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vi PREFACE.

No labour or exertion has been spared by
Mr. Ross; and, in revising his manuscript,
I have constantly and attentively compared
it with the original Work, making such
alterations as s:cerﬁf:d necessary to render the
Author’s meaning more plain. The style is,
of course, the Translator’s own; but I con-
sider myself réspﬂnsiﬁlﬂ for the fidelity of
the Translation, as far as respects the

science,

The names of the Muscles, which are in-
troduced from the new French Nomencla«
ture, have been rendered into Latin, as be-
ing most consistent with the general usage
of Anatomists, and to avoid the circumlo=
cution they would unavoidably produce m
the English language. The same mode bas
been adopted with respect to many of the

terms of Natural History. In every instance,
o however,

















































xxii LerTer 10 J. C. MERTRUD.

a view of what conftitutes the individual cha-
racter of the phanomena. It is neceffary he
thould in particular diftinguifh what forms the
general and neceflary condition of each. Todo
this he ought to examine all the modifications
that may refult from their various combinations
with other phanomena; and alfo, feparate or
difengage them from all the neceflary circum-
ftances with which they are involved. In fhort,
he muft not limit himfelf to a fingle fpecies of
organized beings, but muft compare the whole ;
purfuing life, and the phanomena of which it
confifts, throughout all animated nature. Thefe
are the only means by which he can hope to re-
move the myfterious veil which conceals the ef-
{fence of vitality.

Phyfiology, indeed, is neceflarily in the fame
ftate as other phyfical fciences, which, from the
complication and obfcurity of the phenomena,
have not hitherto been fubmitted to calcula-
tion. Poffefling no'demonftrated principle,
whence the particular facts might be deduced
as confequences, the whole fcience confifts as
yet in the {eries of thefe facts only; and we can-
not hope to difcover general caufes but in pro-
portion as we may be able to clafs the facts,
and fucceed in arranging them under certain
common laws. But phyfiology does not poffefs

the fame advantage for attaining this object as
thofe






xxiv. ~ Lerrer 70 J. C. MerTRUD.

all proportions ; while at the fame time it may
be faid that there-is no organ of which fome
clafs or fome genus is not deprived. A careful
examination .of the effeéts which refult from
thefe unions:and privations is therefore fuffi-
cient to enable us to form probable conclufions
refpecting the nature and the uf’e of each o‘rgah;
or form of organ. ;

. In the fame mamner we may proceed to aﬁzar-
tain the ufe of the different parts of the fame
organ, and to difcover thofe which are effential,
and {eparate tHem from thofe which are only
acceffary. It is fufficient to trace the organ
through all the clafles which poflefs it, and to
‘examine what parts conftantly exift, and what
change is produced in the refpective functions
of that organ, by the abfence of thofe parts
which are wanting in certain clafles.

But our refearches muft not be confined to a
few {pecies. One which is overlooked frequent-
ly, contains an exception fatal to a whele fyftem; .
and the method of reafoning, in phyfiology, juft
pointed out; acquires weight only in proportion
as we approach to a perfect knowledge of the ana-
tomy of amimals. Thelatter fcience therefore can-
not, in its prefent ftate, conduct us directly to
certain difcoveries, though it already forms a
tauchﬂnne for the refults obtained by every

other mﬁnl; and a fingle fact, in Comparative
5 Anatomy,
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deprived us of his talents in the vigour of life.
As an elegant writer, an ingenious phyfiologift,
and\ a profound anatomift, Vicg-d’ Azyr never
can be replaced; but fortunately thofe who
formed him ftill exift; the treafures which were
confided to him have increafed ; and the fuper-
intendants of thofe treafures will ftill find men
equally grateful for their ufe, and equally de-
voted to the promotion of knowledge.

The learned men who compofe the prefent ad-
miniftration of the Mufeum, are worthy of imitat-
ing the glorious examples of their predeceflors.
I have received from them, as well as from you,
" all the affiftance ¥ could have expected from an
enlightened love for fcience, rendered more
arateful by all the attentions the moft generous
{riendfhip could fuggeft. Nothing has been
{pared that could lead to difcoveries, or to the
completion of the fyftem of our knowledge in

Comparative Anatomy. The correfpondents of

the Mufeum have imitated the example of its
depofitories. Citizen Baillon, in particular, fo
well known by the valuable obfervations whkich
he furnifhed to Buffon, and’ by thofe which he
continues to make, procured me, with unex-
ampled zeal and generofity, the rareft birds and
fithes. Citizen Hombert of Havre, who has
applied with the greateft fuccefs to the ftudy of

Mollufca and Sea Worms, has favoured me

with
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You know with what afliduity I endeavour to
_ _perform this tafk, but you alfo know better than
any other what time fuch a work requires.
However rich may be the‘acquifitions that are
made, more will ftill be defired. Sometimes
~a new fpecies is difcovered, which we wifh to
compare with thofe we already know. Some-
times the confideration of an organ induces us
_to make farther attempts to develope its ftruc-
ture. On other occafions it is neceffary to ex-
tend our ebfervations ; becaufe fomething re-
mains to be learned refpecting the obje& asa
whole or the relation of its parts. In Natural
Hiftory, in particular, we are always diflatisfied
with what we perform, for nature proves to us
.at each ftep that fhe is inexhauftible. The me-
chanical part alone, as making preparations,
drawings, and engravings, require a time which
no care and no expence can abridge.

I cannot therefore reafonably expeét to finifh
my work for feveral years. But, in the mean
time, I endeavour to difclofe to young anato-
mifts all that is new and important in the col-
lections : I explain to them the relations which
facts already permit us to perceive. I do not .
merely confine myfelf to an expofition of the
obfervations contained in printed books, but
conceal none I?t I have had the opportunity of

making myfelf, in following, though at a dif-
tance,






XXx Lerrer 10 J. C. MerTRUD,

in a fuitable order, the facts of which the pro-
feflor propofes to treat. It isalmoft impufﬁbln.
that this detail fhould be accurately given by a
public fpeaker, who is naturally led to expatiate
moft on thofe fubjeéts which are beft calculated
to attract the attention of his auditors ; and be-
fides the rapid fucceffion of faéts, prevents the
ftudent from fixing on them with fuflicient at-
tention, efpecially when they are fo numerous
and {o varied as in Comparative Anatomy. Fi-
nally, it appeared to me that this publication
might aifﬂlpmve_ both agreeable and ufeful, not
only to thofe anatomifts whe have it not in
their power to hear my lectures, but to all per-
fons who apply themfelves to the ftudy of Phy-
fiology and Natural Hiftory, wha have hitherto
poflefled no book in the form of a completg
fyftem on the internal organization of animals,
Though the prefent ought not, and indeed can-
not be confidered in any other light than asa
kind of abridgement or program of the great
work in which I am engaged ; it is not the lefs
true, that it already contains a vaft collection of
falts, and that it may ferve as the bafis of more .
extenfive refearches. Perhaps it may prove an
inducement, to perfons interefted in its object,
to publifh the new or feparate facts that occur
to them, and which may occupy a place in my

great work,—Perhaps important views and cor-
rections
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tions I fﬂund it neceflary to make. He con-
ducted feveral of thefe diffections, according to
vicws peculiar to himfelf, and Tfuggefted by his
cxtenﬁvc knowledge in 'nal:ural hiftory and phy-
_ ﬁnlug}r I'am indebted to his perfpicuity for
a number of 1nterf:ﬁ1ng obfervations and cu-
rious facts, which would have efcaped me.

I am alfo much indebted to the complaifance
of Citizen Roufleau, your affiftant anatomift in
the Mufeum of Natural Hiftory. Equally mo-
deft and indefatigable, he merits the thanks of
all anatomifts*for the laborious duty he per-
forms under your direction, in preferving and
augmenting the anatomical collection. With-
out his afliftance it would have been impeffible
for me to have render&d my leCtures worthy of
publication.

The neceffity of i'ur:h affiftance will be eafily
conceived, when it is confidered how many dif-
fections are required in preparing a work of this
kind, and how feldom opportunities occur for
diffecting certain fpecies. He who defcribes
only the human body, may proceed at his lei-
fure in the examination of a fubject, of which
only fome -minute parts remain to be difcover-
ed, and which he may always replace whenever
he withes to verify or correct his obfervations.
But he who ftudies the ftruéture of other animals,
when he has a new {ubject to diffect, is obliged

to
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ties to thofe which already exift, reflpecting the
fame fats.

I muft al{o obferve, that this omiflion of cita.
tions as to the facts I have had the opportunity.
of proving myfclf, and which I have frequently
demonftrated publicly in my clafs, or the proofs
of which are depofited in the Anatomical Col--
lection of the Mu{eum, arofe from the confider-
ation, that thefe public demonftrations and ex-
pofitions rendered all other authorities unnecef-
fary, and not from my negligence in inquiring
what others had performed before me. 1believe
1 have not remained far behind my predeceffors :
in many cafes I have found it more eafy to re-
fort to Nature, than to endeavour to explain the
obfcure and unfatisfactory defcriptions of fome
moderns, or to fpend my time in bringing to
light a few valuable obfervations, which lie bu-
ried amidft the difcuffions of fcholaftic philo-
fophy; which fill the pages of the authors of the
fixteenth century : but this method, which re-
lieves me from the neceflity of having recourfe
to compilation, I regard as an advantage, pro-
cured to me by my fortunate fituation, and by
no means as a ground of cenfure.

I have, befides, been more particularly dif-
fuaded from ufing foreign materials, by obferv-
ing the imperfect works which fome eftimable

authors, who wanted the means of obfervation,
have
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bution of the animals, which appear to me vely
advantageous; and I alfo owe a part of thefe im-
provements to the refearches of the learned men
I'bave juft named. It will be eafily difcovered
that I have profited by the works of Citizen Ld-
cépéde on Birds and Mammalia, by that of Ci-
tizen Lamarck on the Teftacea, and that the
divifion of Reptiles is the fame which has been
lately propofed by Citizen Brongniard.

In this avowal, you will doubtlefs recognize
the defire of rendering a lafting teftimony of the
gratitude I owe to all whofe ideas and labours
have proved ufeful to me in the execution of this
work ; but I have alfo another objec, which,
perhaps, may efcape your obfervation: it'is
Jny wifh to promote and maintain that amiable
and meritorious fpirit of communication, which
fow prevails among the greater number of Na-

turalifts. Employed in cultivating rogether the
* vaft field of Nature, they may be faid to live in
a community of labour and advantage : if one,
therefore, difcover a fact, it is of little import-
ance whofe name is attached to it.

I befides rely on the judgment of perfons
fkilled in Anatomy, to diftinguifh the obferva-
tions which are peculiar to myfelf ; iﬂd. I hope
they will find them fufficiently numerous to Juf-
tify my confent to the premature publication of

thefe LeGures. 1 may be permitted to exprefs
this
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Thus, as the human body, and the bodies of
feveral other animals refembling it, appear to
refift, during a certain time, the laws which
govern inanimate bodies, and even to a& on all
around them in a manner entirely contrary to
thefe laws, we employ the terms /ife and wital
Jorce to defignate what are at leaft apparent ex-
ceptions to general laws. It is, therefore, by
determining exactly in what the exceptions
confift, that we fhall fix the meaning of thofe
terms. For this purpofe, let us confider the
bodies I have mentioned, in their active and paf-
five relations with the reft of nature. :

For example, let us contemplate a female in
the prime of youth and health. That elegant
voluptuous form—that graceful flexibility of mo-
tion—that gentle warmth—thofe cheeks crim-
foned with the rofes of delight—thofe brilliant
eyes, darting rays of love, or fparkling with the
fire of genius—that countenance, enlivened by
fallies of wit, or animated by the glow of paflion,
feem all united to form a moft fafcinating being.
A moment is fufficient to deftroy this illufion.
Motion and fenfe often ceafe without any appa-
rent caufe. The body lofes its heat ; the muf-
cles become flat, and the angular prominences
of the bones appear; the luftre of the eye is
gone; the cheeks and lips are livid. Thele,
however, are but preludes of changes flill more
horrible. The fleth becomes fucceflively blue,

green, and black. It attsacts humidity, and
while
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tion, and that the fphere of its action extends
beyond the bounds of the living body itfelf.
‘At leaft it does not appear that this power dif-
fers from that which attracs new moleculz to
depofit them between thofe that already exift:
and this action of the living body, in attraéing
the furrounding moleculz, is not lefs conftant
“than that which it exercifes in retaining its own ;
for, befides that the abforption of the alimentary
matter, its converfion into nutritive fluid, and
its fubfequent tranfmiffion to all the parts of
the body, experiences no interruption, and con-
tinues from one repaft to the other ; another ab-
forption conftantly takes place at the external
furface, and a third by the effect of refpiration.
The two latter are thofe only which exift in all
living bodies which do not digeft, that is to
{ay, in all plants. 239
Living bodies however do not increale inde-
finitely. Nature has affigned to each limits
_awhich it cannot exceed. It follows, therefore,
that they muft lofe, in one way, a great part of
what they gain in another; and indeed an
attentive obfervation has convinced us, that
tranfpiration, and a number of other caufes, tend
continually to diminifh their fubftance.

