dmid the immensity of
Nature, there is a unity of purpose evident throdghs
out that stamps each fractiof, though, it may ap-
pear dissimilgr at first from” alle the rest, as being.a
part ““of oné amazing whade,” dcalgncd and perfected
by the same butuxdlcss wisdom and alnught} power,

The law of their development in the Eclinodermata”

L
is simply othis:—as we advance frgm humbler to

more exaltefl genera, the flower-like rays are slowly

made less complex in theirstructure till gt last.they
disappear: on the other hand, the central part, or
body of the® animal, ds it 1;1creasas in “perfection,
grows proportlonatc]y in relativessize ; ¢the radiating
narts being thus obligerated, svhile tlu, central one,
at every step, assumes addmonal impartance. Keep-
ing this puncxplc in view, we now proceed to trace
the sequence ye have promised.

The Head of Medusa (Astrophy, JlO{l) (ﬁﬂ. 85) differs
from Comatula in the arrangement of its rays, as well
as by °the n'rcate( relative perfection presented by
its central portion. The tentacles are here not
fringed with lateral branche§, but each stem divides
dlchotomouslv inte sialler and still smaller twigs,
which terminate at last in living tendrils, which it
winds around the stems pf ‘sea-weeds, climbing thus
amid the tangled wilderness, w liere it rcudcs, or, inter-
twining all its curly cords, forms for itself 2 net to
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catch its prey, wh‘ich, once involved, among their folds,
must find escape from such a grasp a matter of some
difficulty.

The Ophiuride conduct us one step further; here
the rays are found no longer double as before, but
each presents a simple stem, jointed and flexible,
covered with scaly plates, and 'not inaptly com-
patable, from its whole appearance, to the tail of
a small serpent, hencé, indeed, the name applieg
to all this family, The lateral plates still found on
every ray are moveable, and, doubtless, act the pit
of oars, while, from their length and pliability, the
arms may yet be used to. crawl about upon the
sandy hottom of: the sea.

B P &
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One striking circumstances connected with the
, history of these snake‘rayed Echindderms, has earned
for them the name of ¢ brittle-stars.” So fragile
are their lecomotive rays, that it is difficult to obtaln
a perfect specimen, even when alive” Not only are
they fractured by the gentlest handlmg;but,"strange

to say, the creatures will themselves break up their
a2

Fig. 86 .

limbs fo fragments, as though bent on self-destruc-
tion. Professor Forbes,* in lus description of a kin-
dred genus (Lmdm), narratés, with his accustomed
humour, an instance“of this singular proceedmg,
which we must give in his own words. ¢ The first
time,” says this indefatigable naturalist, that. I
ever took one of these creaturks, I sucCeeded in get-
* British Star-fishes, p. 138 =i

3
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~ ting it into the boat entire.  Never having seen one
hefore, and quite unconscious of its suicidal powers,
I spread it out on a rowing-bench, the bet‘ter to
admire its form and colours. On attempting to.
remove it for preservation, to my horror and dis-
appointm(;nt’l found nothing but an assemblage of
rejected nrembers. My conservative efforts were all
neutralized by its desfructive exertions, and it is
ncw badly represented in my cabinet by an armless
disk and a diskless arm.# Next time” I went to
dvedge on the same spote Getermined not to be
cheated out of as gpecimen in such a way a second
time, I brought with me a bucket of eold fresh
water, to which article star-fishes have ‘a® great an-
tipathy. As I expectedf a Luidia came up in the
dredge a most gorgeous specimen. As it does not
generally break up before it is raised above the sur-
face of thesea; cautiously and anxiously I sunk
my bucket to a level with thesdredge’s mouth, and
proceeded, in the most gentle manner, to introduce’
Luidia to the purer element. Whether the cold
air was too much for him, or the sight of the bucket
too terrific, I know not, but in a moment he pro-
‘ceeded to dissolve his corporation, and at every
mesh of the dredge his fragments were seen escap-
ing. In despair 1 grasped at the largest, and
brought up the extremity of an arm, with its ter-
minating eye, the spinous eyc-lidsof which apened
and closed, with something exceedingly like a wink on
derision,” {

In explanatig"u of the latter part of this most gra-
phic extract, we'may here observe that, at the end

~-q
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of every ray of many star-fishes,ered spots are visible,

surrounded with somé prominent &pines; to these,
~as in the lower animals, its the fashion now to give

the name «of eyes, thm{ph, for what reason it is
difficult to say, since nothing in their structure has

,as yet been pointed out to Chtltle them to*such a

designation :—perhaps the power of winking so face=
t10u>1v described above, may*give addigonal weight
to their asserged claims to be regarded as true \xsu’al
organs. . e

The process of selffracture 1s d(‘pcndnu. on the
imperfect power these creatures have of govemmg
the movements of their irritable skin, which is the
moving agént, consequent upon their not having as
yet a brain developed able o control the actien of
the muscular em'elopc, which, being orfce over-stim-
ulated, contfacts in eVery part unul it breaks i
pieces all the hmbq,——du accident, however, not so
tragical as we at first shouldsfear, for in the star-
fishes the limbs will sprout again anidsgrow, a faculty
they all possess in commonw 1th the polyps.

Still it will. be perceived that, in the Ophiuride,
although the cefitral body has a\sumcd so. much
nnportancc that the rays are but appendages thereto,
the lafter are so .ﬂe\]blc as to be used as legs, and
form the locomotive apparatus, In the next race
we notice, they bccome, as it werc, confused with
the bedy of which they seem to form a pmt and

_ough still so constructed as to bend, and, to a
cqt.un extent, to grasp, lfmr prey, no longer Gan
be deemed the instruments oﬂ,motlon, hence a new
and wonderful addition to their strutture is required

o ¢
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to compensate for their stiffness. But before we
enter more minutely on the history of the proper
star-fishes (Asteriade), let us take a general survey
of their habits, and the duties unto which they are
appointed. THeir forms are known to all who ever
visited ‘the coast; weé find them thrown on every
beach by- dozens, where they lay unnoticed and ’
neglected ; fow, indeed} amorg the passers-by, dream

that such helpless creatures as they seem to be, rude

T —
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and unshapen lumps, contain more exquisite mecha-
nism than fancy’ could imagine. Alas! how often
do we find the miracles of Nature thus displayed
in vain !

But let a star-fish thus picked up be placed in
some transparent pool left By the tide, within a/
rocky basin; watch it there, and, doubtless, so¢ /
the most incurious looket-on will find himself com-
pelled to gaze in mijite astonishment at what he ]
sees. From ‘the inferior surface of each ray, the
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creature, which before appeared so helpless and
_inanimate, slowly pmt‘:udcs numbets of fleshy tubes,
"which move about in seagch of firm holding-place,
and soon gre fixed, by Jneans of little sucLers at
the end of each, to the smooth surface of a nelgh-
bourmg stone, or, if ‘the star-fish has beens placed
in a glass filled with salt-water, to the inner surface’
of the glass, where every mofement may be plainly
seen, When,these have laid fast hold, others appear
in quick sulcession, and ahkemse are attached to
the smooth surface, tileat last hundreds of htt]e
legs, for such these suckers seem, are acmel) em- "
ployed, angd by their aid the creature glides along
with such a Fentle mouon, that it seems rather to
swim than crawl. o Yo T

Thus roused into activity we watch its mo‘vcments,
and perceive that it has‘appetjtes and instincts which
direct its course. Place withime its 1eic¢h a piece
of tainted fish, or other sea-side carrion, and it soon
will find it out, and clabpm'r it Detween its rays,
will swallow and’ digest it in its ample stomach.
So strong, indeed, is its predilection for such garbage
that we have frequently, when ﬁshmg in secluded
bays and creeks, wished heartily they would sus-
pend their vigilance, for scarcely could our baited
hooks sink to the bottom, ere we felt a “bite,”
and, hauling up the line céntmu&lly, caught star-
fishes until our patiende failed.

But still a lesson may be, taught even by this
dlsappomtmcnt. What are. these Star-fishes ? what
is their office or their use inl I\aturc? We speak
not now of their minute economy, t/m( we shall

® ¢
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scan hereafter. Roughly regarding them we see

at once; that they consist eossentially of hungry

stomachs packed in boxes, and conveyed from place
to place by countless legs, in search of offal which
they hunt with ceaseless chlxgencc We see, at
once, that they are scavengers ‘employed in Nature's
grahd polize: for Nature has her agents everywhere
dispersed, each with @appropriate offices assigned,
and, day and night at their appomtcd posts, they
punctually perform their rounds.

The Hymna prowls the. desert to remove the
putrifying carcases of animals that perish there :
the Vulture smells far off the tainted air, and

hastens to perform the task imposed ofy+her. My-

riads of watchful emissafies scour the earth em-
ployed: in this important duty. z

Is she shore to be yvithout its _clednsers, whilst
each wave orings with it multitudes of carcases,

which, did they but accumulate, even for a little

time, would renaer every beach a putrid heap ? cer-
tainly not. Nothing is more conspicuous to the
observant eye, than the amazing cleanliness that
everywhere exists. Death and corruption are as
widely spread as animal existence; yet, u)nmmtl),
the mighty wreck is cleared away'and all is”fresh-
ness, purity, and health.

The zlstenadaz assist In this great work, and near
thc shore destroy what else ‘might taint the land.
A humble occupation! left, we might infer, to
creatures the most rudé and most abject; but
heré we should be g‘:fcvously mistaken. Man, it
is true. employs simple machinery for simple
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work; but not so Nature—to Omnipotence all things.
.are simple! and, perhaps; of this grand truth no
" better proof coulcr be adduced than we derive
from these.despised Star-fishes.

The skin, or outer cov ermg that entrusts the body
of the Asterias is a fough an@ fibrouss membrane,
coloured e\:ternhlly, with various hues ef red” or
yellow, violet or purple,according to the species, and
containings im, its substance gritty particles. This
living tegument, dense as its structure now becomes,
is still the representativesof the external 1 u\fmfr crush

that coats the cortical polyp or the encrinite, and,*

being contwactile, serves to bend the rays and move-

able spines'a,% far as motion is allowed. Neither has

it lost the power of formimg, and depositing within
itself, a dense calcareous skeleton; bug, on’the con-
trary, perfonfis this funétion yith surh admirable ex-
actness that all the skeletons we yct hawe’seen, either
among the polyps or phytocrinites, fall into insignifi-
eance in point of structure and completeness, when
compared with that which forms the framework of a
star-fish.  Thousands of separate, pieces here are
found moulded with perfect accuracs, in various
s]\apos, and fitted to each other as by joints, with
such C\actltudc, that every ray appears a master-
piece of mechanism. The upper part, or arched
vault that covers in the back, is propped by numer-
ous interlacing bands “of earthy matter, fonmng in
the substance of the 1nteguuwnt a kind of stony
net-work ; but, in the floor- of every ray the picges
of the skeleton assume a far fore r(;gulur arrange-
ment, such as is displayed in the appended ﬁgurc

o [4
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(fig. 88). Along the middle run a double row of

arched vertebre, (such is' the“nfme they bear,) all

meeting in the centre, eyery separate piece being
ﬁttgd, with the utmost care, to those contiguous to
it, and allowing, from the manner of their junction,

- Fig. 88.

some extent of motion. Numerous as are these
vertebra they form but a small part of the elaborate
Structure; at their sides are othees, in still greater
n'll-fnber, all adapted to the rest with wonderful pre=
¢ision; and altogether forming such a spectacle as
quite defies the penil to delineate its beauty,
Countless as are the vertebre each piece is per-
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forated with one or two smalls orifices (two in the
specimen here drawn (dsterias Hubens), through
every one of which, during life, a locomotive sucker
is protruded at the creature’s will; thus, from the
number of these little holes, the reader may appre-
ciate the multitude of ambulatory organs,«before
briefly noticed, but which now claim to be examined*
more at leisure. * g

In order tg explain the’ nature of t.he sucking
legs, which ill be foundgnot only in Asterias but
in more elevated formss hereafter ‘to be notlced-.
acting important parts in the economy of the Echi-*
nodcrms, we have prepared a diagram e\]ubltmg a
Star-fish cut.in two, so as to dlspla) its inward parts
and represent the suckers asein action. :

Along the floor of every ray, and c.orreépending
with thc littfe holes above alluded .to, is placed an
equal number of transparent vesieles (fig=88, b, v, v),
which, when examined from within, resemble rows
of little pearls. To every wesmle, and, there are hun-
dreds of them in each ray, a sucker is attached,
which can be made, at will, to issue through the
corresponding orifice and be placed in contact with
external substances. To explain the mechanism
whereby this is accomplished, a diagram is given
upon a larger scale (fig. 88, B, @), which represents the
whole machinery. ~The vesicle itself (@) is a con-
tractile. bladder, which, “for illustration’s sake, we
here may call an India-rubber bottle with its neck
stretched out into a long, and fleshy tube (b), which
passes through the shell and ¥nds in an expanded
sucker (¢). The vesicle is filled with ﬂmd and when

¢

L
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it contracts, it forces out the liquid it contains into
the fleshy foot (6), which, thus made tense, stands
forth erect, and stretches out the appended sucker
to a distance, in proportion to the pregsure exer-
cised. Does the star-fish wish to loose its hold, and
draw its suckers back, the muscular stem (), con-
iracts in turn, drives back the liquid it contains
into the vesicle, and sirinks till it is scarcely visible.
In the diagram, these different states are shown (1,
2, 8), the legs being thcre exhibited in different
“tates of tefision ‘and contraction.

Numerous as.are the locomotive suckers, every
one is perfectly subject to the control of the As-
terias; one alone may be projected, of a few may
act 1w concert, or the entire set be put in motion,
and directed %o that they co-operate most perfectly
in sc;zmg preys or in effecting locomotion: such
consentanedts action is, indeed, by no means the
least curious fedtpre -of their history, seeing that
no brain, or cemmon ruling centre, yet exists
govern and control their movements.

Examining the viscera contained within the shell,
we first perceive a most capacious stomach (fig. 88, 4,

a), filling up the central part; the sides of this large
stomach are, moreover, thrown into inmumerable
folds, which indicate, apparently, a power of underx-
going enormous dilatation, as though destined
take in large quantities of food «which, doubtless,
is the case. But there is still another reason why.
the walls of the digestive cavity are thus extensive,
seeming, as they do,: ‘quite  disproportioned to the
size of,the Asterias. These creatures, though they
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cagerly devour all sorts of offal, sometimes shew
_a more refined appetite, and wheh the opportunity
ou,ure, they greedily attack shell-fish of various
kinds, musgles, and little whelks, but more partlcu.larly
/‘ they seem to relish oystcrs, and the havoe they com-

nnt on oyster beds is so notorious, that the ﬁshermen

destrof them ~without mercy. Strange creatures,
these, to appreciate so delicate a banguet! How
do they obtain admission to® their prey 2 They ob-
viously. possess nos oystér-knives, - or other weapons
("' of that nature, The ancients, thought, mdecd they
R cquld effect an entrance. by stratagem, and tell Jus
how they wait most patiently &ntil the oyster chance

to gape, \\hen, cunningly, they thrust the e\trelmty
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of one of their hard rays into the opening, and
having thus obtained an entrance, force their way
by slow degrees into the otherwise impenetrable
citadel, and so obtain their prize. ~Whether, in
former times, the star-fishes adopted this proceeding

we wil¥ not inquire, but suré we are, that at the -

‘present day, they do not practise it. Again, their
mouths are so diminutive, that to take in an oyster
whole, is quite impessible, for in the largest star-
fish it will scare admit the little finger. The mode
adopted is; in truth, uniqres the Asterias, finding
it impossible to- manage otherwise, seizes upon the
shelly valves of its devoted victim, and proceeds
coolly to turn its stomach inside obty it then,
perhmps, instils between the shells some torpify-
ing flaid, which deprives the oyster of its strength,
and soon compels its prey to open ‘its defences.

The stomicli of the star-fish, now distended like 4
a bladder, is pushed.in, and, made to enwrap the

oyster, which .15 soon digested, even in its owu
shell, and furnishes a meal for its uncourteous
visitor.

To the wide bag that forms thé proper stomach,
there are appended ten capacious organs (88, a, f),
two of which are placed in every ray. Evéry one
of these is a closed sac, composed of membraneous
walls, so folded as to form a most extensive surface,
over which innumerable véins ave seen to ramify,
A narrow tube (¢), leads from the stomach int®’
each of these appendages, through which the pro-
ducts of digestion, vthe pure nutriment derived
from the food alone, can pass into these delicate re-

el
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servoirs, prepared for its reception, from which the
vessels suck it up, and carry it to ‘all parts of the
'system. pt

Beneath the stomach, in the angles formed by
the conjunction of the rays, are found ten bundles
of long branching tubés (fig. 88, a, 0), in which the
‘eggs are formed. At certain seasons, these are foind-
quite “full of orange-colourede granules., These are
eggs, the germs of a new Tace of star-fishes, and,
when mature, they are expelled into the sea through
little apertures placed sound the mouth. - Hundreds
of eggs are formed in every bunch of tubes, so that *
a single individual will furnish ghopsands in one
season ; and fvhen we calculate the numbers of these
creatures met with on theeshore, all equally pro-
lific, e again are tempted to inquire, How is it
that the se# is not Soon filled with Star-fishes?
Here, again, we find another instance of*the bound-
less providence of Natpre, formink thus, exhaustless
wtores of food, destined to be the ndurishment of far
more elevated beings, whichi, without such aid, could
not exist, or if produced, would perish speedily for
lack of sustenance’ The Asterida, besides perform-
ing their appointed work, with silent but unwearied
diligende, are ﬁlso: made subsexrvient to another end
of scarcely less importance, and are placed among
the living granaries of the de€p. *

Proceeeding onwards now to other genera of the
pc;chinoderms, we yet perceive the change of form
adyancing step by step, the central part continually
assuming more importarce ad the rays are slowly
lost. The radiating arms, even in tlie Asterias, were

.
.
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shortcned so that all the flower-like form of the
Comatula was 16st, and to aup‘pl) their want of flexi-
bility, the sucking discs, or ambulacral feet, were
mdlspensable, another stcp, and even, the little
poQ\er of motion yet remaining vanishes, as in the
Asterira (fig. 86, b), Where thé rays become so stunt-
sed” that all movement is impossible, except what is
performed by the retmctile,legs that are protruded
ftom the under surface of the rays. lu, the Palmipes
(ﬁg 86, ¢) the bodv has encroached so“far " upon the
ays, that they seeni wholly lost, or are but indicated
by the angles af the flattened body. And now we
enter on anothcr and a very differente type; for,
having lost the rays, the angles too at 1&igth become
oblijarated: the whole body takes a circular, or
shield-like form (fig. 86, d), on which, however, we
still ind the radiating lines of orifices, whence the
locomotive “suckers are protruded In these Echi-
noderms (Clypeasterie), the hody is a flattened box, >
composed of mifnerous calcareous pieces, accuratedy
joined, and covered on the outer “side with number-
less minute crystalline spines, which all being move-
able, are used for locomotion. W pass from these

to the Spatangi (fig. 86, f), thrc the external shell
assumes an ovoid shape, and tlupcc plocee(fmr we
arrive, without an interruption in the series, at the
Echinide, Sea-urchins;" or Sea-e(/qs as they are
named, in which the radiafed Form seems. wholly (7N
lost, and the calcarequs crust is more or less trans=-"=2
formed into a globular gise,of most surprising w ogl\- ‘.
manship (fig. 86, e). !Hmeo we will pause again, in -
order tp examitte well the structure and the histor y
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of animals so far remote from any that we yet have
seen. But while we take the Echnius, properly so
talled, “for specml illustration, as being the most
complete or, typical of all the group, let it be under-
stood that, ‘with slight niodifications «dependent Bn
_ the varying shape of different genera, the ebséryations
“we shall have to make _apply to all the shell-cased .
species, whether they bc flat, goval, or round, their
means of Jocomotion l)cmg' e».scnnally the samé,
consisting® bosh of suckers, such as we have seen in
l star-fishes, and also of ignufherable’spines .of Various
size and shape, but all attached to the shell with ad-

mirable skill, and moved by moft elaborate me-

chanism. ., e
* The Echini may be found jn abundance _upop our
coastsy inhabiting the Sea not far fram shor.e, or
lurking among rocks, where they obtain the means
of sustenance. Their shape Ss mort qmless com-
. pletely globular (fig. 90), and _their whole surface
N sovered with strong spines, on w}ud)tthe) roll them-
selves about from “place to-place, moving them all
as though they were stiff legs; but if they wish to
hide themselves fiom observation, or perceive they
are in danger of being left upon the shore by the
retreating tide,* these numerous spines perform the
part of rakes, and ‘scraping up the sand, soon make
a kind of grave into which.thée ‘crefture sinks, till
' it is covered over, se“uung for itself, by this proceed-
» x ing, safet) from external violence, and also water to
- yéspire until the tide come back'
' Such power of u-alkmg in i‘lll) animal that is o8-
closed on all sides in a shelly box setms, in itself,

YOL, I. No .
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sufficiently surprising, but when we learn that it
can climb the @iff in search ef food, and even make
its way, while pendent from the roof of rocky’
caverns, we scarcely cah conceive the possibility

of’its performing feats so? difficult, and eagerly in-
quire whatmeans have been provided for the purpose. [

ol

Whoever takes the ‘trouble to chserve the oEc]II'mIS

while alive, confined in fresh sea-water, or at large
upon.its native rock, will Dot be long in doubt upon ..
fhls point.  Protruding from tlfe shell, andl reach- ‘(/ '
1§ past the points, even of the longest spines, -ap-" N
Pear mnumerable suckers; evidently similar in their

construction, vand i funétion too, to those of the
t » =
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Asteride. These are a;)plied ip turn to the smooth
inner surface of the glass, or to the stone whereon
"the creature climbs, and by the aid of this elaborate
mechanism_the Echinus glides along to browsé the
corallines, and other zoophytes, which clothe ®he
_ rocky reef, or sea-girt precipice. The ereature’s
“mouth is carried next the ground; it is a circular,
orifice, surrounded with LA fleshy ring, throuo'h which *
protrude five sharp crystnl‘line teeth, “'hoae points
all mecﬂng-m the centrg serve to nibble off the
substances employed as, nutriment,and thas, w ithout,
apparent instruments of” sense, such as belong toe
higher animals, and unpossessed®of  limbs excgpt
its spines ;md suckers, the sea-urchin marches on
tith ease, in situations wherg, apparently, no footmg .
could-be found, and lives a life of indgplefit sccurlt)
encased in sqlid armour, and beset with spines, com-
pared with whiclt the bristle® of the h;dg(,-hog are
, .4 poor protectlon
A% | Such bemg the gefieral ha[nts of the Echinide,
our next inquiries must zelate to their construc-
tion, and perhaps we are already prepared to ex-
pect that this must offer many fedtires worthy of
remark. :

The ,shell, or dense calcareous crust, that seems
to enclose the animal, is really placed internally,
for although it contains the viscera appointed for
nutrition, all the living flesh, the real substance of

\ the créature, is external to it. Let this fact be

s~ well remembered if we would appreciate the ana-
logies which still ally thése globe-like- beings to the
star-fishes, and through Lhcm to the polyps. °*
* n2¢

y 2 ®
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The shell, in the, fresh a‘nima], is covered over
with a thin flesliy skin filled with calcareous points.
This skin is fibrous and contractile, being, in truth,’
the representative of the” soft fleshy covering that
enGases all the branches of’ an Encrinite, and which,
in Asterias, ;moves the rays and spines. It is, in fact,
the animal itself; it forms the shell within, and like=
wise wields the external organs, the stiff prickles,
when empldyed as instruunents of locomotion. Though
more distinetly nfuscular than in inferior zoophytes,
and, consequently capable of contracting more ener-
getically, it retains the power of separating earthy
matter from the %ea, wherewith it moulds the shell
that gives it shape, and also constructs the countless
spin.eg that stud the opter surface of the body, all
which @é built by slow précipitation of calcareous
partigles secreted by the living skin itself.

Immedipsgly 'f)en.catﬁ the living tegument is placed
the shell, itself a structure, perhaps, the most elabo-,

rately framed bfany we have hid occasion to allude to=*

a piece of wor'kmanship-so exqudsite, so far beyond
all human art, so visibly demonstrating sovereign
skill and boundless wisdom, that a®sense of awe
creeps over the fnind as we proceed with all humility
to contemplate so great a miraele. » And here we
may observe, that such examples bf contrivance and
of obvious intention=as age fi requently displayed in what

may well be termed the ruder mechanism of nature, .
often come with greater emphasis upon thé heart; /

than all the more mysterious wonders that abound

im natural science. 'Fhe Physiologist, perceiveseat

every step, proofs of design which baffle human
b .

y O
G .
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comprehension, but the ideas they raise are vague
.and undefined, and so, of course, the application
too is indistinet; but whea we can from first te last
perceive tlfe end in view, and understand the mgans

sat once how great the foresight and how grand the

’i of its accomplishment, the mind, is satxsﬁed and owns

¢

/

power of the Stupreme Dexlgner

The crust of the Edhinus® when deiuded of its
spines, and stripped of its external covering, would
seem to be an ordmary shél, haying its outex aurface
covered over with polisHed tubercles, 1egularly ars,
ranged. Of these, the largest ares disposed in lme:,
that pass from pole to pole of the round box, like

lines of lonn‘ltude upon the g]obc of the geographer, -

Intermx\cd among the larger tubercles: ard “seen
innumerable Smaller eminences of almxlar coﬁstruc-
tion, but dispersed with less precise an‘angement
upon all of which, when in a Jiving"state, spines
were attached in correspondent number. Moreover,
“placed at interwals between the ° spme-crowned
tubercles are ten broad bands disposed in pairs, all
pierced with countless holes ; these,'too, extend from
pole to pole of the round box, angd through them,
during life, the locomotive suckers passed, already

. noticed as being used for climbing rocks or for attach-

ment to some foreign body On eutting through
the shell so as to see its inner surface, we pexceive,
to our surprise, thdt far from being, as it appears ex-
ternally, a simple shelly exudation moulded to the
form of the Echinus like the shells of lobsters or
mollusea, it is a very ‘complex fahric built with
most consummate art, consisting of some t}fousand
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pieces varying in .siz?e, but shaped with mathematical

precision, and conjoined with so much accuracy, thats

the @ye can but with difficulty trace the lines of
s

°
Fig. 91.

union. Tell ashuman artizan, ixowever versed in
geometrical proportions, 10 cug out a thousand
plates polygonal in form and fit them to each other,
leaving not the slightest space between their margins
anywhere, so that the “'1,‘010 shall form a hollow
sphere of certain given proportifns,—how would he

succeed? Doubtlesse he,would pronounce the prob-

lem quite ilupracticablc. *But in the shell before
ot 4, ¢! . * .

us this is just what Nature has achieved most per-

fectlzr.bo First, we observe five double rows of oblong

——
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. plates (fig. 91) pentagonal in form, which on their
b outer surfaces present the dpine-supporting tubercles.
J On either side are found,innumerable pieces of a
| smaller size, but equally exact in shape, through
{ which are bored the pcrforutions for the ambulafral
| 2 )feet, and these again dre separated from another row
/of perforated plates hy other intermediate piécess
having spines affixed extern#lly. These plates are
mostly pestagons in form, with sides of variols
lengths, but®all combinedsfit each other so closely,
that their combination sseems “t6 form® one solids
compact shell. . 5 i
We shadl not stop to count tfle number of the
plates comprised in every series, or to calculate how
many perforations are rovided for the feet, Lt the
reader try to number t,i).lem when opportunify eccurs,
though here mynbcrs' are .of little cdnsequence. *
Let us rather ask why Nature, in #ifis case, has
chosen to work by lays so complex, when we might
~suppose a simpler fabric would hateé done as well—
why frame a shell composed ‘of thousands of small
portions thus, connected, when even in higher ani-
mals all this elabdrate device can be dispensed with ?
A little thought will soon convince us'that, even here, as
elsewhiere, Nafure:has employed no useless superfluity
of structure. To case the animal in stone would have
been a simple process; as we have already seen that
almost.all the zoophyfes'secrete calcareous matter in
X abundance ; but, when thus closed up in a stony shell,
‘how could the creature groti? Here is the difficulty.
We might as well expect aiChinesé lady’s foof" to
grow while shod in iron, as that the Echinug should

® ¢
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machinery. Ixamifie well these spines; be not
content with superficial criticism: take the mi-,
croseppe and study them attentively; mark their
varied shapes, their fluted ornaments, and all the
ext‘emal“scu]pture they exfxibit. Cut them in slices
and thin segments to display their inward structure ; R
'see the exact arrangement of each crystal mo]ccule\v \}
of“ which they are co!‘qposod, the maﬁcnmtic skill
conspicuous in eyery part; lastly, eompute their
numbers, and then perhags you will bé tempted to
«exclaim in"the words of a vetent writer, *“ Truly the
“skill of the Gregt Architect of Nature is not less
displayed in the construction of the sea-urchin than
_in the building up of a world." i )
The base of every®spine presents a smooth
concavity, of polished socket, which exactly fits
one 6f thé rounded tybercles already “pointed out,
upon the *Suter surface of the shell, and forms a !
perfect joint.. No matter hew minute the spines, /3
be they as thin and delicate as the fine pile of velvet
such as exist in Clypeaster and in other flattened
genera, or large, and club-shaped, as in Cidarites,
the joint is equally complete and moveable in all
required directions. In the lagt-mentioned race,
indeed, we see additional provision made %o give
secure attachment,—the centre of each tubercle being
f'urnisgl_ed with a little pit, from which arises a strong ,
ligament that is implanted ih tke base of the ap- y
pended spine to obviate all chance of dislocation. . %
,.TO understand the médq in which the spines gre
all produccd,. ’a.md fixed upen the body of the Eehi-
s, We must ‘again refer to the soft tegument

st
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whereby the numerous pieces’ of the shell are all
. secreted.  This skin, which is, in fact, the living sub-
stance of the creature’s, bedy, likewise constructs the
spines, and if a section is prepared of one of these
taken from a recent sp.ecimen, each will be found
encrusted over with a’layer of” this soft*fleshy mem-
brane, as were the stems of corals, or Gorgonia;
and in liké’ manner the investing film, is able to
secrete cretageous particles, which are arranged,
stratum invésting stratung with such art and regu-
larity, that few more lm:mteous‘objects can be found
than one of these neglected spinesy » 2
The attempt is vain to imitate the extreme pre-
Jcision visible in the construction of the weapons
thusoprovided for each, tribe or even spepi.es«zf the
L}

-
- +ig. 93. ' . SRl re
L

Echini. Still we have.rudely sketthd in the fn- "
nexed figure (fig. 93 2, 3), two transverse sections

. L P
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expand from the small size it first presents to its
adult dimensions‘without ‘somé remarkable Jprovision
being made to allow of such increase. Growth con-
stantly goes on, and yet the crust itself, being, when
onte formed, ‘devoid of hife, and as incapable of
growing as if made of marblé, cannot expand as do

left soft, bug at all ages the avhole shell has the same
compactness and solidity throughout, apd presents the
same precise distinctive ferm peculiar t§ the species.
«The only way in'which this edifficutty could be met
Vis obviously that which Nature has adopted. The
shell is made, of numerous pieces, batween the
contiguous margins of which the shell-secreting
tegument dips down, adding continually to the cir-
cumfexerice of every piece cretaceous particles” layer
afterclayef, by -Which the Superficial *size of cach
progressivelysinéreases, whilst its form remainé un-
changed. The thbugand pieges that compose the!
shell thus simyMneously become enlarged, and, dg
they never change their *figure or the relative pro-
portions that they bear to all the rest, the entire
shell expands without the slightett deviation from
the given form, t§ll it attains the limit of its growth.
From their dense , structure, \s:'e lfligllt ndturall

expect that these elaborately formed Echinoderms,
when buried anl thus secured from mutilation, are
fllmosf'ixllpcrislnzlblc. Theiz shells exist abundantly
m divers strata of the earth, and from our chalky. -
Chfﬁ innumerable sl;eqimqps may be obtained 9}‘
ff)rms long siiice extinct, and races that have pe-
rished g0 conjpletely as to leave no living representa-

E
i 4
thé bones of higher animals,—neither is any part\\ \\/
|
\
P



Ecumonnmwxux. 278

tives behind. The genera, ind®ed, are different, but
Jtheir shells, the em- .F:g 02,
balmed mummies of a . !
former world, exhibit :
the same wondrous
mechanism as those
which now frequent.
our shores (fig. 92), and
testify tlrata though
the land and"waters of
our globe may change, * «
though continents exist where oncg ¢he ocean rolled,”
and seas new occupy the place of countries that have
perished, the same unchanging Wisdom still presides, _
and works by laws fixed an(} immutable. . e

But leaving now the ‘shells of the Echint, “ine them-
selves so wolthy, of our admiration, we must® next
examine the elaborate apparatus gwen “for locomo-
\tlon, and describe the countless bpmes distributed in

" =Luch profusion on the exterior of thiese animals. No

sooner had the rays of the Asteride entirely dis-
appeared, than some arrangement ivas impcmt;ively
needed to supply the place of those important organs,
and accordmgb, the spines, as we have seen, were
substituted for t,hem. Thousands of these stiff
prickles stud the surface of the shell, to which
they are all fixed by ball” and socket joints, on
which -they moves as *ofl a pivot, and become, in

fact, 0 many legs, whereby the creature rolls upon

the shore, and walks, supported by its numerous
stilts, with a facility ~we 'carccly could cxpect

from - the apparent clumsiness of such gomplex
N J O
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taken from different grenera merely to give a rough
idea of the structure they display internally. The
uppey, figure (2), displays, a slice transversely cut
from the large spine of Cidaris, but little larger
- thait the natura size; the particles composing it are
seen nrm.ngc'd in regular lines’ that radiate from the [
eenfre to ¢he external skin (@), by which they were (\7
) deposited, while, at déie intervals, concentric rings
of dark green spots, which, when examined with the
microscope, appear like glittering emeraids, pointing
But the'pef'iods of growth,e cach cirele having been
$in turn the outenstratum of the spine.
Fhe lower figure (3), exhibits the appearance of
. & transverse section of the spine’ of the Zchinus \
Seen most commonly upow (;ui*oshores, when magnified
Al with a.low power. Would that our pen or pencil
* couldeat afl do justice, to ifs most eldborate con-
struction. “Fty growth, however, is most obviously .
accomplished, as in"the formeg instance, by concen- 4 &
tric layers of ngw material being deposited success” ]
sively around a central nucleus by the living skin :
but how deposited ?  What elegance ! whatart ! what
exquisite design !, What mathematics are conspicu-
ous throughout the tiny fabric ! And yet this spine
is only one among the thousands equally beautiful
that crowd the back of the Eehinus. Can man com-
pare the proudest works of human art with what
he finds even in the humblest werm? Thers is at
least this difference copspicuous—this grand distines
tiox‘)—man perforee apphes comparison to all the \
labours of his industry, and says one work of in-
genuity_?is good, another better, as it more or less
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comple.tely answers the design mtended ; but creation
, knows of no such grades,—here ®verything is per-
fect ‘best, completest.

To e\plmn more accurately their mode of growth
the reader is referred fo the same "figure (fig? 93.
1), where the spine' of Cidaris is shewn» divided

-, longitudinally to display its interior and the ‘cons

struction of the joints described above, by whlch
it is conmected with the shell: The h\'mg covering
of the shcll‘[e) passes at @)) over the ball and socket
joint (e, f), on to the spine (a), whick it cutlrely
covers whilst the growth continues; layer by layer®
it keeps .deposxtmg the earth) matter it secretes

.on the exterior of the spine, leavmg, at fixed |

mtenals, concentric rmgs; as shewn in all ,three
figures, indicating thus repeated stages of increase,
such as are %evident in transverse sections’of exogen- *
ous trees, the growth of v.luch; indeed,” most aptly
illustrates the process, o

“*¢ Dispersed over the surface of the,body, there are

found, on most of the Echinide, great numbers of
minute appendages of very singular aspect, which
have been called by naturalists Pedicellarie, but
what may be their nature is as yet a subject of dis-
pute.

These e\t.raordmar} appendages to the integu-
ment of the Eclmu, two of Which are delineated in a
preceding figure (ﬁ 93.1, p), resemble in their shape
minute pol) ps, each consisting of a delicate flexible
stem, and a little bell.shaped body generally sur-
mounted by three prong-like tentacles, which open
and shut by movements apparently of a veluntary

- o
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character, and which dre easily excited by the applica-

tion of a stimulus.® The real nature of these rritable :

structures is, however, by no means satisfactorily
[ - -
determined, and indeed many naturalists, even in the
s e . O . .« e
pres%nt day, pérsist in regarding them as distinet
-«

and independent existénces, to which they have given Tu
_ the name of Pedicellarie, regavding them as parasites s

that infest the integmﬂgnt of the Echinodermata in
the same way as the E];izoa attach themselves to
the external surface of other marine anifals. Their
structure, indeed, is extremely remarkable, and
Toreibly reminds s of that of an Encrinite of ex-
tremely simple, construction, The stem eontains a
hard calcareous axis, which is covered witlt the living _
fleshy: envelope, and, accmgdirég to M. Sars, is fu'ti-
culated at one extremity to a little tubercle, or barb,
which-projects from the shell of the Edhinus. The
moveable proags are likewise supported by a kind
of calcareous skeléton, and moreover edged with
small teeth. Snch is their irrital‘)ility, that a pin, *
or other foreign body “introduced between the
prongs, is at once seized and held so. firmly, that,
if the Pedicellaria be broken off from its attachment
to the Echinus, it may be lifted out of the water
rather than relax its grasp. But still the problem
remains to be solved. What can these Pedicellayice
be ? Are they organs belonging to the Lichinus, or
are they foreign bodies merely“parasitically adherent
toit? M. Sars adopts, the former opinion, and gives
the following reasons in.support of his views upon
the subject.