This confideration muft modify the idea which
‘we at firft formed from the principal phano-
“menon of life. Inftead of a conftant union in the
‘molecule, we cannot avoid obferving, that there

is a continual circulation' from the exterior to
the
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of their own, and only participate in the general
motion produced by their union. Thus, ac-
cording to the expreflion of Kant, the mode of
exiftence of each part of inanimate bodies be-
longs to itfelf, but in living bodies it refides in
the whole.

The nature of life, as above defcribed, being
once well afcertained by the obfervation of the
moft conftant of. its effects, it would naturally
be wifhed to inveftigate its origin, and ta inquire
how it is communicated to the bodies it ani-
mates. Living bodies have therefore been
traced to their infancy ; and it has been endea-
voured to carry this examination as near as pof-
fible to the moment of their formation. But
they have never been obferved otherwife than
completely formed, and already enjoying that
vital force, and producing that vortex-like mo-
tion, the firft caufe of which we are defirous of
knowing. Infalt, however fecble and minute
the parts of an embryo, or of the {eed of a plant,
may be at the moment we are firft capable of
perceiving them, they then enjoy a real life, and
poffefs the germ of all the phanomena which
that life may afterwards develope. Thefe ob.
fervations, extended to all the claffes of living
bodies, lecad to this general fact, that there are
none of thofe bodies which have not heretofore
formed part of a body fimilar to itfelf, from
which it has been detached. All have partici-

Pa_t:d in the exiftence of other living bodies, be<
: fore
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that in them only this mmpulfe can have irs
fource and foundation : and if the firft union of
the chemical and mechanical elements of any
living body has been effected by the vital force
of the body from which it defcended, we ought
to find in it a fumilar power, and alfo the caufes
of that power, fince it has to exercife a like
action in favour of the bodies which are to de-
fcend from it. ‘

~ But this compofition of living bodies is too
imperfectly known to enable us to deduce
clearly from it the effets they exhibit. We
obferve, in general, that they are compofed of
fibres or laminz, forming altogether a feries of
reticulated fubftances more or lefs compadt,
which form the bafes of all their folids, as well
of thofe that are maffy, as of thofe that prefent
the appearance of lamine and filaments. We
are acquainted with the form, the confiftence,
‘and the pofition of the larger of thafe folids;
the ramifications of the moft confiderable of
their veflels, and the courfe of the fluids they
contain : but their more minute branches, and
their more fecret texture, cannot be traced by
our inftruments. We likewife know the che-
mical characters of the moft apparent of the
different fluids ,and concrete fubftances: we
can even decompofe them to a certain point.
This analyfis, however, is not only imperfect,
fince we cannot recompofe them, but the pha-

nomena indicate, that there muft exift fev?ral
othcer
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number of elementary fubftances with refpe®
to our inftruments—that they are formed of the
combination of thofe fubftances, and the accu-
mulation of thofe molecules—that they grow
only by the juxta-pofition of new molecules, the
ftrata of which envelope the preceding mafs—
and that they are deltroyed only by fome me-
chanical agent feparating their parts, or fome
chemical agent altering their combinations ;
but organized bodies, which are tiflues of fibres
and laminz, and have their interftices filled with
fluids, refolve almoft entirely into volatile fub-
ftances, are produced by bodies fimilar to them-
felves, from which they do not feparate until they
are fufficiently developed to aét by their own
force; conftantly aflimilate foreign f{ubftances,
and depofit them between their particles; grow
by an internal power, and finally perifh by that
internal principle, or by the eftect of life itfelf.
Origin by generation, growth by muirition,
termination by death, are the general and com-
mon characteriftics of all organized bodies: If,
however, there are bodies which perform only
thefe funcions, and thofe which are fubfidiary
to them, and poffefs only the organs neceflary
for fuch operations, there are a great number
of others which perform particular functions,
that not only require appropriate organs, but
neceffarily modify the manner in which the
general funétions are performed, and the ergans

roper to thole fundtions,
g0 Amonrg
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ence of which, as well as of the alimentary canal
in which it is perf’urmed is rendered neceflary by
the faculty they poffefs of voluntary motion ; but
this is not the only confequence of that faculty..

The faculties of vegetables being very few,
their organization is very fimple; almoft all
their parts are compofed of fibres, which are
either parallel, or diverge very little. Farther,
their fixed pofition admits, that the general
motion of their nutritive fluid may be preferved
by fimple external agents. It appears that it
proceeds upwards, by the effect of the fuction of
their {pongy or capillary texture, and the eva-
poration which takes place at their top, and that
its motion in that direction is the more rapid
in proportion as the evaporation is great. It -
appears alfo that the motion of this fluid may
even become retrograde, when it ceafes to flow in
its ufual courfe, or changes into abforption by
the coolnefs and humidity of the air.

It is not only neceflary that animals deftined
continually to change their place of exiftence,
and to live in all kinds of fituations and tempe-
ratures, fhould poffe(s within themfelves an
active principle of motion for their nutritive
fluid ; but, their more numerous and more de-
veloped faculties requiring a much greater
complication of organs, their various parts
being differentlyformed, often at 2 diftance from
each other, and even capable of changing their

refpective pofitions and diretions, means more
powerful,
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are completely deprived of circulation, and
are nourifhed like vegetables, by fimply im-
bibing a fluid which is prepared in the inteftinal
canal. |

In the animals that have a circulation, the
blood appears to be merely a vehicle which is
continually receiving from the alimentary canal,
from the external furface of the body, and from
the lungs, different {fubftances, which are inti-
mately incorporated with it, and with which it
replaces thofe it furnifhes to all the different
parts of the body for their prefervation and
growth, It is on its paffage to the extremities
of the arteries that the blood effects the real nu-
trition of the parts; and alfo changes, in its
paffage, its nature and its colour: and it is only
by the acceflion of the different fubftances which
- T proceed to point out, that the veinous blood is
rendered proper for nutrition, or,”in one word,
becomes arterial blood. !
- It is by particular veffels, called lympbatics,
that the veinous blood receives the fubftances
with which the fkin and the alimentary canal
fupply it. By them, alfo, it receives even the
refiduum of nutrition,and the particles which are
detached from different parts, to be carried out
of the body by various excretions.

With refpect to the lungs, the air that pene-
trates into them produces, with the veinous
blood, a kind of combuftion, which appears to

be neceffary to the exiftence of all organized
bodies:
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occafion for any envelope, and is capable of
being tran{mitted diretly to the ova; but in
vegetables; which do not poffefs within them-
felves the power of directing this fluid, it was
neceffary that it fhould be enclofed in little cap-
fules, which are fufceptible of being tran{ported
by the winds, and which form what is called the
pollen of the flamina : thus, while animals, for the
performance of moft of their other funétions,
have, in confequence of faculties peculiar to
themfelves, received more complicated organs,
they are enabled, by thofe characteriftic faculties,
to exercife the functions of generation in a
manner more fimple than vegetables.

Thefe examples thew how much influence the
faculties of fenfation and motion, which animals
poffefs in addition to thofe of vegetables, have
over the organs of all the other faculties which
~ are common to both thefe kind of beings. The
comparifon which we thall hereafter make of the
different orders of animals, will, in the fame
manner, demonftrate that the modifications of
their principal functions exercife a {imilar in-
fluence on all the others:—Such is the union
and harmony which prevails in all the parts of
living bodies. '

We have thus defcribed the principal functions
which compofe the animal ceconomy. It is
obvious that they may be divided into three dif-
tinét orders. ‘There are fome which, in confti-

tuting animals what they are; fit them for ful-
filling
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extremity of the body which eontains the brain,
and which we call the head.

Light, the vibrations of the air, the volatile
emanations which float in the atmofphere, and
faline particles foluble in water, or faliva, are
the fubftances>which aét on thefe four fenfes;
and the organs, which tran{mit the action to the
nerves, are appropriate to the nature of each.
The eyc prefents tranfparent lenfes to the light,
which refraét its rays. The ear offers mem-
branes and fluids to the air, which receive its
concuffions. The nofe inhales the air which is
to go to the lungs, and feizes, in their paflage,
the odoriferous vapours it contains. Finally,
the tongue is covered with fpongy papille,
which imbibe the favory liquids that are taken
into the mouth. '

By thefe means we obtain a knowledge of
what paffes around us: but the nervous fyftem
likewife makes us acquainted with a great deal
of what paffes within us. Independently of
thofe internal pains which indicate fome difor-
der in our organization, and the difagreeable
ftate in which we are placed by hunger, thirft,
and fatigue, it is in confequence of the opera-
tion of this [yftem that we experience theagonies
of fear, the emotions of pity, the defires of love.
Senfations of this laft kind feem, however, to be
rather the effects of the re-action of the nervous
fyftem, than immediate impreflions; though, at

the fight of any imminent danger, we haften to
avoid™
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thence they traverfe the alimentary canal, which
15 longer or fhorter, and more or lefs convoluted
and dilated in different animals, and the parietes
of which are compofed of feveral continued tu-
nics, analogous to thofe which form the external
teguments of the body.

Thele coats ac in a mechanical manner on
the fubftances which they contain, by flight
contractions of their fibres, and in a chemical
manner by the liquors which are poured out
within them.

The firlt dilatation of the alimentary canal is
called the ftomach. There are fometimes feve-
ral flomachs, or feveral divifions of that organ ;
its parietes yield a liquid which reduces the ali-
ments to a homogeneous pulp, during the time
they remaininit. The remainder of the canal is
more particularly called bowels or inteftines.
Independently of the juices which the different
coats of the bowels produce, there are fome which
are feparated from the mafs of blood by glands,
and which penetrate the inteftinal canal by par-
ticular conduits. The moft remarkable and
the moft general of thefc glands are the liver
and the pancreas. The firft, which fecretes the
bile, is always of a confiderable fize; and bes
fides the cifeét of its liquid on the inteftines,
produces another very remarkable effect on
the blood itfelf, from which it removes feveral
principles.

It is in the inteftines that the aliments under

go
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creafes their furface to fuch a degree, that almoft
all parts of the fluid are feparated from the fur-
rounding element by only a very thin pellicle,
which cannot obftru& its ation. ‘This ramifi-
cation takes place on the furface of certain folds
or lamelle in aquatic animals, and on that of
certain cells in aerial animals. In the firft cafe
the organ is denominated &ranchie, in the fecond
lungs. In animals which have no veflels, the
air reaches all parts of the body, and aéts on the
nutritive fluid at the fame moment in which
that fluid combines with the parts of the body
which it is deftined to nourifh. This is the cafe
with infeéts that have 7rachee. It will be eafily
conceived that there muft be mufcular organs
appropriated to each of thofe fpecies of refpira-
tion deftined to attract or impel the ambient fiuid
~ towards the place where it has to act upon the
blood. This office is performed by the ribs, the
diaphragm, the mufcles of the abdomen, the
flaps of the gills, and feveral other parts, accord-
ing to the nature of the animal.

The air cannot be employed in the formation
of the voice, except in the animals that refpire
by cellular lungs, becaufe it is in them only that
it enters by a fingle and lengthened tube. At
one or two parts of this tube there are mem-
branes fufceptible of tenfion, which vibrate
when the air acs upon them, and thereby pro-
duce the various founds which we call the wvoice.

The animals which have no voice, properly fo
3 called,
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plan of this Courfe of Lectures. We fhall, there-
fore, return to each of the funétions of which
we have treated, and examine the different de-
grees of energy it poflefles, and the particular
means by which it is carried on in different
animals. -

The organs of motion prefent us at firft fight
with two important diftinctions with refpect to
their fituation. Sometimes the bones form an
internal {keleton, articulated and covered by the
mufcles ; fometimes there are no internal bones,
but merely fcales or fhells which cover the {kin,
within which are the mufcles: in other cafes
there is no hard part that can ferve as a lever
or point of {upport for the motions of the ani-
mal’s body. |

Animals of the firft kind have the whole
body fupperted by a ftrong pillar, formed of
feveral bony pieces placed one above the other,
and called the {pine of the back, or the verte-
bral column. They are therefore denominated
Vertebral Animals. Thele are the Mammalia,
Birds, Reptiles, and Fifbes.