First,_‘ that, Pedicellarie are found on all Sea-

L
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{] urchins without exception, @nd under the same
. circumsgances, which certainly wotld not always be
the case if they were parasitical animals; jyst as
the Zpizos are not al\mys met with on all hshes,

' or other animals which nournh them.

/A’“ Secondly, M. Sars conceives, that the ‘Pedzcel-
larie, with their calcareous stem, resemble toG
nearly the spines of the Evhinus, to.be allied to
any animal of the Polyp kind ; nejther have they any
mouth or digestive cavity, such as they might be

l expected to have if theyswere mdependei\t crentures”

Thirdly, that the Pedicellarie gre ﬁrmly fixed in’
the skin ewhich envelopes the whole Sea-urchin,
.upon a very small projecting knob of the shell, to

_ which knob they are very strongly attached; but
yet moveable like the proper spines, the lowser ex-
tremity of the stem of the Pedicellaria being*some-

what hollowed and articulated with th&knob; also
A that when one of the Pedicellarie is torn off, the

" “skin connecting its stem to the Eckinus is torn at
the lower end, evxdentl) ‘shewing an organic con-
nection between the FEchinoderm, and the appen-
dages in question. M. Sars further remarks, that,
when the skin of the Sea-urchin, or a single Pe-
dicellaria, is irritated—as, for example with a pin,
—the surrounding Pedicellarie, which stand in a wide
circle, invariably bend thefnselves qunckly towards

B the irritated part, as also do the spines, clear}y

| )} shewing that they all feel the irritation “applied ;

i % although, at the same time,, when they are plucked
off from the body, they will continue to exhibit

mdependent movements for six hours-after their se-

A
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paration, as indeed will any portions detached from

o

the lower Zoophytes. Conceiving them, therefore,

to be really constituent parts of the animals upon
which they grow, and most probably important or-
gans proyided for a determinate purpose, M. Sars
suggests, that perhaps Nature, who has so abund-
antly provided the Sea-urchin with such an asto-
nishing number of loéomotive spines, and ambula-
tery suckers, serving the purpose of feet,shas given
in the Pedicellarie innumerable antenna, with which
%o seize sniall animals, or $or lay hold of whatever
‘might approach. [the sensitive skin covering the
surface of the shell, and thus, in conjunction with
the prickles, protect it from injury, i

e |

In.xeply to the above (\icdguctions which M. Sars

derives from liis own observations, Professor Foorbes,
who, ®f all British naturalists, has p#id most at-
tention to*this subject, although he fully admits
the accuracy of M. ,Sars’ general description of
the Pedicellarie denies that there is a knob on
the shell of the Echinis for the articulation of
each Pedicellaria, which it carries, seeing that great
numbers are not fixed to the shell at all, but to
a tough skin that encloses the mouth ; and, more-
over, he does not admit that the, irritation $f one
Pedicellaria affects those in the neighbourhood,
unless they likewise °are accidentally touched :
he considers, indeed, that eath%s ﬁadepcndent of the

others a% well as of othe Echinus, and concludes:

by intimating that he can, by no means consider
the' question of their nature to be settled, and is
quite undecided ~whether they are really organs of

o 9 .
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the Echinodermata, or parasnti!: creatures, although
,he inclines to the former view.* °°

We have yet to notice the second and by no mqeans
the least important set of organs afforded to the
Lchinide for the purposes of progression, nam‘ely,
the ambulacral suckers, which, as already stated,
are protrudcd ghrough.the countless orificos disposed
in ten broad bands around thé shell, passing along its
circumfersnce. from pole to pole.  We have befove
illustrated their mode o8 action, and the way in
which the sea-dgg climbs the rocks by their assist#
ance; and, having seen organs of similar structure”’
in the stasfishes, shall be prepared,to understand
their structure, and the way in which they execute
the offices assigned them. "o SHes

The suckers of the Lchmz, in all sssential par-
ticulars, resémble exactly thgse of an Asterias; con- °
sisting of long pxo;cctlle fleshy cylmdmb which are
protruded and rendered tense b) water or some

~bther fluid m_]ected into them, fréom an apparatus

contained within the body. The degree to which
the protrusible tube can be exsertcd,will of course
differ in every ge°nus in proportion, to the length of
the locomotive spines, it being absolutely necessary
that, Rowever long the latte). organs may be, the
prehensile portion of the sucker shall be able to
reach beyond them; so that in ‘the long-spined
genera, of “hlc]b ih svarm climates, some are
found having spines several inches in length, the
tubes with their appended adhesive discs resemble
little cables thrown out to a (hstauce from the

# Forbes' British Star-fishes, p, 160 2

e
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animals in order to $ecure an anchorage, or ropes

whereby to hoist’ themselves from ledge to ledge

of the steep rock on which,their food is found.

Those suckers that surround the mouth perform,

besides, another duty, and may be compared to ,

fishing-lines; ready to seize upon such prey as comes i.i’}«

‘within their reach and drag it to the mouth to be < /"';’\i

devoured—bwoken, and, crushed, and swallowed, by \

machinery adapted tb such purpose, and:contrived

upon so strange a plan, that we must next proceed ‘
|
I

%o examine ‘and explain its »tiange construction.

The mouth cf the Echinus is a wide aperture,
sitiated at one of the poles of its orange-shaped ~
body, through the middle of which the points of \
five teeth of enamel-like hardness are seen to pro-
Ject te the distance of a quarter of an inch of 503
these®are placed -in a circle, so that their tips touch
cach other}*and can be made to nibble to pieces _
whatever is placed between them. Externally they ‘,,A;\ )
appear to be supended from the margins of the’

Fig. 94.

opening in the shell, ”by @ leathery-looking ski‘ﬁ, \ |
but on-examinitg the interior of the shell, they are \
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seen to be fixed in a very curious framework, which
»in shape somewhat resembles an old Grecian lantern,
and has consequently been called after its first de-
scriber, the Lantern of Aristotle. This lantern gon-
sists of five three-sided pleccs, armnved in.a circle,
so that each has two of its sides in ‘contict with
the corresponding sides of the two pieces tontiguous
to it, the whole being bonhd together by strong
muscles, ind-moved in every needful direction by
a very comphcated appafatus of levers and ropes,
disposed with ‘admirable prec1sxon. All the con®
tiguous sides of these five pieces are grooved like
files of nfbst beautiful workmanship, and between
.these ten fies every particle of food must pass be-
fore it gets into the stomach, so that soft substances
are thus hrulscd and triturated, as by meaus of a
mill, before the" are swallowed. But the most im-
portant use of thls frame-work is to farnish sockets
wherein those teeth ¢hat project out of the mouth
may grow; for, hard as their pomts are, the) would
soon be worn quite down to the opening of the
mouth, by constantly biting such substances as the
Echini swallow, did their growth not keep pace
with their weariog away. Each of these teeth is
therefore unplan.,cd in a separate socket, and is
constantly growing at its root, as fast as it is ground
down at its pomtb which is thus kept always of the
proper length, ang, from its peculiar prismatic shape,
%is never blunted by the hard work it has to do.
But the most puuhnmpmt of -this singular appa-
ratus, which, indeed, is quite unique in the animal
creation, is, that notwithstanding the extrems elabo-
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rateness of its construction, and the delicacy of the
ten files between which the food must pass, thee ‘
alimentary canal of the Sea-urchins is generally
* found filled \\-it}x the most intractable Substances,
such as sand, and broken pieces of shells and coral,
as though these animals were destined to economize ("&) |
‘the last ¢rumbs that fall from Nature's bounteous . .¢
table, by extracting, even ffom the very sand, such
particles of organized matter as mighttill.be made
available as nutrjment ; as some worms have to h
':é\vallow,,th(; mould in our gafdens, thence to obtain
the remnants of (decay, that even they might not
belost. Vast,sindeed, is the store of fodd provided
for the nourishment of liying beings, and we mights \|’
well “suppose that a sifpplys so boundless, and so
lavishly dealt’ out, allowed some waste, and that the g
leaviifgs of so large a banquet might be left uncared \
for; but we here perceive how the last morsels are /k‘ -
i

used up, and made the provender of creatures framed
to reap enjoyment from the humble meal. r

Not less elaborate than the external fabric, is the
internal apparatus for diffusing nutriment through-
out the system.. Blood-vessels are spread like a
rich net-work over all the organs of digestion, to take
up the nutrient particles, and carry them through
every portion of, the body, in order to supply each
part with the materials for growth. The water
enters freely through approim’atc"apertures pierced
in the shell, and, batking all the included viscera, £
secures the means of breathing, bringing air to
renovate the fluids as they circulate,—a mode of
respiration we might suppose of the simplest pos-
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sible character. But the appayent simplicity of the
process is quite illusory; for when,the shell is filled

“with the requisite quantity of water, what mode is

there of changing it and bringing fresh supplies as
they may become requicite? Here again we hive
fresh source of wonder, for the microsgopé , reveals
that all the interior of the animal, the lining of the
shell and all the viscera, are cgvered with a countless
host of cilia, whose incessunt movements urge the
water onwards in connmious streams, dlﬂ'usmg 1!
in all directions, and of course producirg such an_
agitation as secures constant renewal of the vital
element so needful to existence. Thus within,
without, in gvery part of the construction of these
animals, we perceive w on(.e;‘s accumulate, until the
observant mind is lost in admiration af the thought
of so much mechanism being cmployed iz makjng a

“ Sea-egg.” 0
Having arrived thus far in ouar examination of

41 2he class we are now consulermg, we find ourselves

P

as remote as possible from the Polyp-forms whence
we set out; and should be quite at a loss to con-
nect the globulan and shell-covered Zchinus with
the elongated and soft-bodied Worm, whose flexible
and muscular integzument presents no traces either
of the radiated form or of thé calcareous covering
which form such predominant featuves in the echi-
noderm races, did. we not here perceive Nature
beginning slowly to change her plan of operations,
wand gradually introducing us vo another type of or-
ganization, through a long series of animals that
now invites our attention. These creatures are
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grouped together under the general name of Ho-
LOTHURIADE ; and will ke found, notwithstanding . ‘
their uninviting appearance when casually picked”
up aiid superfieially examined, to present an organ-
ization as elaborate, and to exhibit phenomena as |
remarkgble,, as any race of animals we have as yet R
-encountered. ft
The body of a Holothuria, when ‘brought up by
the dredge from its nadve haunts, has very much ‘
the appearance of a disagreeuble-look'fng slimy cu-
weumber; and, in fast, tle resemblance is such as
110 have eamed for them the general appellation of
sea-cucumbers, él‘sea-gherkins, from the inhabitants
of the coast, - R
When placed in their own element in order to \
watch' their movements,* théy are seen, whilst: alive
and ,_zictivc, to have considerable powers of loco-
motion, 'llh_cir 'ski}l, iustead of being hardened into 3
stone, remains permanently soft and muscular, go ;\\
that the creaturs can' contraét or elongate its body#
at will, and fhus is enabled, tc a certain extent,
to erawl after the manner of 2 worm, although its
movements are extremely slow and languid.  Still,

Iy Sa—

* It may not be amiss here to point out to the young sea-
side naturalist the most gonvenient and effective plan¢of keep-
ing marine animals alive, for the purpose of daily obgerving
their habits and in.'esziy.ting their history, The simplest appa-
ratus for the purpose is that adopted by Mr. J. G. Price, of
Woodside, near Liverpool, one of the anost indefatigable and
patient of our English ohservers. It consists of two large tin-
vessels capable of holding several gallons of water tpicee, and a
third of similar shiape, but rather smaller, =0 as to fit into either
of the former, having its bottom perforated with small holes, and

= »
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however, the skin of ‘the Hadothuria in many in-
,stances retains the charaeter of thke mtegument, of
“an Ecltnoderm, and has imbedded in its leathern
substance calcareous grantles, or horny spines, hich
are evidently analogous o those of the Echini, ¢
But a more strleg feature of resemblgnce be-
3}; ~ tween the two races is found in the cx.lstence of,
locomotive amBulacral : snckerg, 1<lcntxca] in structure
with thosg of the Star-fish *or Sea-ur cliin, wherewith
the Holothusia is enabled fo climB among the rocks,
or to attach itself fi le) fo the strface of any suby, °
marine object. The suckers in question are vari-e
ously dlapgsed in different generd®; thus, among the
Bnush spacies described by Professor Forbes, there
*are, in the great Sea—clmumber (Cucumarm five
rows’ of suckers dispostd in pairs, whigh pass, fongi-
tudinally frem end tosend of the creature's Jovate
' body, forcibly réininding us &f the :h:,nqs;uon of the
. ambulacral orifices of the Eclunus and, besides
[ /‘A\‘ these, a few others are 1rregula11y dispersed over
the surface of tlfe body, similar to the former in
structure and office, but disseminated in this manner
ey
.

|
|

furnished with handles whereby to lift if. One of the larger
vessels js filled with ssen-water, and the smaller with the per-
forated bottom,, wherein the living d¢nimals are contaiped, then
placed gently in it, In order to change the water at the next
tide, the second large vessel is filléd with a fresh supply, and the

{ smaller one with its cbnténts removed Jdnto it. By lﬁfs means
} the animals are disturbed as little as possible, thc) are not kept
2% 0 out of the water more than a few sefonds, and the whole process

%.x es scarcely any trouble, 'er itide of the tin vessels should
be painted white, P i
- (a7
e
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for reasons connected with ‘the changed character

of the body in these animals, shich, from the con-

tractile nature of the integument, may asstime the*®

most Hiverse forms, and take the shape of a worm,,

a gbe, or an hour-glass at pleasure.

In the Angul'u' Sea-cucumber (Cucumaria pen- ‘4\

dactes), the body has ‘a pentangular shape, and the

rows of sut.l\cr:, run ajong t.hc wholé length of the

prominent zmglcs whilé*in another genug, {Psolus,)

the Snail Sea-cuctimber, Jhe suckers e dll accu- \
* uulated*one a broad *ﬂe!hy dj‘sc resembling the fool

of a snail, so as to give the creature, when at rest,

very much the aPpearance of a large Slug. But,

whatever the situation of these suckers,, their pre-

®sence fully establishes the* velationship between the*
}[olotlmﬁa angl the Echinus. ® .

. Thc mouwth of. the Holothwria is situgted on one
extremity of jtht body} and is a fery curious-and
elaborate structures Whilst the animal is at rest,
it seems to be a mere orifice, Into which food might 4
be introduced ; but, when in a tate of activity,
an apparatus of great beauty is unfolded, whereby
the food is seéized hold of and ewallowed. This
consists of a cirele of beautifully branched tentacles,
which are protruded and withdiiwir at plgasure,
and sometimes with Cconsiderable®rapidity. When
fully expanded, they*present the appearance of some
of the*smost elegant forms of JActinie, those living 2
flowers described in a preceding thapter, and, ]ik(ef,./ 5
them, contract when Youched; so close, indeed, is { '\
the resemblanee, that *in those Holothurie which '

=hury their bodies in the ground, or encrust them- *= *

r'Y .



.

-
S

Ce';,

ECHINODERMATA. 289

.

selves with coral, sand, or otlter extrancous sub-
stances, as though for the’ purpose ‘of disguise, the
cxpande& tentacular appargtus might easily be mis-
taken for sqme species of Sea-anemonies.

Within the tentacular Zone there is & circlet of &al-
. » carcous plates, imbedded in a muscular ring, through
which the food, must pass; these are undoubtedly °
to act the part of teeths and®may be lpoked upon
either as_theslast remains of the, elaborate dental
apparatus seén in the Eci.i.nu.v,‘or the first appear-
ance of such teéeth, as.in the Leech ‘and other™

succeeds aemuscular gizzard, or stomachal cavity,
and a long “dfgestive tube, found "always filled with
sand or broken coral, out ofewhich sufficignt animal
matter is obtained to afford nourishment to sthese
apathetic crefftures, which, hoyever sparely fed they
~_ might appear to be, are stated to 4% used as
\A\;food by the Chinese affer the anfestines have been
£ “wxtracted, the ﬂcsl) boiled in sea-water, and then
dried in smoke; indeed, it is said that the Malays
carry on a considerable traffic in, supplying the
Chinese markets with dried ©“ Trepang,” as the edi-
ble Holothurie are_called, thus forming an import-
ant addion to the fried earthworms, swallows’ nests,
and other luxuries, which grace a bill of fare in

the Celestial Empire. ? )
Misshapen and gude as a Holothuria looks to a
B - person uninstructed as to its real construction and
. habits, to the Zoological student it is' an object of
very great interest in many points of view. Ef-
ternally, it has every character of the Radiate type

VOLis:Togt t o «

Worms attain their full developgment. To this 3



290 ECHINODERMATA. \

of form, softened down and approximated to that
of the Annulosé type, to'which we are now clearly
approaching. In its internal structure, the same
relationship to the Annulose  division of Creation
is ‘clearly apphrent, and i no circumstance more
clearly so than in the bilateral condition of many =<8
“of 'the internal viscera. A circulatory system ex-' ‘:‘
ists similar to that of the Bchini; but an import-
ent advance is here made in the provision of an
apparatus for respiration of a most “singular and
"‘beautiful description. In all the preceding families !
' of Echinodermeta, it was sufficient, for the purposes
of respiration, to admit the salt water of the ocean
freely into all pafts of the interior bhf the body,
so that every viscus might respire for itself, being
constenily bathed with the aerated fluid; buf here
such a simple mode of proceeding “is no longer
permitted; “gad two organs are given for the pur-
pose of conveying the external element into 'thg_./%’
body, and distributing it as largely as may be requid
site, at the same time keeping it enclosed in proper
channels. These organs consist of two tubes, which
communicate with a cavity situated at the posterior
extremity of the body, whereinto the water has free
access. These tubes divide and subdivide intba most
exquisite arborescent arrangement of canals, through
all of which the respired fluid freely penetrates;
while a most extensive system of blood-vessels, ra- =" |
mifying over the surface of the entire apparatuf;
brings the blood to be effectually acrated, A '
The oﬂ‘spring of the Holothuriadze are still
~' remarkably numerous, The eggs are formed in
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several long blind tubes, hzmg'mg like the lashes
of a many- -lashed cat-o’-hine-tail¢ “from an orifice
‘situated near the neck of,the animal; and SirJohn
Graham Dalyell stated to the British Association
met at Glasgow in 1840, that thé young, when
j‘b‘. first produced resembled small white ‘maggots of
the size of a parley-corn, and that he had known’

five thousand eggs to be lai@ by a single Holothu-
ria in the eouxse of a night. " .