‘The animals without vertebra are ‘either en-
tirely foft, or have their bodies and members
enveloped in fcales articulated on one another,
or, finally, are enclofed in fhells, Thefe are the
Soft Worms, Infeéis, and the Teflacea.

It is by the greater or lefs perfection of cer-
tain parts that the animals of thefe different
claffes become fufceptible of various kinds of

motion.
The
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All vertebral animals poffefs the fame fenfes
as man, | ]

Sight is wanting in the zoophytes, in feveral
kinds of articulated worms, in feveral larve of
infects, and in the acephalous mollufca. Hear-
ing does not exift, at leaft we have not yer dif-
covered its organ in fome mollufca and infects.
The other three fenfes, but particularly thofe of
tafte and touch, appear never to be wanting.

But each of thefe fenfes may vary confider-
ably, in the degree of its fufceptibility, and the
complication of its ftructure. The perfection
of the fenfe of touch, for example, depends upon
the delicacy of the external teguments, and on
the divifion of the extremities that more parti-
cularly enjoy that fenfe ; their formation render-
ing them capable of being applied more or lefs
exactly to the bodies of which the animal would
acquire a knowledge.. Above all, it is in the
number and flexibility of the fingers and toes,
and the {fmallnefs of the claws or nails, that the
anatomift difcovers important characters.

The eyes may be more or lefs moveable, more
or lefs covered, and more or lefs numerous.
The ears may be funk within the cranium, or
expofed outwardly; or they may be provided
with an external trumpet, which colledls the rays
of found. The membranes in which the fenfe
of fmelling refides may be more or lefs exten-

five: thofe which arc the feat of tafte, may be
' more
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and female : this is the cafe with the {nails, and
other mollufca that crawl on the belly.

The produce of generation is either a bud
which developes itfelf into an animal, remain-
ing fome time on the body from which it pro-
ceeds, and of which it forms as it were a branch ;
or it is a feetus, which unfolds itfelf in the ute-
rus of its mother, to which it is connected by a
plexus of veflels, and from which it comes forth
alive; or, finally, it is a feetus inclofed in a
thell, with a fubftance adhering to it by veffels
which it muft abforb before it is difcharged.—
Thefe are the gemmiparous, viviparous, and ovipa-
rous modes of generation.

The firft occurs, in fome zoophytes, and in
~ fome articulated worms ; the {econd in man and
other mammalia only ; the third is common to
all other animals; and when their young come
forth alive from the body of the mother, as is
the cafe with the viper, it is becaufe the eggs
are hatched in the oviduct. _

Laftly, if we confider the ftates through
“ which the young animal is obliged to pafls be-
fore it becomes, in its turn, capable of perpetu-
ating its {pecies, we again difcover two princi-
pal differences,—Some have at their birth the
form which they will always preferve, with the
exception of a few inconfiderable parts which
have yet to difclofe themfelves, and to change
their proportions : the others, on the contrary,

have a form altogether different from their per-
fect
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Iations of their organs are founded—Ilaws which
have their origin in a neceffity equal to that of
‘metaphyfical or mathematical laws: for it is
evidentthat a fuitable harmony between organs
which aét on one another, is a neceffary condi-
tion of the exiftence of the being to which they
belong ; and that if any one of the functions
were modified in a manner incompatible with
the regulations of the others, that being could
not exift, ' .

We are about to take a view aof the moft
remarkable of thefe relations, by entering into
a comparifon of the different functions of
animals. To begin with one of the moft
obvious: we obferve that the mode of refpira-
tion conftantly depends on the manner in which
the motion of the nutritive fluid is performed.
- In animals that have a heart and veflels, this fluid
is continually collected in a central refervoir,
whence it is forcibly impelled towards all the
parts of the body. It always comes from the
heart, and always returns thither before it revifits
the other parts. It can, thercfore, be cxpofed
to the action of the air at its fource; and, in fack,
before it returns through the aorta and its rami-
fications to the parts which it has to nourifh, it
paffes through lungs or branchi@, to be there
fubjected to that aétion. But this is not the
cafe with the animals, which, like infects, have
neither heart nor blood veflels: their nutritive

fluid has no regular motion, and departs from no
common
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always two feparate trunks, whether they be
‘both provided with ventricles as the Sepia, or
"have a ventricle for one only, like fithes and
mollufca.
We can more readily perceive the reafon of
the relations which connect the mode and extent
‘of refpiration, with the different kinds of general
-motion of which each animal is fufceptible, and
‘which render the air more neceflary to them in
‘proportion as their manner of moving enables
‘them to procure it with facility; or, what
amounts to the fame thing, thofe which can the
~moft eafily obtain pure air, are precifely thofe
to whom refpiration is moft indifpenfably ne-
ceffary. "
 Modern experiments have demonftrated, that
-one of the principal ufes of refpiration is to
‘reanimate the mufcular force, by reftoring to the
fibre its exhaufted irritability, We, indeed,
‘obferve, that the animals which refpire im-
mediately, and have a double circulation, and
in which none of the veinous blood can return
to the various parts until after refpiration, that
‘is to fay, birds and mammalia, not only always
live in air, and move in it with greater force than
the other red-blooded animals, but each of thofe
claffes enjoys the faculty of motion precifely in
“adegree correfponding to its quantity of refpira-
tion. Birds which are, as it were, alway in the
air, are, if 1 may be allowed the expreflion,

equally impregnated by that element both in-
ternally
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~ As it is one of the conditions of the exiftence
of every animal, that its wants fhould be pro-
portioned to the ability it pofl of fatisfying
them, irritability remains longeft unexhaufted in
thofe cafes in which refpiration is leaft prompt
and efficacious in repairing it. This fuggefts
the caufe why reptiles are fo remarkable for
irritability; and why their flefh palpitates folong
after they are dead, while thofe animals that have
warm blood lofe that quality as their blood
becomes cold. |

This reclation of the extent of the motive
power to the adtion of the ambient element, is
confirmed by the example of fithes, which having
‘cold blood like reptiles, have alfo, like them,
little mufcular force, and an irritability capable
‘of a long duration. The velocity with which
fome of them fwim, muft not deceive us in this
‘refpect; becaufe, being then placed in an ele.
ment as heavy as themf{elves, no force is requifite
for their fupport.

If, however, their refpiration have the fame
refalt as that of reptiles, that refult is obtained
by other means. Their circulation, indeed, is
double, like that of warm-blooded animals: but
as it is air mixed with water which ats on their
blood, it is neceffary that the little activity of
the element fhould be”counterbalanced by the
prompt retufn of the blood into the pulmonary
organ. Here we find a new relation between
the modifications of the refpiratory urglm:nffi
£.% tholie
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In this manner we account for the whitenefs
and opacity of the chyle in fome animals, while
in others it is as tranfparent as lymph, when we
know that the firft are all thofe which have mam-
me, and fuckle their young. It is only by a
profound ftudy of thofe relations, and by the
difcovery of thofe which have hitherto efcaped
our obfervation, that we can hope to extend
phyfiology. ~Comparative anatomy may, there-
fore, be regarded as one of the richeft fources of
obfervation for perfefling that important branch
of knowledge.

Nature never overfteps the bounds which the
neceffary conditions of exiftence prefcribe toher;
but whenever fhe is unconfined by thefe condi-
tions, fhe difplays all her fertility and variety.
Never departing from the {mall number of
combinations that are poflible, between the ef-
fential modifications of important organs, fhe
feems to fport with infinite caprice in all
the acceffary parts. In thef¢ there appears no
neceffity for a particular form or difpofition.
It even frequently happens, that particular
forms and difpofitions are created without any
apparent view to utility. It feems fufiicient
that they fhould be poffible, that is to fay, that
they do not deftroy the harmony of the whole.
In proportion, therefore, as we turn our atten-
tion from the principal organs to thofe which
are lefs important, we difcover increafing vari-

ations; and when we arrive at the {urface _ni‘
bodies
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it is no longer of any ufe ; fo that Nature feems
to have left it there only to fhew how ftrictly
fhe adheres to the law of doing nothing by fud-
den tranfitions : but, on the one hand, the or-
~ gans do not all follow the {fame order of grada-
tion ; one is found in its higheft degree of per-
feCtion in one {pecies, while another is moft
perfect in a fpecies altogether different. If]
therefore, we were to clafs the different fpecies
accerding to each organ confidered feparately,
it would be neceflary to form as many feries as
we thould adopt regulating organs ; and to make
a general fcale of perfection, it would be necef-
fary to calculate the effet refulting from each
combination. This, however, is far from being
icable.

On the other hand, the gentle and infenfible
fhades of gradation prevail fo long as we con
fine ourfelves to the fame combination of the
principal organs, and fo long as the great cen-
tral fprings remain the fame. All the animals
in which this takes place, feem to be formed
upon one common plan, which ferves as the
bafis of all the little external modifications :
but the moment we turn our attention to thefe
animals in which other principal combinations
take place, there is no longer any refemblance,
and an interval or marked tranfition is obvious
to every one.

Whatever arrangement may be given to verte-

bral animals, and thofe which have no vertebra,
we
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that we fhould poflefs, at leaft, a fummary
knowledge of them; and this the following
. €Xamination may enable us to procure.

The whole animal kingdom is, in the firft
place, divided into two great families:—1ft.
That of the animals which have vertebrz, and
red blood: 2d, That of the animals without
vertcbra, almoft all of which have white blood.

The firft have always an internal articulated
fkeleton, the principal fupport of which is the
vertebral column which joins the head at its an-
terior extremity, and inclofes, in its conduit, the
common fafciculus of the nerves: its pofterior
extremity is frequently prolonged to form the
tail: the ribs, which are almoft always found in
animals of this clafs, are attached to both fides
of this column. There are never more than
four members ; two, or all of which, fometimes
may, however, be wanting.

The brain is always contained in a particular
offeous cavity of the head, called the cranium.
All the nerves of the fpine contribute, by fila-
ments, to the formation of a nervous plexus,
which derives its origin from fome of the nerves
of the cranium, and is diftributed oyer moft
of the vifcera,

The fenfés are always five in number. The
eyes are two, and moveable at will. The car
has at leaft three femicircular canals, The fenfe
of fmelling refides exclufively in the cavities in

the fore-part of the head.
p The
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always fituated on the left fide, between the
ftomach, the ribs, and the diaphragm.

The birds are oviparous. They have but one
ovarium, and one oviduét—a ftruéture which is
entirely peculiar to this clafs. They have the
head connetted with the firft vertebraz of the
neck by one eminence only : the cervical ver-
tebrae are very numerous ; the fternum is very
broad ; the anterior members are only ufed in
flying, the pofterior in walking.

Their eyes have three palpebra : they have no
external ear, and their tympanum has only one
bone ; their cochlea is conical, and flightly twift-
ed; their tongue has a bone internally ; the body
is covered with feathers; the lungs are attached
tothe ribs ; and the air, in pafling through them,
is communicated to all the body, as the animals
of this clafs have no diaphragm. Their trachea
has a larynx at each of its extremities; the
fuperior has no epiglottis : their mouth is a bill,
or beak, of a horny confiftence, the two man-
dibles of which are moveable.

Several ducts proceed from the pancreas and
liver, and enter the inteftinal canal at diffqrem:
points. ‘The chyleis tranfparent; and thereare
no myfenteric glands, nor omentum. The fpleen
is in the centre of the myfentery. The ureters
terminate in a cavity called the cloaca, which
is common to the excrements and to the eggs.

They have no urinary bladder.
The
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inftead of bile. 'The male has two penes, the
female two ovaria.

The infeé&s form the third clafs.

In their perfeé ftate, they have antennz and
articulated members like the cruftacea. The
greater part have wings, which enable them to
fly; and thefe have all paffed through other
ftates of exiftence, one of which is frequently
completely motionlefs. They all have a nervous
{yftem, fimilar to that of the cruftacea; but they
have neither heart nor veffels, and refpire only
by trachea. Not only the liver, but all the
{ecretory glands, are in them replaced by long
veflels which float in the abdomen. The form
of the inteftinal canal is frequently very different
in the fame individual, as the infé&t pafles
through its three ftates. |

The animals which refemble the larve of
infects, and have, like them, a knotted medul-
lary cord, might be joined with mf&&s, though
they do not undergo a metamorphofis ; fome of
them, however, have blood veffels very diftinct,
and ‘ought, therefore, to form a feparate clafs,
intermediate between the mollufca, the cruflacea,
and infefts; fuch are the ferrefirial worms and

leeches. ;
This is. the fourth clafs: the =zoophyta form

the fifth.
The parts of the bndy in this laft clafs are
formed like a ftar, or the radii of a circle, in the
centre

3
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they have a fimple ftomach; their mammze are
ficuated under the abdomen; they have all a
fnout more or lefs prolonged; and moft of
them bhave a defenfive covering, confifting of
{cales, &ec. |

The rodentia form a third family of mam-
miferous. animals with claws, charaterifed by
two long incifive teeth, at the end of each jaw,
which are fucceeded by an interval without any
canine teeth. This organization compels them
to gnaw their aliments, or to reduce them to
very {mall fragments, inftead of cutting them in
mouthfuls, as is done by thofe animals that have
a number of fhort incifive teeth. The rodentia
feed on vegetable or animal fubftances, or on
them both mixed, according as their molares
have flat crowns, or fharp points, or are merely
elevated into blunt tubercles. Their inteftines
are long; their ftomach fimple; and they have
almoft always a large cecum. Their pofterior
feet are longer than the anterior, which gives to
their motion the appearance of leaping. Some-
times the difference in the length is fo great,
that thefe animals cannot employ the fore feet
in walking.

The farcophaga, which do not differ much from
the rodentia in the difpofition of their claws,
have, however, a more complete fet of teeth:
their incifors are fhort and ftrong, their canine
teeth ftrong and pointed, and their molares

fharp and denticulated, Thefe three kinds of
tecth
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-The fecond family comprehends all the othez
Kinds of fith; but with refpe@ to them the ana-
tomift can form no diftinction except what is
founded on the ftructure of the bones, and which
divides them into cartilaginous fifhes and" offeoms
H/bes.  The other characters employed by na-
turalifts,arerelative tothe pofitien of the fins, and
to fome lefs important varieties, which are more
or lefs apparent in the parts that cover the
branchiz externally; but which de not indicate
any thing uniform in the internal erganization
of the animal. :

The clafs of molufca is diftinguithed into
three families, which appear te form very natu-
“ral divifions. The firft includés the animals
called cephalopoda, becaufe they have their feet
in the head. Their body has the form of a fack.
They have three hearts. They refpire in water
by branchiz. Their mouth is placed in the cen-
tre of their feet, and refembles a beak. The
head is alfo diftinguifhed by very large eyes, and
has the ears placed internally, The ftomach is
mufcular, like a gizzard. The liver is very
voluminous. A particulargland fecretes a black
liquor, which they throw out,and which darkens
the water around them whenever they wifh to
conceal themfelves. Their fexes are feparate,
The gafteropoda, which are fo called becaufe
they crawl on their bellies from the fecond order.
—in thefe animals the head is moveable, and

- “frequently provided with tentacula, The heart
6 is
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than the other animal fubflances. It appears,
then, that the elements of fibrous matter are fo
clofely approximated in the blood, that very
little repofe is fufficient to make them coagulate:
In the ftate of life, therefore, the mufcles may
doubtlefls be regarded as the only organs capable
of feparating that matter from the mafs of the
blood, and appropriating it to themfelves.

The fibrine (for this is the name which the
chemifts have given to the fubftance we have
defcribed,) is not confined to red blood only ;
the white fluid, which fupplies the place of the
blood in fo great a number of animals, also con-
tains it. But it is not found in the craffamen,
tum of their blood; its filaments merely float in
the ferum*. |

As the fubftances of which the blood is formed
do not contain, at leaft in herbiverous animals,
any thing thar refembles this fibrous matter,
and as, even in thofe that are carnivorous, it
appears to be decompofed by the alt of digeftion,
and is manifeftly neither contained in their
blood nor their lymph, it may be concluded
that it is Tefpiration which fo changes the com-

pofition of the blood as to render it capable of
' engendering

* This difcovery has not yet been publifhed by its anthor;
I ought, therefore, to Rate that it belongs to Citizen Hm_-nherr,
of Havre, a very ingenious chemift, who has applied lum'fclﬁ
with much fuccel, to the comparative chemiftry of anunal
fubftances,
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eventhe ferhi-fluidity of ordinary jelly, but which
has already aflumed a certain fhape, and is
covered by a membrane, which afterwards be-
comes the periofteum, In the firft ftage of
- offification, the flat bones have the appearance
of fimple membranes ; thofe which are to move
on each other, exhibit vifible articulations,
though the periofteum pafs from the one to the
other, and envelopes the whole in one common
fheath ; but thofe which join only by futures, as
the bones of the cranium, for example, forma
continued whole,in whichnothing indicates that
thofe futures will one day exift. -

The phofphat of lime, which gives confiftence
and opacity to the bones, is depofited in this
gelatinous bafis: but it is not depofited - in an
uniform manner ; nor do the two fubftances
unite in fuch a manner as to form a homoge-
neous whole,

In offification, we firft obferve fibres or la-
mellz developing themfelves feparately; thefe
are fucceeded by new fibres or lamellae, which
{erve to unite them, and which are extended in
~ every direétion,

The furface of the bones is molt generally
formed of clofe and compact fibres, more or
lefs regular; that is to fay, of fibres which di-
verge as radii in flat bones, and are parallel in
long bones. Thefe fibres proceed from certain
centres, whichare called points of offification ;

cach long bone has ufually three points of this
kind,
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preferve much more flexibility, and retain a far
greater proportion of the gelatinous fubftance,
than the bones of animals that have warm blood.
Thefe animals therefore grow during the whole
courfe of their exiftence: for it is the cartilage
only that grows ; and when once the bones have
attained their proper degree of hardnefs, their
dimenfions do not alter. The animal then can
only increafe in thicknefs. At this epoch the
animal ceconomy commences a retrogfade pro-
grefls, and the firft fteps are made towards old age
and decrepitude. Independent of the rapidity of
oflification, and the proportions which the con-
ftituent parts of bones bear to one another,
animals differ among themfelves, with refpe to
the texture of the bones,and the cavities of
various kinds formed within them. In man, the
internal texture of the bones is very fine. The
laminee of their fpongy fubftance are fmall and™
clofe,and where this texture is moft unlike lattice-
work, it exhibits long and delicate fibres. In
quadrupeds, the texture of the bones is in general
coarfer: in the cetacea it is more loofe ; their
cells are larger, and the laminz which form them
much broader : it is eafy to diftinguifh their ex-
ternal fibres, which in the jaws and ribs of
whales, and cachalots, become, by maceration,
as diftinct as thofe of half-rotten wood. With re-
{pect to fize, however, they bear no proportion to
the magnitude of the animal to which they
belong ; for the dimenfions of the bonjr fibre, as

6 well
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The perigffeum is a ftrong white membrane,
‘which adheres to the whole fuperficies of the
bones, except at their articulations. Itiscalled
perichondrium when it covers cartilages only.
This membrane has numerous veflels; and
through it thofe pafs which convey blood to the
cartilages and bones. We know that the prin-
ciple of the gelatinous fubftance is contained in
the blood, and that it forms a confiderable por-
tion of the ferum, or fluid part, which remains
liquid on the formation of the craffamentum.
We alfo know that there is phnfphat of lime in
the blood, and particularly, that milk, which is
the natuml food ef man, and feveral animals, at

- the period when offification is moft active, con-

tains a great deal of that fubftance. It is, there-
fore, eafily difcovered whence the bones derive
their nourifhment ; but the manner in which
the calcarious phofphat depofits itfelf, is by ne
means fo obvious: fome imagine that it tranf-
udes from the fides of the arteries; others, that
it fimply paffes from their open extremities;
and finally, others, that the arteries themfelves
offify. It is perhaps more probable that it
combines with the jelly of the cartilage, and
that this combination is more particularly effect-
ed at the time when the blood is fulleft of
calcarious phofphat, in confequence of the kind
of nourifhment which the animal receives, or
by the general difpofition of the organs, which
act in the formation of its blood. - We know

toa
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members, and their texture differs confiderably
from that of ordinary bones. The moft remark-
able of thofe hard parts are, the teeth in the
ftomach of the lobfter, the defcription of which,
as well as that of the common teeth, we fhall
poftpone until we come to treat particularly of
digeftion, and of the bones of cuttle fifh, and
calmars, of which we are now about to give an
idea. :
The common cuttle fith (/fepia officinalis),
contains in the fleth of the back an oval fub-
ftance, convex before and behind, white, folid,
‘friable, and of a calcarious nature. This fub~
ftance is notattached to the flefh, but has the ap-
pearance of a foreign body introduced into it.
There is no indication of any veflel or nerve
penetrating it, nor is any tendon affixed to it.
It is compofed of thin parallel lamelle, which
are not in immediate contalt with each other.
"Fhe intervalsare occupied by an infinite number
of fmall hollow columns ftanding perpendicular
between one lamelle and another, and arranged
in a very regular quincunx.

As the fuperficies of the lamella are plane,
and thofe of the bone itfelf convex, they necefs
farily interfect each other: the points of inter-
fection are marked on the furfaces of the bone
by regular curvilinear ftrie. Thefe bones have a
kind of wings which are of a lefs opaque nature,
lefs brittle, and have a greater refemblance to

thin elaftic horn, than the body of the bone. s
o
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It not only happens that the correfponding
~ bones are differently  articulated, in different
kinds of animals, but furthér, there are bones
which, though they do not even touch each other
in a great number, are however articulated, or
ingrafted into one another, in fome {pecies,
There are even fome animals in which we obferve
particular kinds of articulation which do not
exift in any other. |
Articulation without motion, or fynarthrofis,
which takes place when two flat bones join
each other immediately by their edges, is called
future. - 1t is. denticalar when thofe edges are
notched and indented into one another; barmoinic
- when they fimply touch each other; and fguamous
- when the thin edge of the one covers that of
the other. The bones of the cranium and
face of man afford examples of thofe different -
- kinds of futures; thefe are the only bones that
are united in this manner in the human body,
but we find other examples in other animals.
‘The ribs of the tortoife are very broad, and in-
dented with one another, and with the vertebra
of the back to form the fhell. Thefe futures have
even impofed upon feveral naturalifts, who have
imagined that foffil fhells of the tortoife were
parts of the human cranium. The parts of the
fternum, or rather the breaft-plate of the tor-
toile, are likewife joined by denticulated futures ;
the fame kind of junction takes place in {everal
of the bones that form the offcous girdle to
'6 5 which
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fpine of ferpents, their articulation is completely
moveable. They join by.furfaces which are
not united by any other fubftance, and which
are held together, like the bones of our hand or
foot, by a ligamentous capfule. This, in part,
accounts for their great mobility.

We may alfo rank among the half-moveable
articulations, thofe of the bones of the carpus
and tarfus, which, though provided with few
and fmooth articular furfaces, are fo confined by
the furrounding ligaments, that they can only
move upon each other with confiderable dif-
~ ficulty, and within a very narrow f{pace. But
the difpofition of their furfaces gives them a
more important character, which fhould induce
us to arrange articulations of this kind in the
third clafs; that of the free articulations, or
diarthrofis.

In the joints of the two preceding claffes, the
edges or furfaces of the bones which form an
union, either come immediately in conta&, orare
bound one to the other by a fubftance which at-
taches itfelf throughout the whole of their fur-
faces or edges. The periofteumis continued from
one bone to the other,and is more intimately con-
nected at the place of their junction than to any
other part. On the contrary, in the moveable ar-
ticulations of which we have to fpeak, the oppo-
fite furfaces of the bones are free and diftinét;
each is covered with a fmooth and polifhed car-
tilage; the interval is occupied-bya liquor, and

Vor. I. K fometimes
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Some fifhes exhibit particular modes of move-
able articulations, of which the {keleton of marr,
and other mammiferous animals, afford no
examples.

The firft, which may likewife be referred to
ginglymus, is the annular articulation, in which
a bone is, as it were, ftrung, like a bead, upon a
branch, or at leaft upon a cylindrical eminence,
and almoft detached from other bones. The
fir{t fpines of the anal fins of fome chetedons are
articulated in this manner.,

The fecond is an articulation which can be
rendered immoveable at the pleafure of the
animal. The moveable bone has a {fmall hook ;
and it is in the power of the animal, by turning
that bone round, to infert the little hook in a
hole in the immoveable bone. In this manner,
by a flight flexion, the moveable bone is fo
linked, that its pofition cannot be changed
except by a motion precifely contrary to that
which faftened it te the other, and every effort
in another dire¢tion is ufelefs. It is thus that the
filuri and gaflerofier fix the firft {pines of their
pectoral fins, when they wifh to ufe them in
combat.