But the niost xcmarl\alyk circumstances cq1mec0ed
with the histoty of ¢he Holothuriada: re¢late to
the astonishing power which they still possess, in®
common with other Zoophytes, of repairing muti-
lations that have been inflicted upon them, and of
restoring lost parts of thheir *hodies, to an extemt that
seems dlmmt miraculons in creatures %o hl«hlv or-
gam?cd Afhong the plant-ljke forms of the fum-
bler “polyps it was comparatively without much

‘A\burpnse that we witnessed dhe reproduction of
’ ‘branches that had been lopped off, er the replace-
ment of lost tcntacula, and, even in the Star-fishes,
the budding foxth and regeneration- of lost rays
was to a certain’ extent intelligible, when we re-
flected upon the pature of the living cortical crust,
whereby the different portions of the ray were
formed and secreted: but we are here treating of
creatures which exhibit an organization of sugh de-
g licacy and comple'»a’ty “thiat it would seem as_absurd
b to imagine the possibility of the creature’s e\1suug
. wjthout its full complement.of parts, as to expect
a man to live without®his heart or his stomach
much more to entertain an idea of the p;ﬁibility
v 0 ¢
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of such vital organs growing aﬂam after they have
been once removed. : 3

Nothing, however, is more true than that such
extraordinary capabilities have been conferred upon
the animals we are now considering. If irritated

or alarmied, they will, as though out of pure spite to C

the anxigas naturalist who has succgeded in captur-
ing them, without the slightest remorse or compune-
tion burst themselves by the violent songortions of
their body, and, like so many Catos, insanely dis-
“charge all their viscera, rather than be taken whole ;
50 that some spegics are rarely obtainable in a per-
fect conditions But the most wonderkul part of
the tale is, that a catastrophe, so griévous to the
spectator who witnesses' such a tragedy, seems to
be oft very small importance to the actor, as the
creatiives scem -able to get on just a§ well with-
out any bowtls, as’ when possessed of such trifling
additions to their eccnomy ; and, what is more, can
reploduce them in a most conv enient manner, sd¥
as again to become furnished with a complete set,
Neither are they at all particular as to what parts
of themselves they thus summarily dismiss from
their service. Sir J. G. Dalyell has observed them
dispense with the flower-like tentacles that sur-
round the month, with their mouth itself, with
their circlet of teeth and gullet, as well as the in-
ternal viscera, ““leaving the bodys an empty sac be-
hind.” Yet it does mot perish: all the lost part
are regenerated within: the space of three or fonr
_ months, and the animal assumes its pristine con-
dition, The Same eminent observer states that

£




SRR ot :
{

ECHINODERMATA. 208

““some species of Holothuria Wivide spontaneously
through the middle into two or more parts, which
become u]t1mately perfeey by the developemept of
new organss’

The Holothuriadse have ‘been distinguished b)
the name of cirrho-vermigrade 'Echinodérmdta ; be-
cause, although, they possess the cirrhi, os suckers, "
of the Star-fishes and Echini,%hey can I3kewise pro-
gress after the manner of worins .by the lengt.hen-
ing and contractmg of thefy soft and flexible bodies.
In the next group whieh we have to “study, thc
worm-like form is fully established, and the suckers *
are entlrdy dispensed with. The reader, who has
followed us’ fhus far, will therefore perceive that we
are arrived upon the cqpfiné of the group of «Echi-
noderm animals, and are about to entel upona new
domain of Natuge, to "lose Sight ef the Radiated
type of structure which has so*long Tharacterized
. the races of animals that havescome under our con-
“sideration, and to,find henceforth ‘the animals that
will present themselves constructed upon a new and
perfectly different plan. .-

The Sreoxcuripa (fig. 86. A and fig. 95) might,
from th(,lr external appearance, easily pass for real
worms; and even.in their habits they conform so
closely with those of many Anpehdgs, that nothing
short of strict anatomical comparison would enable
the naturalist to withhold them from the catalogue of
those animals. No traces are row left of the quinary
division of the body, which. formed so rcmarl\able
a feature in the struetdre of all the Echinoderms

we have as yet described ; even thé tentacula that

® ¢
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surrounded the mouth of the
Holothuria are reduced to a ru-,
dimentary condition, or, more ge-
nerally, quite obliterated. The
body of the Siponculus is so [
long and flexible, and, morecover, (“ oy dh
its muscular envalope so strong . el
and precise in its movements, that
« locomotive suckers are*no longer
;needed; as all the movements of
a wormscan now be completely
1, effected ; and even the only ves-
tiges of a spinous skit are found
in the_ horny setm, or bristles,.
resembling those of worms, with r
which some species are fur-
nished. ' a
Their mode of iife is various: some bury their s,
bodies in holes, which they .bore to a considerable | *
depth in the sand, lining them throughout with a
caleareous mortar that exudes from the external
surface of their bodies. From the mouths of these
holes they protrude a long retractile proboscis, fur-
nished at its extremity with rudimentary tentacula,
wherewith they fish for such food as they require,
Others live undgr stones, or lurk in the crevices of
rocks;, while one remarkable species (Siponculus
Bernhardus, Forbes,) adopts the manners of the Her-
mit Crab, and lives ins the shells of periwinkles and”
other small univalve shellss This Siponculus, sars
Professor Forbes,* ‘“would appear, however, to be
of a less chaogeable disposition both of mind and

* Hist. of British Star-fishcs, p. 252.
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body than its Crustaccan analogue ; and, when once
securely housed in a shell} to make that its perma-
nent habitation. Whether the egg is originally
deposited i the future abode of the animal by some
wonderful instinet, or is dnly developéd when locfgcd
by the waters in such a locality, or whether the

* parent Siponcylus bequeaths the choser lodging *

of its caudal termination to_ its eldest-born, and so

on from genesation to generation, g veritable entailad

property, we know not atepresent ; but the inquiry

is a most interesfing one, end well worth tlie attention® *
of the experimental Zoologist. The Siponculus is :
not, however, content with the habitation built
for it by its Molluscan predecessor ; it exercises its
own architectural ingepuity, and secureg the en-
trance to its hole by a plaster-work of *sand, leaving
a round hold in the centre spfliciently large tb ad-
mit of the protrusion of its trumk, which it sends
out to a considerable,length,sand moyes about in

“lall directions with great facility.”* e

Having now fairly arrived at annulose forms of
existences, we might at once intreduce the reader
to the third sul.)-kingdom of Animated Nature;
but, before deing, so, we have thought it best to
describe, more geperally than-we have yét had an
opportunity of doing, the phenomena connected
with developement and growth, as witnessed in the
two great groups of living beings treated of in the
preceding pages; and to this subject we shall there-

fore devote a special chapter..
L ]

# A detailed account of the internal Stmc'turb of the Echino-
dermata will be found in the Author's ® Generdl Outlife of the

£ Lty ” e,
Animal Kingdon.



. CHAPTER XIV.. Q.

ON THE DEVELOPEMENT AND MHT;\NORPHOSES OF THI; ACRITE AND
NEMATONEUROSE CLASSES OF ANIMALS,

O

WE are all of ‘us in the habit of contemplating
the different races of animals with which we are
acquainted as constantly possessing thi ‘same form., {
and  gxercising similar.attributes, throughout the l
whole period of their existence; and if we allow
with  our Smmortal bard that *every man in his :
time plays rany parts, his acts being seven ages;” e
still we recognize in the child, the boy, and theAﬂ %
man, the same, being exhibiting various degrees of
size, strength, and intellect : nothing can how-
ever be more erroneous than such a ecircumseribed
notion. !

Every animal, during the progress of its life, plays
the parts of many different animals; and thdt under
such diversified forms, that at suecessive periods of 1
its existence it canmot in strictness be regarded as
the same creature. Moreover, the offices and duties &
assigned to it during, the phases of its progressive
developement are so various frequently, so opposite,
that its external and internal organs become totally
changed, in «conformity with varying functions as-

I A M iy P
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.
signed to them, so that every Iiving being is, in fact,
a succession of perfccﬂy distinet anifnals growing one
out of the other. We dpubt not that such an as-
sertion as ¢his may be rather startling to many of
our readers; nevertheles$, we doubt fiot that a little
, reflection will fully establish the truth *of the doc-
trine. ~ . ’
The frog goes through the usual gvadations of
growth as 4o esize, and we have ‘young frogs, middle-
aged frogs, and old frogs all .cxghibiting precisely
the same form, and possessed of similaf instinets® =
yet this very frog was formerlysa fish, a tad-*®
pole, living in the water, breathing: by means*of
gills, and sedlling itself through the water by means _
of a long tail, without limbs, or any indicatien of
its future destiny ; moreover, the tadpole was pre-
viously an ege, hpving very ligtle appearance of® ever
being promoted beyond that condition. # **
~ We all allow that a gaterpillar’is an animal: yet
“iwho would dream, did not every-day experience
attest the fact, that the caterpillar would soon live
under the form of a chrysalis; and. the chrysalis in
turn burst forth a gaily painted butterfly ? or who,
ignorant of the fact as taught by experience, could
venture to assert that the chrysalis and the butter-
fly were one and the same creature 2
The above are examples of the great truth we are
now about to inveztigf(tc,' familiar to every one; not
so others, equally astonishing, that we shall here-
after have to lay before. the, reader: and it would
be no easy task adequitely to explain how such
changes are brought about, did we mot begin at
4 ol ¢
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the very beginning of our subject, and, by explain-
ing the simplest instances of developement as they,
occur in the lowest members of the animal creation,
prepare the way for more abstruse and complicated in-
quiries, that will present themselves in future chapters.
- The <ruth is, that all the higher animals are at
the first pariod of their existence almost in the same
condition which the very lowest races permanently
maintain; and we are, therefore, compelled to take
a brief retrospect, in order to introduce a series
of miracles which we must now prepare to con-
template. g

Perhaps no fact is more a matter of every-day
observation than this,—that all animals“and plants
grous; that is, that they increase daily in size as they
advange from their earliest condition, until " they
arrive: at the full and mature dimensiofls assigned to
them by Nature. « The mushroom, in the course

two or three ounces. The sapling which springs
from the acorn, increasing year by year in all direc-
tions, spreads at length its giant arms so wide, and
rears its head so high, that it becomes the monarch
of the forest. Have any of my readers ever thought
how this can be accomplished, or in what the growth
of plants and animals essentially consists ? Buffon,
with that boldness of specuflation for which his writ-

ings aré so remarkable, first hazarded a theory upon

this subject, which his contemporaries regarded as
one of the wildest and niost visionary of all the
“fanciful ideas which emanated from the fertile brain

>
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of a single night, Swells from a germ, almost Imper- ;=0

ceptible from its minuteness, to a plant weighing®
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»
of that imaginative naturalist.” No sooner had the
,microscope dxsp]a) ed to the admiing world the in-
numerable living atoms ,that erowd the drops of
putrid waser, than Buffon declared his belief that
these were the clementary particles of which all
living beings, both animals and vegetablés, were

formcd or, ingother words, that all organiged bemgs'

were but an assemblage of® monads built up into
the form of €he creature which' is, thus constituted :
an assertion which, in thgse days, procured for its
author no little’ obloqwysand harsh criticism W]nle,
strange to say, the accurate obseryasions and strictly”
p]ulosophxeal deductions of modern physiologists
Jhave only” served to shew that” the theory of the
French naturalist was csqeﬁtmlly correct,, although
unfortunately, too much in advance of the tisnes in
which it was plomulgated to, penmt 1ts truth %o be
recogmsed

A mineral only increases in 51zc by the aggre-
" gation of similar particles accumulated upon its ex-
terior; and, however regularly and symmetrically
these particles may be arranged, as, for example, in
the construction of erystals of definite forms, the
whole progress of growth is strictly under the direc-
tion otr physical agents: but the growth of a plant,
or of an animaly is a vital PrQuess ¢ of a totally dif-
ferent character; all addmons in size being made in
the interior of the living substance, by the agency
of that substance itself, in aemanner which we will
now try to explain. .

If the reader will turh for a moment to the Te-

presentatlons of the simplest conférveid Infusoria,

Lar
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delineated in a precéding chapter, (figs. 31, 32, 33,
34, &c.,) it will at‘once be perceived that the growth
of these compound beings is accomplished by the
constant division of each precedingly existing por-
tion’ into two or more parts, precisely resembling %
cach otlfer. ' The Gaillonella, for example, (fig. 32, é_
d,) is, when magnified, as represented in the same
figure at ¢, szen to be®made up of a series of little
cells placed end to end like a string of: beads; and
these cells have obviously all sprouted’ from each
‘bther, each, on attaining it+ full dimensions, giving
'off a young cell in every respect resembling itself,
or dividing into two precisely similar to cach other,
as in the fissiparous reproduction of the higher ani-
malerlas; and, by this simple process being repeated
again tnd again, the enlargement of these compbund
animalcules is accomplished, every cell being a repe-
tition of the last, aud endowed with similar powers ;
of nourishing itself, and of producing a new cell in = >
its turn.  Even when severed from the rest, it may
still retain the same capability of existence which
it had when cenjoined with the rest; and may thus
become the parert stock of a future progeny of cells,
or, 4n other words, of a new Gaillonella. Who,
then, in this case cancdeny that each individual cell
is a living creature ; seeing that it can both nourish
itself and reproduce itself, exhibiting thus the two
great functions which clmraétei-izé.—orgunizcd beings ? A) 7

But, to carry out this argument a little further," s \

Ic‘t us sclect another familiar illustration, derived
from the vegetable kingdom? Every one knows how
rapidly the puff~balls in our meadows are developed,

L]
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growing during the course of a single night to a

_size that would be perfectly intredible, did not

ordinary observation tegch us the reality of the

“fact ; ands yet to the simple question, ¢ By what

means is this extraordinary increase effected?” it
has been quite impossible, until very® redent]y to
give anything like a satisfactory reply. ©On cutting
into these living masses, they are found to be quite
homowepeom in their texture ;' the internal part con-
sisting entirely of a spoRzy subsumu,, without any
vessels for the circulation of nutriment, or ot_hef ;
complication of structure. Whepsexamined, how=
ever, with high magnifying powers every portion
_of the spofidy mass is seen to consist of microscopic,
cells, which, exactly as, in the case of the Gaillenella,
are perpetually springing from cach other, every cell
pruduclng & ney cell preumxl) similar ‘to itfelf as
soon as its own g1owth is af.comphbh&f, so that in
this way millions of millions ef thcse vegetable cells

> are de\eloped in_the course of a very few hours,

and by their plodlglous accumulation build up a
puff-ball mumumg a foot in diameter. Now,it is
evidently quite nuposslble to deny that every one
of these countless cells is as much alive as the whole
mass of which it forms so apparently insignificant a
part; and if the power of nourishing itself, and of
reproducing its own hkem,ss, be any proofs_of in-
dividuality, ev uw}dl is ‘as much alive as the monads,
(fig. 88, a,) which swim at lerge in the putxescem
water wherein anunal or vegetable substances are

o
decomposing.
But we must go a step further in order to discover

* >
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all the important déductions that may be drawn
from the facts cofinected with these primary cells,
of which the humblest vegetables and animals aie
entirely made up. Each cell, once formed, possesses:

an fndep_endent' power of germination, even when A i

separated from the vest of the organism, of which it [
originally formed but an integrant particle ; and even
when dried into an infperceptible atom, and blown
about as dust before the wind, these- nfyyiads of
\ Li{n*isible germs continue t¢ retain th;-ir vitality, and

only wait for accident to place them under favour-
able circumstanceg, by supplying moisture, soil, and
waimth, again*to sprout and multiply themselves,
till every one gives birth to countless® thillions of ,
cells, mad hecomes in this way parent to a progeny
whose “aggregate constructs another plant like the
original, from which. the parent cell yas formed.

Such being ‘the nieans whereby the growth of the

most simple vegetables is effected, and the provision /-
made for ensuring their dissemination, it becomes ©,

at once apparent that the theory of Buffon relative
to the composition is essentially correct; each atom
of the substance of such plants being endowed
with® independent life, it is of no matter how small,
how inappreciable by cur senses, the individuaf dried
cells may be: the gerps of such vegetables as these
may, for aught we know, float continually around
us in the atmosphere undck dimensions of inex-
pressible minuteness, and find: their way through ™
substances which are usnally thought impervious ; as,
for example, in the case of*a mouldy egg, the re-
product".'\"e germ$ have evidently made their way

i

A —



&

.

/.

=

ON DEVELOPEMENT. 303

Ll

through the pores of the egg-shell, with as much
facxhtv as a bird flies through the grated bars of a
dungeon-window. «Even,in the animal kingdpm the
«dissemination of the Infusorial animalcules can only
be accounted for upon the same prineiple :, the seeds
of life, being everywhere diffused thtoughout the
at.mosphere, age instantly at hand to fill each vacant
spot in which their grewth,®an be peymitted ; nay,
the very«dust abounds with vita] particles ready-to
start into actlvc existefice whcncver op,portumt/y :
occurs. ° s

In the more highly organized gnimals and plants,
it is, however, necessary that such wholesale" re-
, production Should be very mate¥ially circumseribed;,
and that, instead of eyery ®ell which entgrs wito the
composition of the body bemg endowed avith a
power of fenerating ‘an ox.gamsm resemblmg the
entire being from which it origrinatefl; such power
of germination should, be limited toa comparatively

S small number: hence the necessity for providing

seeds, gemmules, and eggs, which are, in reality, no-
thing more than cases wherein a. few germinating
cells are carefully stored up and mourished during
the earlier periods of their developement. The se-
‘paratidn of plapts and the humbler Zoophytes
into any number of fragments only multiplies them
to a corresponding extent,—as a whole forest might
be raised from the éuftings of a single tree ; but
it would be rather too prolific an addition to the
human population of this-world, if, when on the
battle-field the shot atid shells tear regiments into
tatters, every fraction of cach slaughtered® soldier

. .[
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should, like the teeth of the fabled dragom, grow
into a perfect man. i %

Various means have, therefore, been adopted to
prevent such dangerous fertility, and yet .ensure an
adequate supply of germinating cells adapted to the
case of évery race of animals: the ciliated gemmules
of the sponge (fig. 6), the buds thatform the Hy-
dra (fig. 11), the gérms t¢hat sprout upon the
filaments of Zubivora (fig. 24, 3), ow are_ reared
within the horny cups of Sertularia (fig. 27), or
grow within the egg-produsitig membranes of Ae-
tinia (fig. 30, g, %), are only different aspects under
whith these wondrous cells become developed under
cireumstances which restrict their growth to parts
adapted to produce and cherish them.

Natuare afteywards adopts a higher type; and tubes,
or little bags, are placed within the body, in which
alone the eggh are formed. In the Asterias these
are very numerous, as we have seen already; but
in Eehinus all these tubes become reduced to five
capacious sacs, wherein the ova are constructed and
retained till ready for expulsion. These sacs, call-
ed the ovaria, at certain periods are distended with
prodigious numbers of such simple eggs, adapted
by their multitudes to store the.ocean with food
on which higher forms of life may be nourished.

We shall now be able to understand the pro-
cess whereby growth and developament are accom-
plished throughout thz Acrite: classes of animals.
The gemmule of the «sporge (fig. 6) is nothing
but a minute packet of geriinating cells detached
from th" mass of the parent, and provided with lo-




ON DEVELOPEMENT. 305

.
: comotive cilia to row it about from one place to
, another. In this condition, the réader will at once
| perceive that it is in all respects strictly compara-
ble to an JInfusorial animalcule; neither would any

L one unacquainted with *its subscque’nt hisfory ever
| think of refusing it a place” among *the® animals
y &

} composing that class .of beings. No seoner ‘does’

the animalcule sponge, koweyer, settle dayn upon the
rock where s; selects its residencg,—or, perhaps we
ought rather to say, is uecxdcntally thrown, — than
the individual cells composing it umnt.dmlely bcgm
to divide, and divide again, by spgntaneous growth,”

multiplying themselves from tens to chundreds, from
J Jhundreds to’ thousands, and froth ‘thousands to mil-,
\ lions, until the spum}}ug Mass attains the size al-
lowed to it by nature. Every nu;roscopxc cell,

therefore, nfay here be looked upon as actiffg in-
depcndenth ; althou'rh co-opcmtmg willf‘all the rest
in the formation of the.lcqulrod structure.