We have already noticed the kind "of move-
able articulation which takes place between the
thin edges of two flat bongs, and which allows
the one to flide over the other. In birds we find
another Kind of jﬂint which admits a fimilar

motion, but which is pruduccd between plane
{furfaces.
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\ Portions of tendon are, however, found both
in the infide and on the furface of feveral
mufcles. Even thofe tendons by which the
mufcles are inferted into the bones, penctrate a
certain length into the flefhy fubftance, where
they are interlaced in different manners. The
- form of the tendons varies as much as that of
the mufcles. Thofe tendons which are broad
and thin are called gponenrofes.

In its gelatinous quality the tendon has a
ftrong affinity to the offeous principle, or phof-
phat of lime: it receives it with facility, par-
ticularly when its action is frequently repeated,
and when it is employed in violent motions,
Heavy birds, that walk much, have the tendons
of their limbs offified at a very early period,
The fame thing happens to the jerdoa, and other
animals, that conftantly leap with their pofterior
limbs. |

The tendons of the cruftacea and infeéts, in
the mufcles of the thigh and limbs, differ, in
their nature, from the tendon of red-blooded
animals ; they are hard, elaftic,.and have no ap-
parent fibres; they are covered by the flefhy
fibres which are inferted into their f{urfaces,
The tendon is frequently articulated with the
fcaly cafe which it has to move, in the fame
manner as one bone is articulated with another:
it is conneéted with that cafe by a membranous
ligament. This is particularly obfervable in

the great claws of cray-fi/h.
The
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of expelling fome matter from the body, as eggs,
excrements, &c. but they ufually actalternately,
and then their effect is to enlarge one of the
diameters of the cavity they furround, and to
diminifh the other. Thus, at each infpiration,
the abdomen becomes wider and fhorter, while.
the contrary happens on each exfpiration. In
this manner Jugs and /Jeeches lengthen and
fthorten themfelves, by moving, in the firft cafe,
their tranfverfe or annular mufcles, and, in the
fecond, their longitudinal mufcles.,

In this manner, alfo, the mufcles a&t which
are deftined to lengthen or fhorten, to relax or
comprefs, any foft part of the body, fuch as the
tongue of man or quadrupeds, or the horns of
fnails.

The heart, the inteftines, the arteries, &c.
have likewife mufcles of this kind.

Other mufcles are calculated to widen or
contract fome foft aperture: fome of thefe fur-
round the orifice like rings, and are called /pbinc-
ters; othersare inferted in a manner more or lefs
diredly in the edges of the opening. When
they are uniformly extended around the orifice,
it preferves its figure, and is always dilated, or
contracted, in the fame manner. The eye-lid
of the moon fifh, and the anus of the fnail, afiord
examples of this kind of motion. When, how=
ever, thefe mufcles have different directions,
and make different angles with the edges they

have to move, the form of the aperture is very
6 variable ;
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variable; fuch, for inftance, are the lips of man.
No animal comes near him with refpect to the
mobility of this part; and no one, therefore,
pofleffes fo expreflive a phyfiognomy.

Another employment of the mufcles is to
extend and fold back, like curtains, membrancs
that are deftined to cover certain parts, fuch as
the eye-lids of man, quadrupeds, and birds.
When thefe mufcles are placed in the body of
the- membrane, their difpofitions are fimilar to
that of which we have juft fpoken; but, whea
they are fituated externally, they have the form
of very complicated pullies.  We fhall explain
them when we defcribe the eye of birds.

“A fourth employment of the mufcles may be
that of turning, or rolling about, a globular mafs,
which is free, and fupported on every fide, as
the eye in the orbit, or the mouth of the fnail in
its head. The mufcles then furround this part
as the portions of a hoop, which is turned to the
fide of the mufcle that contrats moft ftrongly.

Thefe four modes of action are, in reality, all
referable to that of the f{phincters, or circular
mufcles. They are always performed by a
girdle, or portions of a girdle, which contract,
or clofe upon the parts they furround.

The following mode, in which the mufcles a¢ct
on the bones, and other hard parts, may be com-
pared to the action of ropes, drawing a refifting
object in a certain dire®ion. The fubje&
which is thus drawn, may be equally acted upon
: in
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obliquityof theinfertion, when the moveable bone
1s extended, and on account of its proximity to
the fulcrum. The firft of thefe inconveniences
1s partly correted by what are called the heads
of bones. Their articular extremities are ufually
enlarged, fo that the tendons of the mufcle, by
turning round a convexity in order to be in-
ferted below it, form more obtufe angles with
the lever or body of the bone than would be
practicable if the head did not exift; this dimi-
nifhes and renders lefs variable the obliquity of
their infertion.

As to the proximity of the fulcrum, that was
ncceffary to prevent the members from being
monftroufly large in the ftate of flexion, but
particularly for producing a prompt and com-
plete flexion: for as the mufcular fibre lofes only
a determinate fraction of its length in contrac-
tion, if the mufcle were inferted at a greater dif-
tance from the joint, the moveable bone would
only be approximated to the other by a fmall
angular quantity : on the contrary, by inferting
it near the apex of the angle, a very {mall con-
traction occafions a confiderable approximation.
This effeét is produced by the mufcular force;
and in this manner thefe fort of mufcles ex-
ercife a power which furpaffes all imagination.

Comparative anatomy, however, affords ex-
amples of mufcles inferted at a confiderable
diftance from the fulecrum. Birds have one .

which extends from the top of the fhoulder ;u
the.
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The bones of which the fkeletons are com-
pofed, arc in general articulated in fuch a man-
ner as to form a whole, all the parts of which
are connected : there are, however, exceptions
to this rule; the hbones which fupport the tongue
in quadrupeds ,and birds, are not connected
with the other bones, except by foft parts,
though in fithes they are properly articulated
with the reft of the fkeleton. The whole of the
anterior extremities are only attached to the
body by mufcles in quadrupeds that want the
clavicles; but in other quadrupeds, they are
joined to the fternum by fingle clavicles, and by
double ones in birds.

In fithes they are strongly conneétd with the
{pine by a bony girdle. .

On the other hand, their pofterior extremities
are generally free, and fimply fixed in the flefh,
while the other animals have them ftrongly
attached to the reft of the fkeleton by the medium
of the pelvis. :

The bones which compofe the {keleton, prefent
three principal divifions—the head, the trunk,
and the extremities.

The head is never wanting: the extremities are
totally wanting in {erpents and fome fithes; the
pofterior extremities are wanting in the apodes
clafs of fifhes, that is to fay, in thofe that have
no ventral fins, and in the cetacea amongf{t mam-
malia. The anterior extremities only are want-
ing in one fpecies of lizard. No vertebral animal

L2 has
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which the tubercle of the correfponding rib
refts. Thefe fuperficies are turned obliquely
downward in the {uperior dorfal vertebraz, and
upward in the inferior. There is, befides, at the
lateral edge of each articulation of their bodies,
2 fmall cavity, common to every two vertebra,
which receives the head of the rib.

The loweft five of the cervical vertebra are
fimilar to thofe of the back, but fmaller. The
upper {urface of each of their bodies is hollow,
and receives the inferior furface of the preceding
vertebra. The plane of thefe furfaces is in-
clined forward; their tranfverfe procefles are
inclined fomewhat forward and downward.
They are remarkable for an excavation in the
form of a femi-canal, and a {mall hole. The
fpinous proceffes are forked, except the two
laft. | :
The fecond vertebra of the neck, called axss,
or odonioides, differs from the others in its fpinous
procefs, which is much broader, and more ele-
vated; by the hole in its tranfverfe procefs,
which, inftead of being perforated vertically, is
directed tranfverfely, and thus forms an oblique
canal ; by a pointed procefs, which rifes from
the upper furface of the body of the vertebra,
and which has an articular furface anteriorly;
finally, by its junction with the firft vertebra,
which is performed by the means of two fat
furfaces correfponding to the articular procefles

of the other vertebrac,
The
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3. Form of the different Vertebre in Mammi-
" ferous Animals.

e Vertebre of the Neck.

The cervical vertebre of the genus fimia,
differs from ours only in their fpinous procefs
being ftronger, and not forked. Their bodies,
too, prefs more upon each other anteriorly,
which ferves the better to fupport the head.

In the pongo, in particular, their {fpinous pro-
cefles are exceflively long, doubtlefs in confe-
quence of the largenefs of the head and the
length of the muzzle.

In the Carnivora, the tranfverfe procefles of
the middle vertebrz of the neck affume a com-
preflfed thape, both on the anterior and pofterior
furfaces. The two laft only form grooves; the
holes are almoft in the body of the vertebre ;
‘the axis and atlas are much larger; the tranf-
verfe procefles of the atlas are very large and
flat on the front and the back; the fpinous
procefs of the axis is very high, and is prolonged
both upward upon the atlas, and downward,
upon the third vertebra: they thus f.:rm{h
fufficient points of infertion for the mufcles that
move and fupport the head, which is very dif-
advantageoufly placed in thefe animals. The
other {pinous procefles, except the laft, are
fhort: they are all direéted, more or lefs, to-

wards the head.
In
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In the moles and in the fbrews the vertebra
-of the neck have no f{pinous proceffes at all.
They form fimple rings, which admit much
freedom of motion. :

Among the Edentata, the ant-eafers and the
armadillos have the fix laft cervical vertebra
foldered or offified together. The bodies of
all thefe vertebree are large, and comprefled
anteriorly. In all the fpecies of this family
they form a fort of groove, in which the
efophagus is lodged.

The bodies of the vertebraof the Rodentia, as
-well as thofe of the bog, the tapir, and the rbino-
ceros, are difpofed in a manner nearly fimilar.
The tranfverfe procefles in the bog have the an-
terior part of their extremities fo much enlarged
and comprefled that they feem double.

- The elephant, whofe neck is very fhort, has
vertebrae like thofe of the Monkey tribe.

In the Ruminantia, the {pinous procefles di-
-minifh in proportion to the length of the neck.
In the camel, the camelopard, 8cc. thefe proceiles
arc almoft effaced, which is neceflary, otherwife
the neck could not be bent backward. The
tran{verfe procefles are comprefled, and form
-two angles, the fuperior of which is directed for-
ward, and the inferior towards the fide. In
.thofe which have fhort necks, fuch as the ox,
the goat, and the /beep, thefe two angles form
‘double tranfverfe procefles.

The cervical vertebra of the or/e have much

M 2 refemblance
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ligament. The furface which unites it to the
next vertebrz is a glenoid cavity; the fecond
and the following vertebrae have a prominent
longitudinal ridge upon the fore-part of their
‘body. - The articular proceffes defcend below
the body ; there are no {pinous procefles except
one to the fecond vertebra, which points for-
ward, and one to the third in the form of a
{imple tubercle. The two laft vertebrae, ata
certain age, become anchylofed.

There are eight dorfal vertebre, but they are
all anchylofed together with the ribs and the
back fhell in one immoveable piece. They have,
‘thérefore, neither procefles nor articular fur-
faces. They are all narrower in the middle than
at the ends.

The lumbar and facral vertebre are likewife
confolidated ith the back fhell, but thofe of
the rail are free and moveable.

The condyle, which forms the body of thefe
vertebrae at its articulation with the others, in-
clines backward, and not towards the head, as
‘thofe of the neck do. There are likewife upon
the fore-part of the body, at its bafle, two fmall
tubercles; but all the procefles of thefe verte-
bra refemble thofe of the mammalia.

In the family of /izards, the crocodile has feven
cervical vertebra, the five laft of which have
their procefles fo clofely preffed together that
the neck cannot be bent towards the fide. The

fame number (feven) is found in moft lizards,
though
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" though the cameleon has only two. The facral
vertebrme are few n cvery fPEEiES, and none ﬂf
them have a large os facrum.

As frogs have no ribs, no diftinction can be
formed with refpect to the three firft orders of
vertebre in them.

They have, in general, eight between the neck
and the pelvis, all furnithed with pretty long
tranfverfe proceffes. The laft are the longeft,
and touch the offa ilii. In the foads the tranf-
verfe procefles are very large, and fhaped like
hatchet blades. The os facrum confifts of a
fingle bone only; it is long, pointed, com-
prefled, and has no coccyx. In the pipa, which
has the tranfverfe proceffes of the fecond and
third vertebree much longer than the others,
and almoft like ribs; this bone is oflified with
the laft vertebre,

The 'salamanders have fourteen vertebre be-
tween the head and the facrum ; they have all
nearly the fame fhape except the firft, which re-
ceives the head, and the laft, which is articulated
to the facrum. The two extremes of the fpine
alone want the veftiges of the ribs, which confiftof
fmall oblong moveable bones, actually articu-
lated to the tranfverfe procefles, which here take
a pofterior dire&tion. The articular procefles
are large, and wedged together. The pofterior
reft upon the anterior, fo as to impede the mo-
tion of the fpine backward. The facrum con-
0 £ fifts

\
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9. Serpents.

SPECIES. Vertebrae to which | Vertebra of the
— ribs are joined. tall,
Viipee (berus)y 2% 50 50T LA s e
Spetacle Snake (naia)........|....102....]..... 63. . .
Garter Snake (natrix)........|....204....|....112....
Ambhifbeengy W Al ey aid A A L koo
Boa (conftrictor) . ........... e dmpiing e dast S
Common Snake............ |....244.... |more than 60
Rattlefnake. ..7.....5. S5 R L R LA ]
Slow.worm (anguis fragilis) ..|.....32....|.....17....

E. In Fishes.

The vertebrz of offeous fithes have their bo-
dies fometimes cylindrical, fometimes angular,
and fometimes comprefled, They are joined by
their bodies only. The annular portions do
not touch each other, and they have no articular
procefles: they may be divided into two claffes,
the candal, which have a fpinous procefs above
and another below ; and the albdominal or dorfal,
which have the fpinous procefs upon the upper
part only. Thefe laft have generally, on the
fides, tranfverfe procefles, to which the ribs are
atrached.

The fpinous procefles both inferior and fu-
perior are very long, particularly in thofe which
are flat, as the pleuronelies, chetodons, &c. The
canal for the paffage of the fpinal marrow is
formed in the vacancy of the fuperior procefies,
In the inferior there is a fimilar paffage for the
bloed veflels. The ftructure of cartilaginous
fihes is nearly fimilar; but asall the cartilages are

L'l 3 E?n-
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confolidated together, the {pinous procefles can
only be diftinguifhed.

The vertebra of a filh may be eafily known
from that of any other animal, by the configura-
tion of its body, which prefents, both anteriorly
and pofteriorly, cavities that are united to fimilar
depreflions in the adjoining vertebra, and form,
throughout the whole vertebral column, cavities
compofed of two cones joined at the bafe. Thefe
hollow cones contain a cartilaginous fubftance,
formed of concentric fibres, of which thofe next
the centre are much the fofteft. Upon this carti-
lage all the vertebrae perform their motions.

The laft vertebra of the tail ‘is, for the moft
part, of a triangular form, flat, and placed verti-
cally ; upon its pofterior extremity it bears arti-
cular impreflions, which correfpond to the {mall
and delicate bones of the fin of the tail. Befides
the hard parts which fupport the bodies of fithes,
there are certain fmall bones quite detached and
unarticulated, which ferve as fulcra to the muf-
cles of the body. There are others which take
the fame direction as the fpinous procefles, and
fupport the dorfal and anal fins. Thefe laft vary
much in their form in the different kinds of
fith; fometimes they are triangular, and fome-
times comprefled, rounded, or ferrated, on one
or more of their angles. The little bones are
retained in their pofitions by a ligament which
connects them to the procefles of the vertebre.
Each {upports one or more of the radii of the fins.

N a TABLE-
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ferted into the fpinous procefles of the two
laft cervical, and the five firft dorfal vertebra,
and arifes from the tranfverfe procefles of the
feventh, eighth, ninth, and tenth vertebre of the
‘back.

6. THE SPINALIS DORSI.

“This mufcle is alfo fituated tranf{verfely, but
partly higher and partly lower than the preced-
ing. It is formed of concentric bundles of
fibres. The fuperior part is inferted into the
{pinous procefles of the dorfal vertebrae from the
fecond to the eighth. Theinferiorpart i1s attached
to the fpinous procefies of the three lowelt dorfal,
and the two firft lumbar vertebrae.

7. THE LONGISSIMUS DORSI

Is more fuperficial, and is placed above the
preceding mufcles: the direcion of its fibres is,
‘however, the reverfe of theirs. It is conneéted
by a ftrong tendon to the os facrum, and is alfo
attached to all the fpinous procefles of the lumbar
vertebre : hence it afcends to the {eventh ver-
tebra of the neck. In its paflage it affixes itfelf
by feparate portions internally to the tranfverfe
procefles of all the dorfal vertebrz, and exter-
nally to the eight loweft ribs,

N 4 ; 8. Tue
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Thofe of the 4at are fo thin, that a few tendi-
nous fibres alone are perceivable on the part
near the fpine.

The other mammalia differ only in the num-
ber of attachments, which depends upon that of
the vertebre. Inthe hog, for inftance, the /pinalis
dorfi arifes diftinitly from the firlt fpinous pro-
cefs of the back by a flethy flip: fimilar portions
come from each fucceeding fpinous procefs, and
they all unice to tendons which are inferted into
the fpinous procefles of each lumbar vertebra.

The motions of the tail are much more vifible
in the reft of the mammalia than in man. It is
an additional member granted to them by nature,
. fince many of them ufe it to faften themfelves to
trees, or to {ufpend themfelves from them. The
greate(t part ufe it as a whip todrive away parafi-
tical infects ; others, as the cetacea, diret their
courfeinthe water by its motion. The beaver em-
ploys it as a trowel to build his habiration, &c.
It is evident, therefore, that, to execute thefe
various operations, more mufcles are required in
thefe animals than in man,

The rtail of mammiferous animals is fufcep-
tible of three forts of motion : one by which it
is turned backward, or raifed up; another, by
which it is inflected, or lowered; and a third, by
which it is dire&ed towards the fides.

The combination of thefe motions produce
others ofa fecondary kind : thus the tail may be
turned upon its own axis, or rolled inte a fpiral

form
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2. THE SACRO-SUBCAUDALIS, 0F SACRO-COC-
CYGEUS INFERIOR of Vicq. D’ Azyr.

This mufcle is the antagonift of the facro-
coccygeus or lumbo-fupra-candalis, which it ex-
actly refembles in ftructure. It arifes from the
inferior part of the os facrum, and the tranfverfe
procefles of fuch of the caudal vertebrze as pof-
fefs thofe procefles by a flethy portion, which
becomes gradually fmaller, and forms as many
tendons as there are caudal vertebrz unfurnithed
with tran{verfe procefles: Thefe tendons are
received into a fheath like thofe of the lumbo-~
fupra-caudalis, and are inferted into the bafe of
cach of the vertebrz on the under fide, be-

ginning ufually at the feventh.

3. THE SUB-CAUDALES, Or INTER-COCCYGEL
of Vicg. D’ Azyr.

Thefe are fituated under the inferior middle
line of the tail. They arife at the articulation
of the firft and fecond caudal vertebre, and
form an elongated portion, which is firft in-
ferted into the V fhaped bone of the fourth,
fifth, and fixth vertebrae. They likewife receive
little flethy flips, which gradually diminifh in
thicknefs and, go on to be inferted into the
inferior furface of the bafe of each bone of the
tail.
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the fpace comprifed between the long bone of
the coccyx and the ilea. Its fibres are oblique,
and it ferves to draw the coccyx into the direc-
tion of the fpine.

That which is analogous to the Jumlo-coflalis,
arifes above the laft by a fort of point attached
to the coccyx. It extends quite to the head,
into which it is inferted, and detaches fibres in
its progre{s to each of the tranfverfe procefies,
which form a kind of interfection upon its fur-
face.

The obliquus fuperior arifes from the head at
the margin of the foramen magnum, and is in-
ferted into the tranfverfe procefles of the firft
dorfal vertebra.

There is only one {fmall reZus anterior.

It arifes from the bafe of the cranium, below
the foramen magnum, and is inferted into the
firft of the tranfverfe proceffes.

The intertranfverfales are like the human.

The {pinal mufcles of the falamander much
refemble thofe of the frog. Thofe of the tail
are very fimilar to the mufcles of fi/bes.

The f{pine of the rortoife has no motien except
in the parts belonging to the neck and rail.
Thofe of the back and loins, which are offlified
together, have no mufcles.

The mufcles of the neck are very different
from thofe of man. The motions they produce
are thofe of elongation, by which the head is

O3 | _protruded
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fide is lefs fenfible; but the lateral movement is
much more remarkable in fithes, as in them it
produces the action of fwimming, while the mo-
tion of the fpine towards the belly and the back
fcarcely exifts.

The flethy fibres which determine the motion
of the vertebral column, are interwoven in {fuch a
manner that they are hardly to be diftinguifhed
unlefs as layers, and in this manner we fhall pro-
ceed to confider them.

When the fcales and fkin are removed, we
find underneath a flethy mafs compofed,

1. Of fibres collected into little bundles, longi-
tudinal and parallel, difpofed in arches with the
convexity towards the head. All thefe arches are
received one into another, and the interfecting
line which diftinguifhes them feems the pro-
duction of an aponeurofis, in the fubftance of
which are often found fpines, or little flexible
offified parts. This is eafily obferved in the
carp, the pike, the whiting, &c.

2. Of other mufcular fibres, which, proceeding
from the back and the belly, have a different
courfe, and unite at the extremities of thefe
arches. The fuperior, or dorfal, take two direc-
tions, forming a V, or angle, open towards the
head. Their fu: face furnifhes aponeurotic fila=
ments, which terminate in fmall tendons; they
are inferted and loft in the fkin.

The inferior or coltal layer of fibres is com-
pofed of little intercoftal mufcles, the length ulf

eac
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caudal fin. They are compofed of fmall and
very fhort flethy bellies, with long tendinous in-
terfections.

In thole fithes that have only a fingle dorfal
fin, fuch as the loaches, carp, tench, &c. there are
two pairs of thefe mufcles ; the firft between the
back of the neck and the dorfal fin, and the other
between that fin and the caudal fin.

When there are two dor al fins, as in the mul-
let, zeus, &c. we meet with three pairs of muf-
cles, one between the neck and the firlt fin, an-
other between the two [ins, and the third between
the fecond dorfal fin and the caudal fin.

All thefe mufcles are inferted into the firft
rays of each of the fins, which they move by
raifing or unfolding them. There are mufcles
perfectly analogous to thefe under the ridge of
the belly.

In the carp, for example, there are two pairs;
the one arifes from the fymphyfis of thofe bones
of a girdle form which receive the pectoral fins,
and is inferted on each fide into the ligamentous
tiffue which unites the two ventral fins. The
little flethy bellies of which this pair is com-
pofed, are four or five in number: they are
p}accd at a diftance from each other, and re-
femble beads.

The other pair extends from the junction of
the anal fins to the firft rays of the caudal
fin. Their ficthy bellies are ftill thinner, and the
tendons much longer than thofe of the former.

The
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-

The fpinal mufcles inthis fith approach nearly
to the form of thofe which we have already de-
fcribed in the tails of certain quadrupeds.

They are difpofed in two layers, and are four
in number; two /laterales fuperiores, and two /a-
terales inferiores.

The laterales fuperiores arife from the middle
of the vertebral column above the abdomen, bya
flethy head covered with ftrong aponeurofes: this
portion extends as far as the pelvis, and there
detaches little tendinous branches which pafs
through parallel fheaths, and proceed fucceflively
towards the middle line, where they are inferted
into the upper part of each of the vertebre of
the tail, Flefthy fibres accompany thefe tendons
to fome diftance after their feparation from the
common fafciculus.

In the inferior part of the tail the fuperior
lateral mufcles receive acceflaries from each fide;
but thefe are fimple tendons, which feem only
intended to guard againft too violent an exten-
fion either to one fide or the other.

Each tendon of the lateral mufcles pulls that
vertebra of the tail into which it is inferted in
the direcion of its own action, and the flexion or
general curvature of the tail upwards is the re-
{ult of their common contraction.