But, \mndeliulo and inscrutable” as is this power
of * self-multiplication bestowed upon the primary
cells of which the mass consists, ¥ constitutes but
a small part of the process that is going on with-
in the growing fabric. These cells are the eonly
visible® agents employed in the construction of the
skeleton that props and gives stability to the other-
wise soft and thpc]c'Sa living substance of the
sponge: secreting from the element dround them
particles of horn, er flint, cor stone, they build
them up into the various kinds of skeleton we haye
before deseribed, nor is an atom out of place throulzh
all the growing mass; and thus fhesgrangd result

~
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attains the definite specific form peculiar to the

animal. 5

Yet, after all the physiologist has thus suceeed-
ed’ in detecting, labouring hard, and straining all
the powers of optical researth, he but perceives the
bricks and “mortar Nature has contrived where-
with to baild her edifices—the rude, materials em-
ployed in forming living. beigs; nothing more. He
feels with awe haw great, how unimagimable, that

.. Power must be, who on’such atoms has imposed
" those laws, that it will bes for ever far beyond all

human penetration to explore.

it will be seen, from what has been sid above,
. that we must regard all growth as proéeeding from.
the myltiplication of the germinating cells of which
an animal is composed; and of course the shape
and ‘condition wnder which an animal exists will
be in accordance with the arrangement of the ag-
gregate of those cells at any given period of its

existence.  This simple fact, which is incontro-

vertible, is the basis upon which all the pheno-
mena of METAMCRPHOsIS depend ; as will be evident
from the following example of the metamorphosés
which the Acalepha, similar to that represented
at fig. 63, undergo. These creatures, in fact, pass
through the conditions both of Infusorial animal-
cules apd Polyps before they arrive at their mature
form, assuming in turn the habiss and appearance
of each of these dissimilar classes, The young Aca-
leph at its first appeavance. resembles precisely the
ciliated gemmule of a spohge, consisting entirely
of a winute, pear-shaped mass of cells, which js
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°
rowed about in the water By innumerable cilia
seattered over its surface’; in thi¥ condition it is
to all intents and purpoges an animaleule, At a
slightly mere advanced period of its growth the
pear-shaped body assunfes the form *of a bell, from
the open mouth of which liftle tenticles® become
developed, whilst all the cilia are obliterased, giving*
the animal exactly theeappearance of a Hydra, or
of a bonfisfide Polyp. The gelatipous dise then be-
gins to extend itself; and, after various gradations
of developement, assumeg the callaition_ of the adult’
Acaleph, and completes its career. _ » *

The lase subject that will require our attention
in this pldcd is the nature of the egg of the low-
est of the oviparous rages offanimals, and the manner
in which the young are developed in o of the sim-
plest structute; g kno“"lcdge.of which will contider- *
ably facilitate our explorations® when® e come to
speak of animals highey in the scale of creation.

An egg of this description, before the embryo
begins to be developed, consists of a yolk, of a
delicate transparent globule of micrescopic dimen-
sions containing fluid, enclosed in. the yolk," called
the germinal vesicle, and of a thin covering or shell
enclosﬁlg these esgential partss Such is the * crude
original” of by far the great majority of animal ex-
istences! A few subordinate structures are after-
wards added to these; but essentially, all oviparous
animals, whatever may be their subsequent form,
however different their attributes, worm, insect,
snail, fish, reptile, bird; all are developed from n
egg of similar composition ! Perliaps, there is no

LA
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subject of reflection more overwhelming to the
mind than this simple fact, that the yolk of an
egg with the translucent spot within it, isolated
and cut off from all external influences, should be
endowed with ‘powers so 1aysterious, so incompre-
hensiblc. '

Pet us, however, now take an ege of one of the
humblest worms,—such, for. example, as that repre-
sénted in fig. 60,—in order to estimatg, the changes
that take place in it duriag the growth of the little

, 'Entozoon it produces. . :

- The yolk at first appears a single mass of granular
substance filling the egg-shell: after a dime, how-
EVET, a very strange process is observalle; the yolk
becomes indented across by a deep fissure, and soon
divides into iwo distinet halves; each half separates
into“two others, and these again split, tach of them
Into two 1iose; so that in a very short period the
yolk is broken up'by this repeated division into an

B

immense nunther of little cells, the materials where-

with to build the future worm. 'After some time
longer the eells thus formed seem to be agglome-
rating themselves into a definite shape, the nature
of which soon becomes apparent ; and a worm-like
form, folded upon itself and curiously mouided to
the capacity of the shell, becomes distinctly recog-
nisable". The worm, be it remembered, is at this
time entirely composed of these approximated cells,
without' any internal cavity or, defined organs ; and
this, in fact, is the conzlition in which many of the
Sierelmintha remain through the whole period of
their existence. No effort is as yet made to de-

Y D
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velope even a rudiment of an external limb, neither
are organs of sensation of "any sortexs yet hinted at.
The Stefelminthous worm, when arrived at maturity,
is, in ~ ~t, precisely in the same condition that the
grub or va of an insect exhibits transitoril ly before
the senses and external appehdages of tlie bod)
begin to shew themselvgs. .
The further prosccutwn ofc this enqu;ry we shall
resume malu.‘proper place ; “the plecedmg remarks
will, howevef, be of lmpcvtance when we come to

discuss more fuliy the phcnomeﬁa Svhich 'u:compzmy' '

the developement of the .utuulate classes ‘of ani- ®
mals, and the metamorphoses to wliich they are sub-
jeet: for let it be understood, that although for the
convenience of the Zoologist it has been ‘f(nuld
necessary to divide and subdivide the animal king-
dom into Sab- lungdom's and Classcs, afld Ontlers,
and Genera, and’ doubtless the members: belonging
to each are widely separated from each other by
' many and most obvious distinetions] ye shall never-
theless continually perceive, as we thus closely in-
vestigate Nature, that the sanfe grand laws preside
tlxroughout the éntire series of animal organisms;
proving that a muty of design pervades all ithe
works ®f the .ALMIGHTY CREATOR, and that, in-
numerable and diversified as are HIS creatures, ““all
are but parts of one stupendous ® whole,” collec-
tively proclaiming, in language not to be misunder-
stood, the power, the wisdom, the benefidence of
Gob.

e
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S P Tue 'Aﬂnulmc' or artjcglated division of the

® animal ‘creation, lpon the C()ﬂtelnpldtl()ll of which
Wa are now about to enter, compriseg all those
, races of living be#gs wluch, like the #lBarth-worm,
® the T‘l\, the Scorpion, oor the Lobster, have their
bodieg (.ompascd of a \uccusxfon of rings or anifulose

“* segnments, to which external dppmd.v&s, given for

the purposte ef focomofion, are genérally superadded;

these latter being® glways symmetrically arranged
upon the two sjdes of the creature. Infinitely diver-
sified in form and attributes, the *Articulata are dis-
persed througl eyery Tegion of our globe. The wide
realms of the ocgan are densely occlipied by innumer-
able forms of animals of this (1LSC11P[10D, the fresh
waters of our lakes gnd streams, o{ e\exy ped and
every ditch, abound with countless multitudes, The
soil of the earth harDoars its fair proportion; while
almost every kind of vegetabld, edch shrub, each tree,
nay, aliost every flower and every leaf, affords a resi-
dence to some appwpr.]ate inhabitant belonging to
tlois extensive department oi creation., Lastly, thc au
frself glvcs ample range for insects capable of flight
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v
to exccute important duties ifi that clement, and
thus secure a new field for‘activity «md life.
Dissintilar, but yet allied in structure to each other,
the animaly composing the articulated dwmon of
+, Dature have been arranged in several classes, edsily
. distinguishable by simple and prmmnentvchnmcters.
The ANNELIDANS, the feeblest and theg humblest *
members of the group,uhav e sheir bodjes formed of
very numerays little rings, (annelli, whence the
name,) to edch side of which there are frequently
connected organs of (hﬁ(.;ent kinds, which are either
useful as agents in effecting Jocometion, or are de-°
voted to soane special purpose ; alawugh to many of
the lower‘rices such limbs hate been altogether
denied. The movements ofethese worm-like a;nmals
are still very sluggish, and their senses obtuse, in
the lowest nfembers of the group, m(leed “the ifistru-
~ments of the lughm senses areenot md¥e apparent
{&"‘ than in the Holothuria_and Siponculus, to-which in
& Lyvery many points of their cconomyethev are inti-
mately related. Yet, apathetic as such humble crea-
tures appear, and despised afid neglected as they
generally are, we ‘shall soon perceive, as we become
acquainted with their history, that they are by no
mcmls‘unworthy pf careful examination; many of
them displaying singular perfection of internal struc-
ture, and all an adaptatwn tothe partlcnlar snu.mons
they are intended Jfo ocetipy, which must for cxbly n-
2

terest the attention of any rcﬂpctmg mind.

. But it is not in this, point of view only that the
Annehdans claim our attéention; a very slxght acquaih-
tance with their history will serve to teach as that

. Q'
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they are really of very great importance in the
general scheme of creation, and that upon them
numerous races of animals are almost entirely depend-
ent for their subsistence. :

 From Nature's chuin whatever link we strike,
Tenth or ten thousandth, breaks the chain alike—""

and so numerous are the mutnal dependences which
concatenate all the various tribes of living beings, that
there is no possibility of calenlating ho“ extensively
the absence of any one growp might influence the
wc]l-bcmg, or even the existence, of others. The her-
bivorous and graminivorous species even of quadru-
peds, by converting® the grass of the fields into thei,
own flesh, prepare food which i sindispensable to enable
the more mtelllgent arnivorous animals of the same
class To live; and; in a lower ephere, the fvorms we are
now about {6 .spc'ﬂ\ of, are, in like manner, constantly
employed in changmg the meanest and appzn'entl)

f

most useless remnants of nutrmou‘; matter into ani-

mal food, such as is an essential provision for the
maintenance of innumerable bemga far more highly
gifted as relates.to their faculties and the amount
of eajoymeit of which they are capable.

The lowest members of thc class, before us éhibit,
in many respeets, habits analogous to the vermiform
Echinodermata, Most of thcm are marine, living in

the vu.lmt) of the shore, where t,l,ley burrow in the g o

sand, much in the same,manner s the Siponeuli; and,
in many instances, theyare found to line the holes ip
which they live with a calcareous deposit exuded
from the surfeee of their bodies ; or some of them con-

~
.
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struct factitious tubes of foreig’n substances, or even
gesidences composed of true shell. =

Among the tubicolous, pr sedentary Annelides, we
shall selecka few of those most frequently met with
on our own shores, in otder to ﬂlustmte their habits
and general economy. Lvery one must h’avc‘observcd
that stones, dead shells; fragments of pottery, or any”
similar substances that have .been immersed for any
length of ume in the sea, become, covered over with
u'regularlv twtst,ed c.nlcatgous tubcs, Wluch some-

>

times accumulate in great abundance, and not unfre-

quently masses of similar “tubes are brought up

from considerable depthis by the lines of the fishér-

man. If, while the contained animals are aliye, these
YOL 1% Do
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be placed in a vessel of sea-water, few spectacles
can be more pléasing than that which they will
speedily exhibit. The wouth of the tube is first
seen to open by the raising of an exquisitely con-
structed door, and then the creature cautiously pro-
trudes the anterior partof its body, spreading out at
the same time two gorgeous fan-like oxpansions of a
rich scarlet or purple eblour, which float elegantly in
the surrounding water, and serve asbrinchial, or
breathing-organs. = The S4pula, for such is the name
of the worms which fabricate’these tubes, when with-
drawn from its residence (fig. 96, b) is seen to have
the hinder part of its body composed of“a series of
Mattened rings, cntu'ely destitute of Hmbs or any
other appnndages. The' tuba wherein this Annelide
resides is caltareous, being formed by an exudation
from ‘the creature’s body, which, even under water,
soon hardens’ into ‘shell, by a process very similar
to that vvhereby the shells of, the Mollusca are con-
structed, and, in this tenement, the limbless worm
is necessarily destined to remain during its whole
life-time fishing for such food as may be obtained in
the immediate vmmt) of its residence.

The Spirorbis is another shell constructed by

minute Annelidans, still more coremon than the pre-

ceding ; for upon tl\c beach it is scarcely possible
to pick up a piece of sca-wced without finding it stud-
ded over with numerous specimens; as represented in
the annexed wood-cut {fig. 97, @). The shelly tubes
inhabited by these littlc'worms are not like those of
Sérpula, of an irregular twisted figure, but, on the
contrary, are rolled updn themselves in a spiral form,

!
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with one of the flat sides firmly cemented to the
ssurface of the object to which thé" creature attaches
itself.

When magmhcd (fig. 97 b. ¢) the neck of the
Spirorbis is found to Be furmshed with a ’perfect

L L]

P>

opepeulum, formed ase¢in Serpula, by a peculitr de-
velopement « of one of the tentacula in the vicinity of
the mouth, whigh answers the purpose of a little
door, and likewise with branchial plumes of a less
complicated structuresthan in thq genus last men-
tioned, but still presenting a very extensive surface
for the purpose of exposing the blood which passes
thlough them to, the influences of the oxXygen con-
tained in the surroundmg water, °

A httlc reflection will at once shew us why the
respuator) apparatus of these’tube-inhabiting worms
is situated in so strange a Eosltlona being mvarmbl)
attached to the neck of the animal, and not s in all
other races of tbe Annelida distributed in various
parts of the body. Had the ’)reathing surfaces been
placed in any other sxtuatlorr, it is evident that, while
the worm remained in its shell, the water could
never have obtained free admission to t};:m, and

- P -
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consequently respiration would have been impos-
sible; whereas, by the elegant arrangement adopted,
the simple raising of the, operculum, which closes
the orifice of the shell like a lid, or the slightest pros
trusion of the creature’s hedd, suffices to ensure the
due acration of the blood, without unnecessarily ex-
posing the little worm to danger.

The above mentioned anfielidans reside in a cal-
careous tube, \slu(-h 18 accwted by the mlrf’me of the
animals, and hmdem intd real shell. There are,
however, upgn our shores,rumerous spec;e: which
inhabit factitious, residences, made of grains of sand
or fragments of shell, that they are enabled to con-
struct for themselves by means of a resarkable set.
of organs orovided for the purpose. The worms _in
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question are called Zerebelle, a name originally be-
stowcd from an erroncods notion entertained by the
ancxents, that the) were ablé to bore into solid stones,
a mistoke, the origin of which it will be easy to
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understand when we have explained the real nature
,of their curious demiciles. or

The body of the Terebella (fig. 98) 1esembles in
its general, aspect that of a Serpula, and in like man-
ner the breathing apparatus is attached to_the Crea-
ture's neck ; but here it will be observed the bran-
chial organs eqnsist of little arborescent tufts, anfl not*
of fan-like expansions as in the preceding genera.

Instead ot chaving the little operculum of the Ser-
pulaa and Spirorbis, we findsthe head in this genus sur-
mounted by nuferous ﬂqph) ﬁlamentous z\chndaues,
of very considerable length, and anmeovex endowed
with extmordinary powers of extensioi and eon-
. traction, whtreby they can stret®h themselves to an
amazing length, or alucml-. mto a very small cpmpass
at p'lcasnrc. Each of these filaments is nmbugl with
a glutinous®seer etion, \\hlch adheses tehaciodsly to
anything it touches, and tlhius 4o a ¢ditain extent
hecomes a prehensile organ,

Thus plO‘v’ldCd the lercbella is quite ready to set
about the construction of its residence, which it
accomplishes in the following manner,—Stretching
out its tentacula in all directions npon the sand in
search of proper materials, it speedily selects such
fragm®nts as are adapted to its purpose, which be-
come attached particle by particle to the glutinous
surface of the retractile ﬁlnmentx, and are thus
brought down to t’lw néck of the animal where the
formation of the shell begins. Here they are ar-
panged with as much yegularity as rows of bricks
in the construction of a house, and cemented togetiier
by the tenacious exudation, until @ tube is formed,
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encasing the upper part of the creature’s body, and
which is progressively extended by the same process,
antil it attains the length of several inches. By
keepiﬁg the animals alive, the whole process may
easily be witnessed, and by varying the materials
within reach of the tentacula the Terebella can be
mad® to convert its tube into a kind of party-coloured
Mosaic-work at the pleasure of the observer.

“When much annoyed the Terebella geeras to have
no objection to leave the shell which it has thus
i"onstmt.;ted‘\\;itlx s6 much labour, antl to set out in
tsearch of another locality; and sometimes it may
even be meét with in considerable numbars at very
low tides lurking ‘beneath the stones:lvse to the,
“water's edge. its mode of locomotion is peculiar,
—stretching out its long and very extensible labial
tentacles, they are easily fixed by thei# own adhe-
sive power to anye foreign bodies in the vicinity,
and then, by the asSistance of, these nunierous living
ropes the creature drags itself along from place to
place, of course continually shifting its hold as it
wishes to proceed further, In the water, moreover,
they are stated to be able to swim something after
the manner of a leech, by the undulatory movements
of their bodies. : i 0

We must now proceed to examine the internal
economy of these tubicolous WOrms.

The circulation of the blood is gffected in the fol-
lowing fnanner,—Placed beneath the integument of
the back, and lying immediately upon the com-
mincement of the alimentary canal, is a capacious
vessel (ig. 99 ¢), which, by its powerful and regular

e
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contractions, is soon seen to perform the functions

of a heart. Into this vessel all thg blood, and most

a - - .

probably the nutriment derived from the alimentary
« -

canal, as well as the blood from all parts of; the
body which has I:Jcen deteriorated. by circulatiou, 18
conveyed by large veins, which open into its pos-
terior extremity. From #hé opposite end of the
feart are given off ifumerous vessels which Tun im-
mediately to the respiratory tufts, a, .a,'.that are
§ituated on each side of' the_ neck, and distribute the
blood - through all the. branches into which those
organs subdivide. Here, being exposed to, the in-

. .,
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fluence of the air contained in the surrounding ele-
ment, the blood becomes arterialised, and is again
collected for distribution through the body. This'
is accomplished by a larze vessel, which receives
the blood from the branchim, and as it runs along
the venfral aspect of the body gives off branches
righ and left, which divide and subdivide to supply
the whole system with the vital fluid.#

The anatomical readerwill therefore At jonce per-
ceive that the ventral vesse] and its branc¢hes perform
tae functions of the artérial system, and that the
branchi® themselves here act the part of a heart.
Indeed, according *to Milne Edwards, the, branchial
Aringes contract froma time to time very Jorcibly, and
thus drive the hlood aftet it has undergone respi-
mtion:inté‘ the vessels appointed to distribute it
through the body. Consequently, it will be seen
that there are two, motive agents’ here employed
mn order to complewe the circulation, one, the con-
tractile vessel b, destined to supply venous blood to
the branchial tufts, while the branthize act the part
of a heart to the rest of the system.