The laterales inferiores of the tail arife alfo
from the lumbar vertebre like the preceding,
but more externally. Theirarrangement is nearly
the fame, with this difference, that their tendons

% make
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appendix flernalis. The twolong fides of this bone
receive the cartilages of the feven firft ribs into
fmall depreflions. The fternum is often found of
two parts, but thefe generally become anchylofed
‘withage. Thisboneis covered oneach fide, both
withinand without the thorax, by a very folid liga-
mentous tunic. Its abdominal appendix is alfo
{upported by a ftrong ligament, which paffes from

its external furface obliquely to the cartilage
 of the laft ferno-vertebral or true rib. This
ligament prevents the appendix from being dif-
placed by violent actions of the cheft.

- The rébs are twelve in number on each fide.
They are long bones, fomewhat comprefled,
curvated throughout the whole of their length,
and have their concave fides turned towards the
inner part of the thorax. One of their extre-
mities terminatesin two little articular furfaces,
divided by a projecting line. It is received by
the lateral part of the bodies of two vertebree.
This vertebral extremity of therib becomes fome-
what narrowed, and then prefents a new articular
furface at the pofterior part, which correfponds
with the tranfver{e procefs of the moreinferior of*
the two vertebrze to which the rib is articulated.
The rib continues tc bend backward in the fame
manner, but fuddenly deviates from this di-
rection” and comes forward. The point where
this change takes place is different in-every rib,
In the fuperior ribs it is very near the ver=
tebrz, but in the inferior removed to a cona

o8 : fiderable
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fiderable diftance from them. This point, which
receives the tendons of fome mufcles, is called
the angle of the rib. ‘'The fternal extremity has
a little depreflion, into which the intermediate
cartilage that unites it to the flernum is received.
Only feven ribs extend directly to the fternum;
they are called true ribs, or, with more pro-
priety, [flerno-vertebral : the other five ribs
have cartilaginous elongations, by which they
are united with one another: they are called
Jalfe ribs, or fimply wvertebral.

The human ribs are bent in fuch a manner,
with refpect to their axis, that when laid uponan
horizontal plane, one end is always elevated.

The ribs have only a limited motion upward
and downward. Their articulations are ftrength-
ened by a great number of ligaments. The
articular {urfaces of the vertebral extremity have
capfules, which retain them upon the bodies
‘and tranfver{e proceffes of the vertebre. The
fpace included between thefe furfaces is alfo
made fecure by two ligaments, one inferted into
the tran{verfe procefs of the fuperior vertebra on
the infide, and the other into the inferior articular
procefs of the fame vertebra, but on the external
fide. The fternal extremity is alfo furrounded
by a little capfule, which joins it to the pro-
longed cartilage. There is, befides, in all the
fpaces between the ribs, a ligamentous expan-
fion, which unites the inferior edge of one rib
to the fuperior edge of the next. e



















































Art. IV. MuscLes oF THE Ries. 223

ufually bave their infertions in them, are in
thofe animals extended to other parts.

Thus, in the tortoife, whofe éreafi-plate oc-
cupies the place of the abdominal mufcles, they
are inferted into the pe/vis, which they move.

With refpelt to thofe animals, one very re-
markable obfervation may, in general, be made:
—It appears that the very fingular fhape of the
mufcles and bones depend upon each other.
Indeed, as the mufcles are not placed upon the
bones, they have not, if we may be allowed the
expreflion, fathioned them; and the want of mo-
tion in the bones, which has given an unnatural
figure to the trunk, has alfo given to the mufcles
other forms and other ufes.

The abdominal mufcles of the frog prefent
nothing peculiar, except that the fkin does not
adhere to their {urfaces, and that, inftead of
being inferted into the rib, they are faftened to
the {ternum by a ftrong aponeurofis.

The fame obfervations may be made with
refpect to the /alamanders.

E. In Fifhes.

The fpaces between the ribs are filled up by
fhort oblique fibrous mufcles, analogous to the
intercoftals ; but the great lateral mufcles, which
are inferted alfo into the ribs, move them all at
once, fomewhat in the fame manner as they act’
upon the vertebra of the tail,

Vor. L. Qe ArTIcLE Y.
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The fbarks and rays have their heads articulated
with the vertebral column, by two condyles;
but this articulation is almoft immoveable, and
is made fecure by ligamentous fibres.

e

Articre VI

Of the Mujfcles of the Head.

A. In Man.

Tu: mufcles which move the human head
arife from the firft, the fecond, or from fevera]
other cervical vertebre.

Thofe that arife from the atlas are,

1. THE RECTUS CAPITIS POSTICUS MINOR, or
ATLOIDO-OCCIPITALIS,

Rifes from the fpinous procefs of the firfk
vertebra, and is inferted into the middle of the
pofterior edge of the foramen magnum. It
draws the occiput dire&tly backward, and
moves the head upon the atlas.

2. THE RECTVS CAPITIS ANTICUS MINOR, or
TRACHELO-SUB-OCCIPITALIS.
-

This little mufcle arifes from the anterior
annular part of the atlas,"and is inferted into the
- cunciform procefs. The motion it produces is
directly
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€. THE OBLIQUUS CAPITIS INFERIOR, or
AXOIDO-ATLOIDEUS,

Arifes from the fame {pinous procefs, and pro-
ceeds outwardly towards the tran{verfe procels
of the atlas, into which it is inferted; this is,
- therefore, rather a mufcle of the fpine than of
the head. It turns the atlas upon the axis,
thus producing the lateral motion of the firft
cervical vertebra.

There are five mufcles of the head, pmce:dmg
from the other cervical vertebre.

1. THE COMPLEXUS MAGNUS, 0r TRACHELO-
OCCIPITALIS,

Arifes by digitations from the tran{verfe
procefles of the four laft cervical and three firft
dorfal vertebre. It paffes over the back of the
neck, in its way to its infertion in the occiput,
above all the preceding. It is clofely united, by
its lower furface, with another called the biven-
ter. This mufcle is evidently an extenfion, or a
flexor of the head backward.

2. THE BIVENTER CERVICIS, 07" TRACHELO-
DORSALIS.

This mufcle arifes, in like manner, by digita-
tions from the tranfver{e proceffes of five ver-
tebre of the back, from the fecond to the fixth,
and from the fpinous procefs of the firft. It is

inferted
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firft directed forward, and then backward. This
is called the coracoid procefs.

On the convex furface, at about one-third of
its length from the fuperior margin downward,
a procefs is produced: this procels interfects
the fecapula tranfverfely, and is called the /prre.
Itis elongated, and forms a flat detached projec-
tion, which extends over the humeral angle, and
is called the acromion.  The part of the furface
which is above the {pine is called fupra-/pinal,
and that below it infra-/pinal.

The ¢laviele is a long and ftrong bone, with
a double curvature, {fupported at one extremity
on the top of the fternum, and at the other
on the acromion. The latter obeys the motions
of the fcapula, which flides in every direc-
tion upon the pofterior part of the ribs, te
 which it is net articulated, but only attached by
the mufcles. Each of its margins, and each of
its angles, is therefore capable of being elevated,
or applied clofer to the ribs.

The human fhoulder, and confequently all the
reft of the fuperior extremity, is only articulated
to the other parts of the fkeleton, by that end of
the clavical which jnins the fternum.

Certain ligaments join the fcapula to the
clavicle, and the latter to the fternum. The firft
proceed from the coracoid procels, and are in-
ferted into the end of the clavicle next the
acromion. The next are (1ft.) the fnrer-clavi-
sular, which connects the extremities of both

clavicles
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and turning backward. This recurrent procefs
is very long, and rather flender. Towards the
pofterior part it forms a very confpicuous pro-
jecting angle.

The Ruminantia and Solipeda have the fcapula
narrow towards the back, and elongated towards
the neck, like the preceding animals. The fpine
is nearer to the anterior margin, which we have
named cervical or fuperior in man. It appears
truncated, and has neither acromion nor recur-
rent procefs. It is likewife deftitute of any
coracoid procefs.

The bog and the rbinocerss exhibit a ftriking
peculiarity in the fpine of the fcapula. This
{pine is almoft effaced near the humeral angle,
but about its middle there arifes a very bold
projecting procefs, inclined towards the coftal
margin.

The fcapula of the elepbant is rhomboidal ;
‘the {pine terminates in two large procefles, one
of which turns forward and forms the acromion,
and the other, which is much larger, turns back-
‘ward. The latter refembles the recurrent pro.
cefs which we remarked in certain Rodentia,
“efpecially in the bare.

Among the Cetacea, the do/pbir and porpoife
‘have the fpinal margin of the fcapula rounded,
and very large: the fpine is very near the cer-

vical margin, and cannot be diftinguithed from
“the plane of the infra-fpinal foffa. The fupra<
{pinal foffa has a deep hollow, that fcems to

proceed
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fcapula, and with it forms a cavity into which
the head of the humerus is received. :

The fcapula is elongated in the duc&mn
parallel to the fpine, and is very narrow on the
oppofite fide. It is often pointed, but fome-
times truncated on the pofterior part, and always
flat and deftitute of a {pine. The head, or
humeral extremity, becomes thicker at its junc-
tion with the clavicle. Outwards we obferve
the furface which thefe bones in common pre-
fent to the head of the humerus, and inwardly
a little point which anfwers to the extremity 'of
the fork. Between thefe three bones, however,
there is ftill left a fmall vacancy or free {pace.’

The fork, or os furciforme, is fingle, and com-
mon to both fhoulders. It is elaftic, and fhaped
likea V. Its point is turned backwards, and
its two branches fuPpnil't the humeral heads of
the two clavicles. By its elafticity it hinders
them from clofing together in the violent eﬂ'nrtl
of fiying.

“Birds ‘of prey that fly by day ha‘u the fﬂrk
very fhort, with crooked branches; their con-
vexity is forward, and the angle of union round,
and feparate from the fternum.

Noéturnal birds of prey have the fork weak,
with almoft ftraight branches, the angﬁe nbrﬂfe
and clofe to the fternum.

In parrots it isalfo weak ; the brim:hm are con-

vex outward, and the angle of union abtufe, and
removed from the fternum,

-In
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angle of the fcapula downward, and at the fame
time moves it forward.

§. THE LEVATOR SCAPULE, ANGULARIS SCA=
: PULZE, 0 TRACHELO-SCAPULARIS,

. Is inferted into the pofterior and fuperior
angle of the fcapula. It proceeds towards the
neck, where it is inferted, by flefhy flips, into
the tranfverfe procefles of the vertebra, from the
fecond to the fifth. It raifes the fcapula behind,
while at the fame time it fomewhat deprefles
the humeral angle, as this bone then becomes a
kind of lever,

4. THE OMO-HYOIDEUS, CORACO-HYOIDEUS,
‘0r SCAPULO-HYOIDEUS,

- Extends from the [uperior cofta of the {capula,
near the coracoid procefs, to the bafle, and up to
the horns of the os hyoides, into which it is in-
ferted. Its ufe is to pull down the os hyoides a
Hele, It affifts deglutition, more than it con-
tributes to the motion of the {houlder.

»J. THE TRAPEZIUS, CUCULARIS, 0r DORSO-
SUB-ACROMIALIS,

- ‘Has its infertions, on one part, in the occipital
arch, and all the {pinous proceffes, as well cer-
vical as dorfal; and, on the other, is inferted
into the whole length of the {pine of the fcapula,

- and part of the clavicle. This mufcle, like the
ferratus magnus, acts in oppofite dire&ions in its

d S3 partial
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B. In other Mammiftrous Animals.

The ferratus major is more extenfive in the

* inferior mammalia than in man; for it is attach-
~ ed, by digitations, not only to the ribs, but to
- the tran{verfe proceffes of the cervical verte-
bre. This is neceflary in animals which walk

upon all fours, to prevent, more cffeCtually, the

 feapula from being prefled towards the fpine.

 This mufcle, with its correfpondent one, forms

o

e

a fpecies of girth that fupports the thorax. As
it has the {fame extent in monkeys, it is one proof
that nature intended them to ufe all the four
feet in walking. The ferratus major in them
even furnifhes digitations to all the cervical ver-
tebre; while, in fome of the carnivora, the digi-

_ tations extend only to a part of thefe vertebrea,
In the caz, for inftance, there are four digita-

tions; the dog, the dear, and the raddit, have five.
In the dolphin, (which does not walk,) the ferra-
tus major has no infertions in the vertebrz of
the neck. -

The peforalis minor is wanting in the carnivo-
rous and hoofed animals. The bor/e has a mufcle
which fupplies its place; it rifes, by digitations,
from the ribs; it then paffes to the anterior edge
of the fcapula, but in its way it unites itfelf
with the fibres of the pectoralis major, fo as
to be 1nﬁ:rtcd panl}' into the humerus. In the

Sa dolphin,
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expanded over the whole external {urface of the
fcapula.