A second important group of thé¢ Annelida is re-
presented by the well-known Medicinal Leech, and
consists of a race of worms at once distinguishable
from all others by the terminal suckers appended
to the two extrenfities‘of the body, which here super-
sede ali”the ordinary instruments of locomotion, and
have obtained for the whole tribe the appellation
of “Sucroriaw Asxﬁr,mxss.” The general cha-
racters of the Leech are too.well known to require

™ Milng Edwards.  Annales des Sciences Naturelles, tom, .
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description here.  Their lonk and flexible body,
Lby the undulating movements of which they can
swim gracefully through, the water in which they
Jive, as well as their other mode of p\onreqeion,

3 by alternately fixing thtir aucl\mg-d‘iscs tq, the® sur-

face of aquatic plants or other objects upon which
they move, arg familiar to every one, although, per-
haps, few are aware how nuprerous and widely distri-
buted worms,of this description axe. 3
They are b) no meang confined to fresh water:
many species are marife, 1mng upon Mment races
of fishes to which they attach t,bomsel\eb, leading’
a parasitionl life at the expense of thieir unfortunate
Jvictims. Others pcnccute the *inny inhabitants of
our_ponds and rivers, or, tven leaVing the avaters,
come on shore in search of food, wherg they take up
their abode ‘in dgmp or humid situgtions, andsome-
times become serious anno\anecs to® fhe traveller.
Y Al Of these terrestrial Lyeches,epelhaps, the most for-
@, midable are those which ﬁequult sthe woods and
swampy grounds of the Island of Ceylon, where they
are always 1eadv to fasten on unfoxtunate travellers;
and, from their actmtv and bloodthirstiness, are such
formidable assailants as to vender the places that
they otcupy almost impassable.
The structure of a Leech is evidently widely
changed from that of the' Tubicolous Anyelidans,
- and their rebpuagor) organs are found to be con-
structed upon prineiples adapted to their altered
habits. The branchial tufts, situated upon the neck
of the sedentary wornis described abow, are 1bw
replaced by a totally different dpparatuss whicl,

s %2
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is equally efficient Yor the purposes of the ani-
mal. This consists of a Series of pores, arranged,
along the sides of the Leech’s body, eath lead-
ing into a little membranous bag, situated in the
intefior of the Leech, which is, of course, filled
‘with thé swrrounding element. These numerous
"bags' are, cessentially, internal branghim; and the
blood, which .is largely distributed over them by
abeautiful net-work of vessels, is puzifiad, exactly
in the same manner as whRen the branchiz are ex-
ternal, =~ by 5 d

The most interesting part of the anatomy of the
Lecch relafes, kowever, to the structure ofeits month,

c

which presents a pfece of mechanism €hat is quite,

unique, in the Animal Creatipn. In the medicinal
Leech. which alone possesses the apparatus we are
" about ' to déscribe in a complete conditiori, the mouth
Is a dilatable orifice; situated near the centre of the
anterior sucker, and svould seem, at first sight, to
be but a simple *hole. Just within the margin of
the aperture, are situated three bequtiful little semi-
circular horny saws, arranged in a tl;i-radjaté manner,
so that their edges meet in the centre. It is by
means of these saws that the Leech makes the in-
cisions whence blood is to be procured, an np"gmtion
that is performed in the following manner : no sooner
is the sucker firmly fixed"to the skin, than the mouth
becomes slightly everted, and the ‘odges of the saws
thus made to press upon the tense integument, a
sawing movement being at, the same time given
to “each, whereby it is mdde gradually to pierce
the surface, and cut its way to the sluices of blood

R
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. .
beneath. Nothing could be niore admirably adapted
+to secure the end in view than the*¢hape of the wound
thus inflicted, the lips of which must necessarily

‘be drawn.asunder by the very contractility of the

: skin itself; nor can we doubt that the enormous
S ) sacculated stomach, which fills nearly the whole
body of the ILeech, is equally a contrivance to ren-
der these creatures effieient@s medicinal agents for
the use, of munkmd That it was for man, and pot
for the Leech, that this sttucture was designed, there
can be no 1easonab]c°cplcst10n. " The, Leech, in |t~
. native element, could hardly hope for a supply of

hot bloodeas food ; and on the othcr‘ hand, its habits

. are most abstemious, and it may be kept alive and

: healthy for years, with 1o other® apparent nour-

ishment than what is derived froui bures water

frequently “changed ; even Jwhen <t large, minute

aquatic insects and larve form it§ “usual diet:

whence, then, the necgssity for t]us curious cupping
3 .xppamtus -

Another convmcmg proof of the adaptation of
the economy of these Leeches to -the necessities of
mankind, rather than to their own support, is the
remarkable disproportion between the quantity of
blood*swallowed.at a meal, znd the slowness of its

} appropriation as nutriment. A Leech, in the course
of half an hour, will gorge itself almost to bursting;
~ while observation proves that it requires a whole
’ 318}, year to digest the -quantity of .‘food' thus rapidly

A imbibed, during the whole of which time the blood

remains in the body of the Leech in a fluid don-
dition, instead of coagulating or becoming putrid,

e
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as it would inevitably do under any other circum-
stances. o

The medicinal Leech is” found in great abundance
in Russia, Sweden, Norway, Hungary, and Bo--
hemia, and likewise throughout Germany, Holland, .
Italy, and Spain. In France, they are by no means {50
so abundant; and in England, we are almost en- I
tirely dependant upon the mnportation of Leeches
for our supply. Such, -indeed, is their atility in
medicine, that they form % very important branch
of commérce, as will be pretty evident when we ¢
are told that, aceording to a statistical report pub-
lished in 1826, the hospitals of Paris alone consume

upwards of three hunidred thousand per ahfium. o
Wibh respect to the other Leeches commonly met &
with in the streams and rivulets of our own country, ]

"various and most contradictory opinion$’ have been
entertained @5'o their capabilities of phlebotomizing - ]
other animals, Linnmus asserts of the Horse-leech lm
(Hirudo sanguisuga), that nine could kill a horse! !
whilst others maintain that this redoubtable species 1
never attacks any. warm-blooded animal. The fact

is, that none of the numerous species of ordinary

Leeches possess a cutting apparatus at all compar-

able to that bestowed«upon the medicinal T.eech. |
It is true that they possess horny teeth similarly

disposed, but comparatively very blunt and imper-

fectly developed. These Leeches jindeed live upon
fresh-water snails and other minute animals ; they .
are, moreover, specially fond_ of earth-worms, which,
they swallow with great avidity, sometimes even
leaving the water in search of them. The structure
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of their alimentary canal is Nkewise very different

Jfrom that of the species used izvmedicine, and by
no medns adapted to form a reservoir of sufficient
-capacity tp permit of very inordinate repletion.

The Leech lays a dogen or sixteen eggs, en¢losed
in a little cocoon, or common envelope. « The co-
coons of the gommon Leech of our ponds (Hirudo
pulgaris) were, until recently, so littJe, known, that
they were rggarded by Linnaus in his carlier wopks
as peculiar fnimals, undew the name of Coccus agua-
ticus. The process eof “the “dévelopeinent of tle
young Leeches has, however, si‘ng‘,e been  carefully
examineds and the following curious “facts gsta-

, blished bry‘the observations of M. Carena:—This

gentleman, while wag:hi'ﬁg some of the Legehes in
question that he had confined in a large glass jar,
saw one of “them carefully c‘}nployeg in ‘fastening its®
cocoon to the sides of the glass, whteh it accom-
plished by pressing it, cavefully” by means of its an-
terior sucker.. The cocoon, whén, thus deposited,
was about two fines ® and a half long, covered with
a thin skin, and of a yellowish-green colour. Inits
interior, about % dozen little round, isolated bodies
were apparent, which were the true eggs af the
LeecH. On the sixth day, these gave birth to little
Leeches, capable of moving about, although their
bodies at this time resemfibled nothing but little
oblong masses gf a freenish colour.  On the tenth
day, they seemed surrounded by a soft transparent
. substance ; and on the twelfth the suckers and the
eyes were distinctly visible, ulthough of a l'c(}\.lisln
# A line is the twelfth part of ansinch.
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colour. On the sevehteenth day, the blood-vessels
and internal organs-became ‘apparent, and the forma-
tion of the body was thus gradually completéd. Im
the mean time, the cocoon had become .more and-
more' distended 5 and, from ethe first moment that
they were able to move, the enclosed Leeches had
anever'approached either end of their prison without
pushing it violently witk theiz heads, until at length
théy had made a sensible impression upon “its walls,
and ultimately succeeded vin breaking it open at
each extremity. They then Aried to' get free; and
on the twenty-first day the first managed to creep
out.  On te twenty-second day, five moresfollowed,
and on the twenty-third, all of them Lad escaped,
and were swimming or créeping about in the neigh-
bourhgod ; their ‘length at that time being about
& quat'ter of an inch, and their thicknes§ not much
greater than that of = sewing thread. '
The Earthworms (Zumbricus terrestris) form an-
other important race of Annelides that breathe by
means of ‘internal sacculi resembling those of the
leech, an arrangement which is obviously rendered
necessary by the habits of these TERRICOLOUS* AN-
NELIDANS.  No external limbs are as yet developed,
and yet, strange to say, we find worms so proberbi-
ally helpless performing feats without the assistance
of such.appendages, whith other animals would in
vain attempt, making their way beneath the surface
of the ground with the utmost -facility, and with a
quickness, too, that to a reflecting mind must seem
periectly marvellous. But in the Earthworm, al-
; * Terricolous, living in the earth.




P
$a.

b9

| ras

X

ANNELIDA. 227

though no legs or otfler locothotive organs are evi-
, dent to the common observer, Nature has begun to
sketch “out, as it were, the first rudiments of those
»limbs that in higher races of articulated nnilﬁa1§ be-
come gradually perfected. The body of the Earth-
worm, as is well known, consists of assuceession of
strong  fleshy, rings,-by the action of, which the
animal can contract or lengthen itself at pleasure.
These yings.are generally looked npon as being quite
smooth and devoid of owtward appendages; a little
examination will, howevgr, show that each s.qgment of
the worm is furnished with a sgt, of short, horny)
recurved shooks, which®can be retracted r protruded

, at pleasitrds The points of ‘these hooks arve all

turned towards the tail, and the ®ffect which such
an arrangement will have upon the_q)r(;gression of
the animalfwill be at once appreciated by the teader.”
When the worm wishes to burrow thdugh the soil,
it forcibly elongates itself, pushing its wedge-like
head into the,yielding earth. Had it no auxiliary
apparatus, the subsequent contraction of the animal’s
body would only draw the "head. back again, and
nothing would thus be gained by the effort. In this
dilemma, however, the hooldets are brought. into
operﬁion, which being protruded from the crea-
ture’s sides, take such a firm holc}’ of the surround-
ing earth as to prevent retrogression, and thus the
Earthworm laboyrs on with most effective exertions.
The food of the: Earthworm is not a” little re-
_markable, affording apother instance of the care-
ful economy every wlhire apparent in the Animal
creation, whereby nothing is permitted to be lost

i LS 2N
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that may be made available as food. The Earth-
worm as it burrews, swallows copiously the soil . :
through which it makes its way, and its stomach
and alimentary canal are generally filled with carth, -
exactiy as the digestive organs of the worm-like
Echinodeims swere found to be replete with sand.
in fact, the same great object is attgined in both
cases, namely; the recorversien of the crumbs that
fall from Nature's bounteous table intg, a*form in
which they may be made available as nourishment.
Mixed up with the rich soib wheréin the Earth-
worms live, arc quantities of vegetable debris in
progress of decomposition, which, being sawvallowed
with the earth, are thius converted into sustenance; .
and when we come to “think how many hungry
mouths, are to be fed with these despised worms,
how many birds and fish derive, from such a source,
their chief support, ave cannot but be struck with
the importance of the gart performed on the great
theatre of animal existence, even by .the humblest
and most helpless creatures. : ]

Other tribes of the Abranchiate Amnelidans, close-
ly allied to-the Earthworms in structure, mhabit
the mud at the bottom of fresh-water brooks and
pools, excavating for themselves holes wherein to
live, or sometimes_manufacturing factitious tubes by
agglutinating foreign paiticles together. To these
worms the general name of Nais has been given, in
memory of the visionary, Naiads: that presided over
streams and fountains,  +

The Nais (fig. 100) is a simple worm, constructed
very much after the same manner as the Farthworm,
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to which it is nearly related in many .respects. s
_mouth is furnished with 4 long preboseis, wherewith
it feeds"itselfy partially protruding its body from the

l"l‘g, 100. : C 8

" cumstance connected w1tf\ 4he history of these little
worms, is their astomshm g power of roproﬂucfng por-
tions of their body “hen mutilated by saccident or *
desigm, or even of dividing sf)ontaneom,l_:, into two or
more individuals, The Nais proboscidea, (fig. 100,)
for example, after it has 'm'n'ed at*maturity, at w hich
time it consists of only fourteen segments, is further

lengthened by the de\elopcment of other segments,
“luch are produced in the vicinity of the tail, at a

| ey
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orifice of the habltatlon i which it dwélls, s0 as to bo
able to cgtch such mirute aquatic ereapures as, are
fitted for its, sustenance. The sost remarkable cir-

point indicated in the drawing by the letter e,
Thesé» new scgments, in time, become separated by
a constriction from the original Nais, and by the
developement of ocular specKs and of a protrus:b]e
proboscis, spccdll)’ déchare themselves to be growing
into a worm prccxscly similar to the original; but
beforc the separation between them is accomplished
the formation of a thizd, and even of a fourth Nais
has been observed, so that four animals, in differént

’ L)
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stages of advancement towards perfection, may be
found still joined- together as represented in the
figure distinguished by the letters a, b, ¢, d.

To those who are fond of indulging in curious
speculations, this division of the old Nais into young
ones, presents a very singular phenomenon. As the
segments that will form the new Nais are produced,
not from the tail of the original one, but only in the
neighbourhood of the tail, it will be scen that after
separation the tail of the »ld animal belongs to the
young one ; and when a similar process is repeatcd
‘o give origin to a third offspring, the same tail is
bequeathed as a sort of heit-loom, and sq on from
generation to generution this immortal .ail is trans-
ferred, from parent to psogeny, forming as strictly
an entgiled estate as any eldest son could wish for.

The last'and highest division of the“Annelidans
comprises a*series of animals, for the most part’ des-
tined to lead a more agtive life than any of the pre-
ceding, and conseéquently Nature has liberally fur-
nished them with instruments of” locomotion that
were denied top the lumbler races, not that their
limbs can as yet, in strictness, be called legs; they
are rather oars, or paddles, wherewith the worms we
are about to consider are enabled to row therdiselves
about in the water, which is their native element ;
nevertheless, they are stich near appm\mmtmm to
legs, that we shall not be® sarprised, in the next
chapter, to find ourselyes compelled to bestow that
title on organs of a very similar descnptlon.

The Nerels, (fig. 101,) many species of which are
frequcntly met with upon our coast, will serve gs

.
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9
an example well caleulated to Hlustrate their general
Jistory.  The body of ‘these werms consists of a
consccutive series of rings, all of which, with the

Fig, 101. -

exception of thé anterior segments that constitute
the head, seem to be repetitfons of each other, only
differing in size, as they taper gradually towards the
tail. Upon every one of these rings several external
appefidages are observable situated on each side of
the body. The uppermost of these appendages is
frequently a tuft of branching filaments of a bright
red or crimson)ﬁol&ui, in the living animal; in
other cases it is a single stem, to which lateral fila-
.ments are attached, giving it a pectinated appear-
ance, as in the specimen represented in the annexed
figure ; or else in some species the organs in.question

Qo
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are mere vaseular prominences or lamellw, formed
by processes of tha skin. But whatever may be the
shape of these organs, their nature and office is the
same ; they are almost entirely made up of the rami-
fications of blood-vessels, ard being constantly im-
mersed I the surrounding water, the blood con-
tained in them is thus effectually exposed to the
influence of the air centained therein, and respira-
tion adequately provided for. These_tufts consti-
tute, therefore, so many prirs of gills, or branchize,
and, from toe circumstance of their< being situated
~pon or near the: back of the animal, this group of
Anpelidans is distinguished *by the name. of Dopsi-
branchiate.® # t

The other appendages: to each segment are sub-

servient to locomotion, and are called the oars; these
are generaliy twa in number on each side, one being
situated nea. #he back;" the other near the ventral
aspect’ of the body. These two pairs of oars are
generally separated from each other by a wide in-
terval, but occasionally they are so'nearly approxi.
mated as not to he reatdily distinguishable ; or there
are cases in which only one pair of oars is developed.
Whep perfectly formed, each oar is found to consist
of a strong fleshy pedicle, from which thers pro-
Jjects an appendage called the cirrus, which is of very
different shapes in differcnt genera, sometimes being
long and filiform; at others expaiided into a broad
paddle like that of a Sandwich Islander's canoe, or
occasionally it may be very small and scarcely per-
ceptible. ‘

«, * Dorsum the back, and branchia q zill.
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In addition to the 3cinus, each fleshy pedicle is
furnished with a packét of stiff hairs, or sefe,
which cin be p. ‘ruded or retracted into the bod)
at the will of the animal : these from their e\panswn
furnish a very important additional “surface,s and
thereby add greatly to the propelling power of the
oar, and moreover sorpetimes constitute a most for--
midable app'\ramb of defensiye weapans; as, for in-
stance, ine the Aphrodite aculeata, or Prickly Seu-
MoUSE, whefe the setw are of great strength and
sharpness, each being fyrnished’with nunferous barbs
exactly like the spears of the Australian savages, so)
that an agsailant must<needs be huntrry indeed, to

_venture o swallowi ing suc 1 daugerous morsel.

'1 he muscular covering ‘ofath® body of these worms
is very strong, and bcmg made up of, longltu(hnal
circular, amdl oblique fibres, very great freedém of -
motion is allowed in every pd’ssxble direction ; but in
addition to the usual muscles ‘which exist in the
Leech, and in the Earthworm, thefe i is now a special
set of muscles &ppropriated to the movement of
every oar, so that all the lateral instrpments of pro-
pulsion are worked with a precision and dexterity
truly admirable.

It isa beautiful sight to see a man-of-war’s barge
full-manned with sturdy rowers, ghdmg along over
the level surface of the sea, thé oars all Leepmg time
with such premsxo?n, that they seem to mové as by
one impulse. It is a grand spectacle to beéhold the
meteor-like progress of a steam-ship, as it cleaves
lta onward path, but far more beautiful, far mare
magnificent to the admirer of the works of Nature,

A “
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is it to observe the®movements of these splendid
worms. A ‘ ,

We have before us now a specimen of one of the
largest and most elaborately constructed species, the
Euntee gigantea, measuring apwards of four feet in
length, end -consisting of four hundred and forty-
eight segments, all provided with their complement
of oars. Let any one of my readers imagine this
girgeous animal, free in its native seas, blazing as
it does with iridescent tings that answer back again
the glowing brilliancy of astropical sun, while it
“rows along its ““ nary state by means of upwards of
seventeen ‘hundred distinet 'propelling laminze, all
wielded with such energy that the eyeican scarcely
follow; the rapidity of their movements, and he will
perhaps form- some faint idea of the efficiency of a
 loconotive “apparatus such as is provided for the
Dorsibranchiate Arnelidans. Upon our own' sea-
coasts, indeed, he may indulge himself by witnessing
a similar spectaclé upon a smaller scale, and succeed
in forming some estimate of the perfection of this
complicated machinery.

The Nereids, as might be expected from their
activity and erratic habits, are carnivorous animals ;
and, innocent and beautiful as they look, they are
furnished with weapons of destruction of a unique
and most curious desciiption. The mouth of the
dead Nereis appears to be & simple opening, quite
destituté of teeth, which leads into a capacious bag,
the walls of which are provided with sharp horny
Pletes, such as we shall afterwards find in the giz-
zards of some of ' the higher animals, in which they

-
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are useful in crushing ‘the food before it is admitted
Jnto the real stomach. Tt is note surprising, there-
fore, thit by many anatomists the structure m ques-
‘tion was described as a real gizzard, or by <ome as
the stomach itself. A-little attention to the Habits
of the living Annelide will, however, scon eveal the
true character of tha organ. No sooner does the
creature wish to seizes its feod, than this so-called
gizzard s ul.stantly tumed lnblde out, in which cdn=-
dition it protrudes from tle mouth®
like a great proboscise tl the teeth,’
which were before concealed in
the interior of the cavity, now
. become external, and display ds
pretty an assortment of rasps, files, «
knives, saws, hooks or crooked
fangs, whéerewith to tear, cut, .
bruise, or hold their prey, a8 an} ;
one could wish to see. We give

in the annexed figure (fig. 102)°
a specimen of this apparatus as
it exists in Ph J?lodoce mazxillosa,
from which the reader may easily .
judge of the formidable character
of tlfis strange mouth; it is re-
presented as it appears when fully everted, and
the teeth or fangs all ready for action. Let us
suppose them whén i this condition plunged into
the body of some poor “heedless victim, while at the
ame moment the proboscw is rapidly inverted and
withdrawn, the prey is seized and Swallowed at-the
same instant, — plunged into a -gulph where ‘all

..F ig, 102,

v
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strugales are unavailing, and kept there to be passed
on into the stomach at leisure.

It is moreover more than probable that the Dorsi-
branchiate Annelidans that are furnished.vith such
jaws us are depieted in the figure, are not formidahle
to small animals only>—but that, like the Lampr@{y,
they can fasten themselves on living ar dead fishes,
and bore or tear their wayethrough the skin and
flesh, even of large animals, and thug procure a
meal at the expense of theslives of their vietims.

i )
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TrACING upwards the gradually ascending series.
of Articulated Animals, e must now “prepare our-o
selves to gncounter beings of vcl‘yodiﬂ'cpcnl haln)it-‘*
from any that have as yet fallen aunder our notice,—
“creatures no longer restricted“to be inhabitapts of’
the Waters, as almost all those have beén that we
have hitherto had an opportunity of deseribin@, but -
promoted to an8ther clement, svhére. sheir sphere
of exertion is much cxbendgd,' and their powers
and capabilities necessarily increased, in accordance
with the wider wange afforded for the exercise of
activity and cunning. . £

The lowest rates of animals, wi:th the exception
of the parasitic Worms, are necessarily restricte
to a watery medium. To walk upon the earth,
or to fly in the ‘thinner element, the atmosphere:
presupposes the possession of *stroifg and accurately
jointed limbs, capable of sustaining the wéight of
the body; of miiscles precis‘c]y arranged, «and €n-
dowed with energy and power sufficient to wield
the newly given locomotive organs; whether they

Myriapod, pupids, 10,000, or many-legs. * , * 2
Q
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be legs with whicheto walf, or wings adapted to
the purposes of,.flight. *Senses, morcover, of a
superior character must now be superadded, corre-
sponding with that vigilance and sagacity absolutely
esseatial to the well-being of the occupants of dry
dandic s, .

«  Asvery little reflection will at once teach us how
widely differept are the cirgumstances under which
the terrestrial and the aquatic races of awimals are
destined to exist® The'sinhabitant of the sea or
Sf the pontl is baoyed ¥p gn all sides by a fluid,
sthe density of which is almiost equal to the specific
grayity ofe itse ofn body, sand, consequently, the

slightest exercise of muscular power,sis sufficient,

®to acqomplish its movements of progression. Plunged
in a ﬁledf'un;, the very nature of which precllides
the fossibiity of a very exténsive range of observ-
ation, instraments of refined sensefvould have'been
useless, and intelligenice or activity far less adapted

to the exigencies® of its natuve than the apathy and -

feebleness which so generally chamcterize the vari-
ous forms of liying bemgs described in the preceding
pages. < e

But, let us regard the transition from the one
element to the other {n a mechanical point ok view,
and ask ourselves what alterations would be requisite
to transform a N%reis*swch as was delineated in the
last clfiipter, into a being capubl of walking upon
dry land. The first thing to _be*done would evi-
dently be, materially tp diminish the length and
fleeibility of fts body by «decreasing the number
of its segmeits, .and bestowing on th.cm additional

A
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firmness and strength. ° The Bunice gigantea, with
the four hundred and forty-eight.rings into which
it was divided, was admirably adapted to the per-
formance of those graceful undulatory movethents,
exhibited by that magnificent Worm while swimming
in its own element, and its séventeen hundred ad-
mirable though feeble ,paddles were abundantlyesuf- .
ficient for its propulswn through water with the
utmost case Jand elegance ; nevertheless, if we were
to take this’ beautiful Widrm out of the sea, and
put it upon dry groupd,‘an &nimal so orgamzeh.
could scarcely be expected to walk.  * o

A very trifling modifieation of the extanal struc-
Jure of the 9¥ereis is, however, sufficient to convert
“the aquanc Annelidan inte a* MyrI1arop, sqch as”
we dre now about to introduce to the repdér’s notice.
Let the number of rings be diminishéd «to fofty or
ﬁfry,'—let them, fnoreover, bé stxengthened by hard-
emng the integument covermg feach segment until
it is sufficiently firm for the intended purpose ; and,
while the worm-ltke shape is still prescwed a frame-
work is provided of sufficient strength to admit of
the employment of limbs of a lughc1 character than
could have been gmnted before.

Thesoars of the Nereis have next to be replnced
by jointed legs, of sufficient strength to support
and carry the weight of the *body;, and moved by
muscles of adequat'e ehergy, and we have an"animal
well able to creep about on the surface of the earth,
and to perform duties adapted to m, as yet, still
feeble ener gies. . y

Having thus, as far as external structure is con-

Q 2

.
J




-~

340 MYRIAPODA.

cerned, promoted the Annelide to a residence on
dry land, it mustbe evident that further important
changes must accompany the transformation. In
the HVereis, respiration was accomplished through
the amedium of the water by means of the vascular
branchiae, or bunches of ramified blood-vessels that

Fig. 103.

were carried upon the.back of the animal ; but now,
the mode of respiration must be totally altered,
and air, as such, be breathed instead of water. The
breathing apparatus given to the Annelide.would
never do for the Centipede ; consequently, the
whole mechanista must be changed, and a very
different set of breathing orgams given, adapted to the
new conditions under which the Ceittipede is destined
to live, nor can we too much admire the wonderful
and elaborate contrivance adbpted for the purpose.

‘Slma.'ted on the lower aspect of each segment
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of "the body are situz:te two “little orifices, called
$ spiracles,” or breathing-holes, iito which the air
is freely admitted. Every spiracle leads into a small
membranous bag, that at once reminds us of the
respiratory sacculi of the Leech and Dm;thw%rm :
(é»?,r but here the resemblance ceases; for, instead of
bringing the girculating blood to thesegsacculi to*
be renovated by the influense of the .atmosphere,
in the @fyrmpod nature commenges a new plan of
proceeding, “and here co?n'e)s the air through in-
numerable pipés into ceyery part’ of the creature’s
body, supplying every portion of ,;he system witl?
the vital fluid, and thu$ sketchmg dut a’novel kind
.of breathing» apparatus, “luch, th Insects, is carncd
to the highest state of‘pcrfectlon . &
! The air-tubes, or trachee, as they are called ap-
pointed foi*the distribution of the air, ramlgr and
subdivide until ?hey are rediced to niieroscopic mi-
nuteness, penetrating all the yiScera of the animal,
L @ which thus arg furnished with the Jmeans of respi-
ration as eﬁ'ectuall) as the different houses of a
large town receive a supply of gas, derived through
smaller and still smaller branches from the main
pipes. ' A
In “effecting t}ns general diffusion of the atmo-
* sphenc air through the body of the Myriapod, there
is, however, a dlﬂicult) ta Be encountered which,
to any one unacquamfcd with the means adopted

ﬁif, must appear msurmounhbleb The iron afd leaden
: o .pipes, through which the-gas is conveyed in the
J familiar illustration wé have just made use of, are
unyielding and inflexible, so that the cavities within

| | .
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them remain permanently (;pen and permeable at
all times. But it will be at once perceived that,
inflexible and unyielding pipes could nevei be ad-
mitted into the composition of an animal body;

wheie pliability and softness are absolutely mdls-
pensable, for reasons that must be obvious to every
one. And yet, on the other hand, thin, membra-
nous, or soft canals could rot, in a case like this,
be made to answer the purpose intended, seeing
that they would be lmfi‘e to continual pressure,
which would infalibly obhﬂtcr ate their cavities, and
prevent the air from passing through them; thus,
of course, causing the suffocation of the animal.

The problem thercfore is, how to ccinbine flexi-,

bility and rigidity with each other,—to provide tubes
so pliable, that they may enter into the composition
of the most delicate viscera of the body, and at the
same time so unyselding, that they shall not be
compressed by the distention of neighbouring parts
or the action of the muscles.

The ingenuity of Man has enabled him to discover
one means of combining these two apparently in-
compatible qualities, in the construction of pipes
whigh he employs for certain mechanical purposes.
Into a leathern, or other flexible tube, he “intro-
duces a spiral coil of wire, the stiffness of which
is sufficient to prevent che walls of the tube from
collapsing, without interfering ' miich with the flexi-
bility of che pipe. Little, pcrlmps 'did the inventor
of this ingenious scheme imagine how long the con-
trivance had been anticipated, and how infinitely
the execution of it was surpassed by the Designer of
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an’ Tnsect's trachew. Take any.fragment of one of
these air-carrying canals’ from tyank or branch —
from thé main stem to the most xmcroscoplc ramifi-
cation—and you will soon perceive, by the “aid of
a mlcxoscope, that a most delicate elastic filament,
a wire of almost invisible diménsions, coiled in close
spiral turns extends from end to end of its whole
length, giving sufficient firmness to keep the bore
pcrmzmentlx Jmtulous, aud at the same time allowmg
all freedom of motion in every possible direction.

The Julus tefrestris above repreSented {fig. 103) and
other Myr mpods of kindred form are “by no meano
uncommoa in the sandy districts oii' our owvn country.
The body of the species figured in the wood-cut
conm(s, at maturity, of froin fosty-two to, forty™
seven annular segments, of a hard crusticeous tex-
ture, to mest of whicl two pairs of thireand thread-+
like legs are appended, so °that the creature walks,
or rather seems to ghde, along the ground, supported
on no fewer than from elghty td a hundred pairs
of feet; from Svhich circumstance is derived the
name by which they were distinguished by the phy-
sicians of formér times, with whom a tea-spoonful
of their bodies dried and reduced to a fine powder,
was, °if not a \ery efficacions, at least a favourite
prescription.

The legs of the Julus, although still very feeble
and rud1mentm~y° afer a great improvemeft upon
the locomotive apppndages of an Annelide. They

_are, it will be seen, composed of numerous small

plcces, united to each other by "movable joints,
and, in short, are evidently constructed after the

-
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. o
same model as those of Insects, and other more

elevated Articulata.
Too weak as yet to be endowed with carnivorous

propensities, the Julus contents itself with diet more-

adapted to its feebleness. It hides itself beneath the
ground ir sandy places, or in woods under the roots
of plants, or else it lurks beneath the, bark of trees
that are in progress of decay. Its food consists of
fritits, or it devours the roots and leaves of succulent
wegetables, or such decaylr.g substances as fall in its
way. To enable it'to feed upon such hard materials,
It must be quite evident that its mouth must be con-
structed upon very different principles from that of
any Annelidan described in the last chapter, and ‘ac-
cmdmgly a new kind of mouth js now adopted, differ-
ing very widely from anything of the kind that we
have &s yet seen, but formmg the commencement of
a long series of ‘meuths given to the insect races,
which, although converted to infinitely various uses,
are all constructed in accordance with the same plan,
The mouth of a Julus consists of a pair of strong

horny plates, resembling the blades of a pair ol'

sheals, the edges of \wluch are furnished with sharp
tooth-like appendages. These jaws do not move
like our own, up and down, but from left toright,
and from nght to left, their cutting edges meeting
in the m)(ldle, so that by their action thcv can ezmly
slice off ‘portions of whatever tiie unmnl chooses to
feed upom. :

But besides this new Lmd of mouth, other new

organs make their appearance for the first time in
these Myrmpoda, with the nature of Wlnch we shall
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be familiarized as we advance.® These are connected
svith additional senses, that Nature begins to bestow
upon beings now become sufficiently active and sa-
gacious to,make use of them. *

The first of these that will require our notise are
the instruments of vision. W& have again and again
had occasion to mention certain red speckseseen:
upon some of the lower animals, upon which the
name of eyes has been most gratuitously bestowed,
and to express our doubss as to the applicabilityaof
the term. In the artigulated division of the Animal
World, there is no longer any rogm for hesitation
upon thessubject,—real .eyes are” for the first time

, provided, and by degrees become perfected to such
an extent, as will hegcaf'tar éxcite, our utmost ad?
miration. Nevertheless, when first bestowed, these

eyes are ofea very simple character, "We encunter -

visual organs indubitably eatitled tosthe name for
the first time in the Leech. In‘that worm they con-
sist of eight or ten little black specks, scarcely visible
without the assistance of a magnifying glass, which
are situated on the sucking surface of the disc which
is appended to the anterior extremity of the crea-
ture’s body, at a little distance above the mouth.
Thatethese si)ccﬁs are true eyes there is no doubt,
seeing that every one of them receives a special nerve
derived from the brain; neither Will the oddity of
their position sutprise us when we consider the
habits of the anfmal, as they are evidently placed in
_the best possible situation for perceiving food, or
examining the surfacé upon which the Leech is

about to attach itself. v ok
.’ Q
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In the Nais and in the Nereide likewise, similar

black spots are sesn occupying the usual situation

of the eyes on each side of the head, and doubtless
serving, however imperfectly, as organs of yision.

In the Julide, whose history we are now discussing,
the ocular apnaratus assumes a more imposing form,
sketching out, as it were, future improvements to be
effected in more highly gifted races. It consists of
a group of eyes clustered together on eithar side of
the head, evidently analggous in structure to the
sifnple eyes®of insects, the structure of which will
be described at a future opportunity.

The other instruments ofssense, that now make

their appearance fow the first time, ar¢«of a much

1aore mysterious.-chardcter. These are the antenne,
or feelers s _they are vulgarly called, which are
appentled to the fore part of the head, andiseem to be
specially appropriated tos the exercisé of the sense of
touch. In the Julusthese organs are slender threads,
slightly thickened towards their extremities, cach
consisting of seven little eylindrical joints, but in
other genera of Myrizapods, and more especially in
insects, they assume a vast variety’ of forms, inso-
much that they afford the entomologist very im-
portant characters to guide him in his'difficuls task
of discriminating species. What may be the real
nature of these appendages, or the precise uses to
which they are subservient, avill vperhaps for ever
remain a mystery. That they are organs of touch
there can be no doubt, secing that they are con-
stantly employed to palp ané feel any obstacle that
the animals possessing them may encounter in their
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progress, or to explore the way before them as they
Jereep along. The antenna, however, are something
else besides mere tactile instruments ; they seem, for
.instance, to be mtnnately connected with the sense
of hearmg, perhaps because their SellSIbllltVOlS S0
exquisite that they can appretiate the. sonorous im-
pulses conveyed through the medium of the %tmo-
sphere. They constitute likewise a. means of con-
versation, whereby insects can communicate .with
each other,"as it were, by’ some strange language of
their own, not e\[)lQ;;S(.‘d by’ words, but’ rendered
intelligible by contact. °The uses of these antenna
we slmll Jhave abundaag opportﬂmty of discussing
, hereaftery det it suffice at present to indicate the
first appearance of these,wonderful organs as we
approach the confings of the Insect-world:

The Mywmiaropa differ from real Ifiseets in Reveral:

important partitulars, although. theys are generally
looked upon by entomologists %as forming a part of
that great group of thé Ammal (_\‘e'mon. The real
Insgcr in its perfect state has never more than six
legs ; the Myriapod may possess a hundred and fifty
or more. The *Insect never grows, or changes the
form or number of its limbs after it has once as-
sumed, its réal, or imago state. The Myriapod, on
the contrary, goes on continually growing and in-
creasing the number of its segmerits and legs during
almost 3 whole hifetime, or at least till it®has at-
tained the maxifoum number allotted to its species.
The manner in which these legs grow, and the rings
"of the body become uinltiplied, forms, therefore, a
very curious and interesting portion of thg histery

"
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of the creatures at present under consideration, and

to this subject we now proéeed to invite the atten-

tion of the reader.

We have, in a preceding chapter, stated the some--

what astonishing fact, that all the higher animals as
they advance to matutity, have to go through the
differént stages of development in which animals
beneath them in the scale of nature permanently
exist. In the Myriapoda tve have a further illus-
tration of this grand law,*and moreover have dis-
played befdre our’ eyes the means ‘whereby such
vonderful changes are accomplished. It is to the
patient researclies” of Mr.. George Newport, that

science is most deeply indebted for theelucidation
of the wonderful phenémena, npon the examination

of which we are now entering; and seeing that fthe
facts Lrought to Jight by out distinguished Ento-
mologist willcke found hereafter of *the utmost *im-
portance in explainini the metamorphoses of Insects,
we proceed to lay'before the'reader Mr. Newport's
discoveries, and trace the ‘-.\Iyriapod')ﬁ?om the egg to
its perfect condition. =

When about to deposit her eggs, the parent Julus
is exceedingly diligent in preparing a safe and ap-
propriate place of congealment, bugyin?g thenysin a
kind of burrow, which she construéts with no little
toil and perseverdhce, &sawill be seen from the fol-
lowing @ecount of her proceetlings given by M.
Newport.# She first digs a eylindfical hole to the

depth of about an inch, gnd only just large enough

to admit her body, and excatates at the bottom a

o .

op = © Phil. Trans. for 1841,
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liftle circular cell, or chamber, by digging out the
,soil, grain by grain, with' her mandibles and anterior
pair of*feet ; when she has excavated the burrow to
-its proper, depth, she remains for a few minufes with
her head and the anterior half, or two-tlurds of her
body, in the hole, as if restifg from her stoils, with
the posterior part exposed at the surface, to tnable
her to cling by her feeh to its margin, and thus afford
her support in bringing®up the soil she is removing
from li’le Bottom. IIav!mg continued in this situ-
ation for a few minutes, slic ‘again ‘resumes her
labours. In about a ininute she gradually with-
draws heyself backwands from tht lle,sbringing up
with heradittle pellet of moistened clay, which she
holds between her first "pair “of legs and the undér -
suiface of her head. ~ As soon ds it is bréught to the
margin ofs the hole, it is passed backwards ’to the
second pair, and so onwards'to the next in succession
as it reaches them, until it is *removed entirely. out
of the way. She then’ nnmcdmtel} reenters the hole,
and this operatien is repeated many times until she
has excavated a chamber at-the bottom sufficiently
large for her purpose.
No sooner are the eggs thus laborlouslv buried
hatched, than a series of phenomena of the most inter-
esting kind may be witnessed. The young when first
born, (fig. 104,) so far fromebeing at all like their
many-legge ed parent; -have no legs whatever, or at
ledst such rudiffients of them as are quite unfit for
locomotion. When still further advanced it has but
three pairs, subsequéntly seven pairs; at a later

} period the uumbcr of legs progressively increases by

e e
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repeated additions of=two or three pairs at a time,
until the full complement is granted.
This continual addition of new legs would in itself

be a fact sufficiently wonderful to attract the atten- .

tion of the most superficial observer; but when we
are informed by the researches of Mr. Newport how
Nature accomplishes not only. the deyvelopment of
successively bestowed limbs, but even the gradual
building up of the various portions of the body, no
apology is reqmsnc for laying before the reader the
following abstract oi that gentleman’s observations.

o The eggs of the Julus when first laid, present,
when examined ‘under the mieroscope, the.essential
structure alluded tosin a preceding chapter, the
shell, the granulay yolk, with jts delicate envelope,
(104 1. @,) and the germinating vesicle, (104. 1. 6,)
all being easily recognisable. If examined on about
the twenth-fiftk day after it has been’laid, the young

_Julus is distinetly visible in its interior; not as yet,

indeed, exhibiting' anything hke the shape of the
parent Myriapod, but rather resembling a worm of
the simplest possible: structure, w&thout any appear-
ance either of limbs, or rings, or antenne, or eyes,
but precisely exhibiting the condition of one of the
humblest forms of the Sterelminthoid Entozoa. de-
seribed in a preceding chapter. In this condition
the egg-shell bursts, ands the little creature enters
upon a riew state of existence.

Still, however, it is by no means sufficiently per-
fect to be set cntirely free. but remains for a number
of days enclosed in a most: delicate, transparent,

merabranous covering, within which the next part of )




° ¥\ = o
9 MYRIAPODA. - 351

its growth is nccompfxshed, akthough from the cir-

cumstances it is placed in, there.is no possibility of
its being supplied with other nutriment than the
-moisture jmbibed through its investment..

In this situation, nevertheless, great and astonish-
ing changes are observable ifl the condition of the
worm, as the_observer watches it from day té day;
almost every “hour manifesting some addltlonnl ad-
vancement in its growth. Tts body, even on the
third day after the burstifig of the egg-shell, is seen
by the microscope to be entirtly'made up’ of germi-
nating cells, the materidls out of wlucfl all the struc-
tures subsequently devgloped Have tos be formed.
These cells are of three differunt sizes, some being
comparatively very lztrgé, otlfers of smaller size, s
though produced by the breaking up of the former;
and others again extrémely small, as"if produted by
the further subflivision of the sgcond.into cells suffi-
ciently small to become the materials whereof all the
future org'ms of the body have to be constructed.
Miraculously ‘to* behold, these microscopic cells as-
sume a more and more definite arrangement, every
hour revealing fhe first traces of some nascent struc-
ture ; the cavity of the future stomach may soon be
recogpised, muscular fibres gradually become appa-
rent, a single little speck is formed upon the side of
the head, Whlch speedily rezeals itSelf to be a solitary
eye; antenne begin te bud from the forehead of the
little embryo, “the, surface of the body becomes
marked with mdmtdtlons, the first indications of

~the rings or segments of which the body is to be

formed, zmd irom the first rings thus made apparont,
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three pairs of little legs begiuL to sprout, which be-

coming every dayemore and more perfect, they as-,
sume their full proportions, although still *bound

close to the body, like the limbs of an Lgyptian -
mumiLy, by the membranes in which the little My-

riapod is swashed ; nor until the seventeenth day is

the creature ready to escape from its imprisonment,

and enter upon its third state of existence.

On escaping from the investments in which it has
been so long confined, tlit young Julus presents
itself in the tondition delineated in the fifth figure
of the subjoining woodcut (fig. 104). The segments

; s 0 L

3 yi'® \
‘ Fig. 104, :

of its body are more decidedly marked, and theomost
anterior even presént indications of that subdivision
into two half segments, whick ‘are so characteristic
of the adult animal. The little Julis at this time
consists of eight segments, exclusive of the head ;
of these the first three are provided with feet, whilst

all behind are entirely destitute of such appendages, |/ .
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We must Now, howov?er, call the reader’s special at-
.tegtlon to the seventh segmentjothe last but one,
which *in the ﬁgure is jndicated by the letter z.
*This segment is in fact the part by which the future
growth of the animal is entirely effected, and the
number of its rings increased until they attain the
maximum number appomted by Nature., Thi$ part
of the body, which is always situated. nnmedmtely
in front of the last segmient, or tail as we rmgh* call
it, is contmually growing“and forming new rings, six
at a time, in the manmmer wé wili now, éndeavour to
e\(plam. The little Julus, which on the seventeentii
day preseated the appe#rance delineated in the figure
at ‘5, by the twenty-first day lias attained the con-
dition exhibited at 6, where we *may remgrk the
following circumstances: First, that three new legs
have growh from the fourth, fifth, and sixth seg-
ments, which, however, remdin as yet’closely packed
up beneath the skin. Secandly, that the germi-
nating segment has grown into six new segments
likewise, at présent concealed beneath the integu-
ment. In this state the young M).napod prepares
to cast its skm, which it effects much in the same
manner as caterpillars and other larvee of insects ; and
no séqner is the old skin thrown off' than the crea-
ture appears as shewn in the figure at 7, with six
pairs of legs instead of thred; and MOreover, seven
new segments withotut legs behind them. In this
state it remains forsome days longer, moving about
. with plogreasne]) increasing f'lcﬂlt) Mcam\lule.
the same process is sifently going on, six new legs
%sprout from ‘the segments Jast formed, and six new

L] \
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segments are in progfess of formation by the ger-
minal segment, sovthat at the next change of skine
the animal makes its appearance with eighteén legs,
and six additional segments, and so on,sthe same
numbtr of legs and segments being added at every
change ofthe skin, until the number proper to the
adult ‘animal be complete. Thus, thersfore, we have
in the Julus an: opportunity of witnessing the limbs
and rings developed by regular instalments.; and when
we come to reflect upon 4l the circumstances in-
volved in this profressive maultiplication of super-
atlded limbs, the formation and disposition of all the
new muscleés required for tlie movements: of cach,

the nerves, the vessels, the air-tubes, the‘joints, well ,

may wo be lost in wonder at the contemplation of
such mysterious phenomena. |
The sensés likewise are gradually perfécted as the
growth of the Julus-adviinces. At first, as has Been
stated above, a single speck on each side of the head
was the representative of the future yes. As the
little animal becomes more compiefe, the visual
organs likewise.axe sléwly perfected. The original
eye enlarges in its dimensions, assumes a triangular
shape, and ultimately resolves itself into six distinct
acelli, or simple eyes, grouped together in guch a
way, as already to sketch out the more elaborately
constructed eyes bestowed on the true Insects, All
the detdils connected with the" dévelopement of the
Julus are, in short, of the highest interest to the

physiologist, and furnishy as it were, a kind of key

. . . ) . .
wherewith to ekplain the more intricate phenomena
witnessed ‘during the metamorphosis of Insects. |

1



\

F

v

-

}

ﬂ' 03 .\' e
"55 o

. e 9 D .

MYRIAPODA. 355

" The J ulidee, with their nurierous and feeble legs,
-are unable to do more than creep slow ly from place
to plate; and, being gnite powerless in attacking
 living prey, are obliged to content themselves with
feeding on such vegetable substances as they may
be able to procure. But having advancec so far in
improving the structure of the articulated réces of
animals, as to confer apon them ambylatory organs
and ms?ruments of senSe of a refined charactey; it
becomes an easy matter§ by following out the same
principles a little further, for Nature to confer upon
the Myriapoda such stréngth of. limb_and activity of
body assto make them formidable afitagonisfs to
other amimals, whether insect§ or otherwise ; and
at the same time to,improve their powers of vision
and their other senses, until they alaprmumate the
Insects themselves in their instinets and habits.

The changes”required to'convert the slow-moving
and vegetable-eating Julus inté an animal endowed
with sufficient energy to enable it to live a life of
warfare and "ra‘pine, will, after what has been said
in preceding Im"cs, at once’ suggest themselves to
the reader. A further concentration of the different
parts of the body must be effected by reducipg the
nuniker of segments, and increasing their propor-
tionate size, to such an extent as will admit of the
employment of stronger aad’ more vigorous muscles
wherewith to move the ambulatory limbs. The legs
themselves must he made longer, and of greater
power ; and lastly, the senses must be made more
acute, in order to put' the destroyel on an equality
with the prey it is destined to grapple witl,

» 0,
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It is sufficient to point to the accompanying figure
(fig. 105) represexting the Scolopendra, one of the-
carnivorous Myriapoda, to convince the reader that

- Fig, 105.

in its®consttuction, all the above conditions have
been scrupulausly fulfilled, ? R

The ScororENDRIDE, or Centipedes, forming the
second great group of the Myriapoda, are, in fact, ani-
mals which we instinctively acknowleflg to be of very
formidable constructior, and from the size to which
they frequently attain, some of them in our cabinets
measyring upwards of a foot in length,* it is by no
means surprising that man himself does well Ao be
upon his guard in regions where these creatures
abound, kst he ‘slcfould'cmne into unpleasant proxi-
mity with such redoubtable méiistérs.

* Dr. Martin mentions havih seen nbM yriapod related to this
genus which measured eighteen inches in length and three quarters @
of art inch in width, having ninety five legs on cach side of its /
body ; and Ulloa states that he had scen o kind of Julns which /

o
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'In our own country the centipedes are fortunately
Lall of small size; but their habits and instincts are
similar to those of their gigantic congeners, brought
-from warmer climates. They are able to rtn very
> quickly, generally shunning the light, and Judmg
themselves under stones or 6ld beams, beneath the
bark of trees, or sometimes burying themselves’m the *
earth, or in hcaps of manure. It is, in fact, in such
situations that they are,°£rom their general construc-
tion, best adapted to reslde, their long and ﬂemble
bodies being *admirably ” fittéd <o worm their Way
through the narrow_ Windings, of the labynntlu,
where, doubtless, theysfind abundaiice”of food ’such
astthey aredn quest of: what seans they possess of
attacking and destroymg othéir vigtims we wxll now
proceed to examine.

In the=Scolopendrd morsitans, of, wlnch thie pre-
ceding figuré i¥ a portraity thc..body consists of two
and twenty segments, including the anterior one,
which constitutes the head. To the sides of each
segment is ‘b[kndcd a single pair of long, robust,
and wcll-Jomte(l legs, so that the creature has one
and twenty pairs of these locomotu es at its dis-
posal.

Th'e creature’s mouth is armed with strong, cuttmg,
horny ' jaws, resembling those of the Julus, and in
themselves very formidable“weapons of attack, but

0. S
sometimes-exceedod a )nrd in length and five inthes in breadth !
No collectors, ]m\\c\cr, that we &re aware of, have been lucky
o enough to get a glimpse of the Tist-mentioned monstrous species,
or doubtless it would cut a figure in our cabinets in spite f the
deadly venom with which it is stated to bo armed. ',
.
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{
to these, a pair of dreadful looking instruments are

now superadded the nature of which cannot for a,
moment be doubtful. On the sides of the mouth is
placed a pair of strong, curved, and sharp-pointed «
fangs,o“hnch move laterally, so that their pomts
meet each other in ftont of the face. This pair
of pmcers is moved by muscles of, tremendous
strength, so that woe betidesthe poor animal into
wliich the blades are p{ungbd Each of the fangs
is, _moreover, perforated {f8ar its point by a little
orifice, which comfmuiicates avith a bag of poison
concealed wi hqn,°so,that exfactly in the same man-
ner as the ﬂ%ei- ifistils its ,venom at the,moment
when it inflicts a bite, the Scolopeudra«zjccts into
the wound whicly it ifliets a drop of this deadly
secretion, which doubtless proves instantly fatal to
the smidller #nimals, upon which the Myrispod gene-
rally feeds, and evem, rentlers the cofisequences of a
bite. from one of theSe creatures dangerous  to man
himself. The breafthmg organs of the Scolopendra
consist of a series of spiracles, or ijathmg holes,
visible in the lateral margms of the?different seg-
ments of which 1ts body is composed, from which
tracheal tubes, cxactl) resembling those of the Julus,
convey the atmospherig fluid to every part ?b the
interior of the body

In conformn) with this mode of respiration, so
very difftrent from what exists®in®any form of An-
nelidans, it has been found necessafy in the Myria-

poda entirely to remodel” the apparatus provided for _

the circulation 6f the blood,%vhich now presents a
most novgl and curious arrangement. Running
.
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along the whole length of the back of the Centipede,
there is a long pulsating vessel, exactly resembling
the dorsal vessel seen through the transparent in-
teguments of the silk-worm, or any other thin-
skinned caterpillar. The tube in question exhibits
continual movements of contiaction and Ailatation,
the contraction beginping at the tail, and adv s.‘ncmg
forwards towards the head, S0 as to prcsent a con-
stant unduhtur} movement, ‘l.-.'lmleb} the fluid con-
tained withim it is perpétually driven forward f'rgm
the tail towards the head.

On examining this vessel more c]mel:,, it is found
to have wide openings in its sides, Ll:rl;..}_:-undmg in
number to the segments of which the body consists.
These openings aretaﬂ furnished with 'br*autﬂ'ui
valves which; while they freely permit fluids to enter
the vessel from without, accurately close the crifices
s0 as to prévelit it from escaping azain. Other
valves of similar construction are so disposed in the

*interior of tlH_, dorsal tube, as ta' allow its contents

to flow frr*el}-.lf om the Lul towards the head, but
absolutely to Interdict its passing in the oppo-
site direetion, so that the undulatory movements of
this remarkable heart must always propel its con-
tents forwards towards the anterior part of the
bady.

In ¢%e vicinity of the head the dorsal heart ter-
minates by dividing ifito several arterial tubes, which
wind round the¢ cqmmencement of the alimentary
ganal, and finally terminate by forming a large ar-
terial t,runk', which runs beneath the stomach and
digestive tube back towards the tail, giving off in
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- its course numerous dranche§ to supply the whole
N\ body with blood. e %
After being thus distributed, the blood sescapes
into lfrge. cavities excavated between the muscles
and wther organs, and at length accumulates in a <
chamber whigh surrowtnds the dorsal heart, in rcadi-_ §
¢ .ess #gain to enter the valvular openings situated in
the Sides (;f. that viscus, to be once more impelled
tlaopgh the same course, ¥ 3%
s veral species of the ®hyriapoda are *remarkable
for pecul.l'nr's::crct'mﬁ!,-gh’*cn;ither for the purposes
T of defence, or to fagjlitate tRegapture of their prey.
The commaert Iifl!pcde Julys terrestris, foy, example,
secretes from poresesituated upon thaesides op its |
« Body a, fetid flujd, witich stropgly scents the hands
of any perfon,who may handle the living animal. *

« A Species of Scolopendraj often foumd in this
country lurking tinder alods of carth, the Geophilus
electricus, is in some mysterious manner enabled to q
give a pretty smalt clectric ischarge, distinetly to '
be felt, and even sometimes strong@ough to make ‘
the young naturalist drop a specin¥n that he may
have laid hold of’;, such being the cdse, there can be
little doubt that a discharge of this living battery
may have very great effect in stunning or pm?b'sing
the prey upon which these Myriapods live, rfiuch in
the same manner %s the d'orpedo and the Gymnotus
can employ their galyinic appatatas. .

The species above mentioned, G®philus' electricus L
has likewise the powcr' of emitting a strong phos- ¢
phgrescent light, by which®it may frequently be
diswvere.(j dugivg the night time in our gardens,

L

.

» ' .. \



ol g AN} S : y
MYRIAPODA. 361

S
'l'hli phosphorescence emitted, not from any par-
ticular spot, as is the case with shining insects, such
= a$ the Glow-worm, Cucujo, &c., but from ‘thewhole
surface of the body, ths perfectly revealing the
shape of th® animal. It seems to depend upon some
Juminous secretion that exudes, from the surface of
te body ; a supposition rendered more px’obzﬁ)le ﬁ'l.'om
the circumstan®e, that”the luminous matter willead-
here to the fingers of any perten who may seize hold
of the GeopRitus while itgds shining, causing thiem
to shine, as if yubbed with plosphorus, for soffe
seconds afterwards.  ® o @ .
A_nother luminous sfecies 18 1h5miagd by Lin-*
nzeus undel the name of.Geoplailz‘s pkospho.reus, upon
Phe z?uthority‘of Captain Ekeherg, a Swedish navaly
officer, who stated tha® when sailinfg in the Endian.
Ocean up\va.rds of a hupdred miles fronf t.hc lagd, a
specimen fell upog the deck of his skip, which shone
with surprising brilliancy. We lfave certainly heard
of showers of frogs and showers of fishes, which
seem to have ifegn snatched up by ea water-spout,
together with t ools in which they lived; and it
seems not absoludely impossible that during an In-
dian tempest, the storm might blow a poor wingless
Centipede all ¢hatedistance out to sea; neverthebess,
it scem\more reasonable fo suppose that the Cap-
tain, misled by the similarity of forgn, mistook some
Nereis that the waves lli.ld tlﬁ‘owp on board hi.s ship
for a real Myrigpod, more especially as many of
} those marine Anneliflans are eminently phospho-
eescent light, and shigc tn the d.ark with un-
mmon brilliancy. s .
Yvox.. I . S a
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From what has been stated relative to the organi-
zation of the Myriapoda, the reader will by this
time havé perceived that, although in their shape
and general characters they are very distinet from
the Insccts properly so-called, a progressive advance-
ment hac been made,which brings them very near to

. that_great and important class of animals. The
Scolopendra, with its long aid plle(, body, would
evidently be as incapable of using wmgq for the
parposes of flight, as the Annelide was found to be
¢« wielding legs whes cmth to walk upon the ground ;

~ but by tarrying the process of concentration a little
further, thesransition from ohe class to the other is
casily effected. By reducing still ‘more, thc number
of segments of which the body is méde’ up, it bet
come? now easy to consolidite and strengthen.the
external framework sufficigntly to penmt of the
superaddition "of those organs of flight which form
the great dlstmrrtualung chamctu of the true Insect
ld(_‘(k.
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