The trapezius, and flerno-cleido maflvideus of the
monkey, very much refemble thofe of man, but in
the other mammiferous animals they are fo com-
plicated, that we are obliged to defcribe them
together.

In fuch of the Sarcophaga, and the Rodentia,
as have not the clavicle perfect, the c/eido-mafioid-
eus (which is very diftin¢t from the ferns-maflosd-
eus),and the clavicular portionof the deltoides, not
being feparated by a fixed bone, form together
only one mufcle, acting upon the humerus; this
might be named masto-nuMeraLis. The cla-
vicular portion of the trapezius likewife joins
themat their point of union, and thefe three por-
tions form one mufcle, called by anatomifts com-
MUNIS CAPITIS, PECTORIS, €t BRACHIT. Thiscla-
vicular portion of the trapezius is very diftinét
from its fcapular part. Itiseven {eparated from it
by the levator fcapul®e, which paflfes between -
them. It is more or lefs extended according to
the fpecies. :

Thus we find that in the dog and the cat its
fibres proceed partly from the cervical ligament.
In the rabéit, there are none but what come from
the occiput. In the 4ear, the anterior portion
of the trapezius is again fubdivided into two
mufcles. The fibres, which come from the oc-
ciput, form a tendon which is inferted into the

flernum,
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and as to its proportion with the reft of the
anterior extremity, we may remark, that, in
‘the mammalia, it is fhorter according as the
~metacarpus is longer. In theanimals that have
cannon bones, or a cylindrical metacarpus, the
humerus is almoft entirely concealed under the
ikin of the thorax. It is very long, in propor-
tion to the body, in #ats and flaths.

The guenons have the humerus more arched
- towards the back part than man. Its fpines are
fo fharp that its fuperior part becomes a tri-
angular prifm. The great tuberofity rifes much
above the head of the bone.

In the pongo and the other monkies, it refembles
the fame bone in man, but is fometimes longer
or fhorter.

The large Sarcophaga have the humerus
arched, with the head elevated confiderably
above the axis of the bone. The great tube-
rofity is very broad, flat, and rifes above the
head.

The reft, and the Rodentia, and Edentata,
alfo exhibit no difference that is very perceptible,
except in the proportional length of the bone,
and the elevation of its fpines. In the degver,

for example, it is much enlarged at the cubital
extremity, and bears, at about one third from
the top, alarge tranfverfe procefs. Its figure
", is triangular.
- In the bog, the tapir, and the rbinoceros, the
- great tuberofity is divided into two parts. The

T2 linea
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the breaft in front, and is inferted into that
part of the linea afpera which forms the exterior
border of the bicipital groove. It brings the hu-
merus forwards and inwards in whatever pofition
it may be. Italfoturns it round uponits own axis.

9. THE LATISSIMUS DORSI, 0 LUMBO-

G HUMERALIS.

This mufcle extends from the os facrum, the
* creft of the os ilium, the fpinous procefies of the
lumbar vertebra, the feven laft dorfal vertebrae,
and the four laft vertebral ribs, to the pnﬂermr
and inferior part of the fmall tuberofity of the
humerus, below which its tendon is inferted,
broad and thin. This mufcle covers the back
part of the trunk; its ufe is to meve the hume-
rus backward, and fomewhat downward.

"The latter are divided into two kinds.

a. Thofe which arife from the furface of the
fcapula.

1. THE SUPRA-SPINATUS, 07 SUPRA-SCAPU LO-
Y . TROCHITERUS,

Is fituated in the fupra-fpinal foffa. Its ten-
don paffes above thearticulation, and is inferted

into the great tuberofity of the humerus, which
it elgvates.

2. THE INFRA-SPINATUS, 02" SUB-SCAPULO-
_ TROCHITERUS.
. - ‘¢ =
* This mufcle occupies the foffa below the
Apine. Its tendon is inferted into the anterior
T furface
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little from the human, but thofe animals have
one mufcle more; for the panniculus carnofus, or
cutano-bumeralis, produces a very remarkable
tendon, which is inferted into the humerus,
~ clofe by that of the latifimus dorfi.” It'unites
with the tendon of the teres major, and affordsan
attachment to one of the portions of the extenfor
cubiti.

In the dolphin, there is a little mufc}e the di-
rection and-ufe of which appears to be the fame
with thofe of the /atiffimus dorfi; but it arifes by
digitations from the ribs. It is entirely cover=
ed by the dorfal part of the panniculus car-
nofus.

- The fuprafpinatus, infrafpinatus, fubfcapularis,
teres major and teres minor mufcles, differ from
thofe of mankind no otherwife than in their
proportion, which correfponds with the figure
of the fecapula,

- The fuprafpinatus is generally larger than the
infrafpinatus ; the contrary occurs in man.

1In the dolpbin, thefe mufcles, except the fub-
Jeapularis, are indiftinét and nearly obliterated.

It hasalready been thewn, that in animals which
" have not the clavicle perfe, the clavicular por-
tion of the de/toid is united to that of the frapezius.
We have now, therefore, only its ﬁ.:apular por-
tion to defcribe.

This fcapular portion feems itfelf dmded into

~ two parts; one proceeding from the acromion,
and the other from the { plneJ. or, more frequent-

r _ h‘,
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into the anterior furface of the fquare part of
the humerus. Four of thele portions arife from
~ the fternum, and are inferted into different edges
and angles of this fquare furface; the fifth rifes
from the fternum, and covers the whole furface;
~and finally, the fixth proceeds tranfverfely from
one humerus to the other.

The latifimus dorfi is confiderable. It is
divided into two portions, and inferted into the
pofterior furface of the fquare part of the hu-

merus. ‘The teres major, which is inferted at
~ the fame place, is of an enormous bulk. Itis
by the means of thefe three mufcles that the
animal is enabled to dig and pufh the earth
backward. The other mufcles of the humerus
exhibit nothing fingular in the mole, except what

~ arifes from the peculiar figure of the bones.

In the fat, the mufcle analogous to the pee-
‘toralis major is compofed of three portions, or
rather of three diftin¢t mufcles.

One, fituated as ufual, extends from the falient
line of the fternum to the head of the humerus,
which it covers, and is inferted into the great
anterior tubercle.

The fecond rifes from the whole length of the
clavicle and the anterior part of the {pine of the
fternum. Itisinferted behind the great tubercle,
above the preceding, and affifts its action in the
motions of the wing.

The third is partly covered by the firft: it
arifes from the laft ribs, near their flernal car-

ti[agu,
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1,. THE PECTORALIS MAXIMUS,

This weighs more than all the other mufcles
of a bird’s body together. It rifes from the os
furciforme, the keel of the fternum, and from
the laft ribs, and is inferted into the very pro-
minent linea afpera of the humerus. It is by
means of this mufcle that birds exert the fudden
and violent motions of the wings which are
necellary for flight.

9. THE PECTORALIS MEDIUs ¢f Ficg. D' dzyr.

This mufcle is fituated in the angle formed
by the body and keel of the fternum, and in the
interval between the fork and the clavicle. Its
tendon pafles through the hole formed by the
union of the fork, clavicle, and fcapula, as if it
~went over a pully, and is inferted into the
humerus, which it raifes. By this pully nature
" has been enabled to place a levator at the lower
part of the trunk, and thus bring the centre of
- gravity farther down, without which the bird
would have been liable to overfet in the air.

3. THE PECTORALIS MINIMUS of Ficq. D’ Azyr,
Arifes from the lateral angle of the fternum,

and the bafe of the clavicle: it is inferted under

~ the head of the humerus, and brings this bone
clofe to the body.

Thm:e are, befides, two little mufeles attached
to the internal furface of the top of the clavicle.

They
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“The mufcle analogous to the deltoides is alfo
.compofed of two portions; one arifes from a
ridge on the anterior part of the breaft-plate;
the other, which is its acceffory, is placed more
" deeply, and united to its correfponding mufcle.
' They are inferted, by one common tendon, into
' the lefTer tubercle of the humerus, which they
‘draw towards the neck in the action of fwim-
ming.

There is another mufcle much deeper feated,
which feems likewife an afliftant to the deltoides.
It rifes from the dorfal extremity, and all the
internal edge of that bone of the thoulder which
correfponds with the clavicle, and proceeds to
be inferted in the humerus below the leffer
tuberofity.

On-the internal furface of the humerus we
find a mufcle rifing from the loofe extremity of
the fternal face of the third bone of the fhoulder:
it is" inferted in the humerus, about one-third
from its lower end, by a thin tendon. It bears
fome relation to the ferns-radialis of the frog,
and performs the fame office.

" The levator brachii is a very thick mufcle,
which arifes from the third bone of the fhoulder,
the exterior edge of which it furrounds, and is
inferted into the procefs of the humerus, re-
fembling the olecranon, which it pulls upward
and outward.

A mulcle analogous to the Zeres major, arifes
ﬁ'om the neck of the third bone of the fhoulder,

Ua externally,
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cavity of the humerys. The external linea af-
ppera is more confiderable, and the internal has a
‘hole as in the fapajous. .
~ Notwithftanding the fhortnefs of the bones in
the fzal, their articulation is the fame.
~ Itis the fame in fome of the Rodentia, as the
- paca, agouti, beaver, (which laft has the linea
~afpera very prominent.) In others, as the cavy,
~ the bare, and ehe rat, the coronoid procefs of the
aulna is entirely effaced, and we fee nothing but
the radius at the anterior part of the articulation.
Its head forms a ginglymus, having a cavity for
~ the little head of the humerus, and a ridge for
the anterior part of the pulley.
 The marmotte, the porcupine, &c. hold a mid-
dle place with refpect to the {mallnefs of their
coronoid procefs. Thefe animals have no hole
- in the linea afpera of the humerus.
' The gerboa has procefles like the monkey.

The Pachydermata, as the rbinocerss, the bog,
and the fapir, have the radius entirely anterior,
and the ulna behind. They move together by
‘ginglymus in a fingle pulley. The little head
- of the humerus is quite effaced inferiorly. The
xadius is at the internal, and the ulna at the ex-
ternal fide of the fore-arm. Though thefe
bones are diftin®, there is not therefore any
poflible rotation.

In thecelepbant, the anterior partof the ﬁgmmd
‘cavity, or coroenoid procefs, is divided into two
~xidges, with hollow furfaces turning wpon the
1 3 pro-
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grafping, and employs the anterior extremity
more exclufively in ftanding and walking. Ins

~ deed thefe latter ufes require a conftant prona-
~tion, and a firmnefls which is incompatible with

fupination.

For a fimilar reafon Zats and lirds are de-
prived of rotation. If their hand and radius
could turn, the refiftance of the air would pro-
duce that effect at every effort of their wings;
the plane of which would then become vertical,
and flight be thereby rendered impofiible.

Let us now confider fome animals whofe
ftructure could‘not be brought within the gene-
ral view we have taken.

In the mole, the pofition of the humerus is
fuch that its lower head is the moft elevated ;
it happens therefore, that, when the fore-arm is
in a middle ftate between pronation and {upina-
tion, the elbow is carried upward, the radius and

thumb turned downward, and the palm outward.

Each condyle has a procefs in the form of a hook,
pointing towards the-fthoulder. The olecranon

- s very long, and terminated by a tran{ver(e plate.

The ulna is a compreffed longitudinal lamina.
A very ftrong ligament unites the palmar fafcia

" and the wrift to the internal condyle. Theedge

of the head of the radius being prolonged under
the little head of the humerus, it feems incapable

of turning. The hole is found in the internal

~linca afpera.

In
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| is extremely fmall; it arifes from the internal
linea afpera, and pafles, after expanding a little,
to its infertion in the internal furface of the head
of the ulna.

There is, befides, the rLExor PROFUNDUS Of
Vicg D’ Azyr. Itarifes from the external con-
dyle, under the fupinator brevis, and extending
over the fuperior third of the ulna, is inferted
into the part next the radius.

¢. OrF Tne ExTENSORS.
. A. In Man.

~ The human fore-arm is eéxtended by the Tr1s
CEPS EXTENSOR CUBITI, O OLECRANO-SCAPULA=
R1s, compofed of three parts uniting in a com-
mon tendon inferted into the olecranon. They
are diftinguifhed by different names. The firft,
which arifes from the edge of the fcapula, below
the glenoid cavity, is called the exrenfor longus.
‘The fecond, which arifes from the pofterior fur-
face of the humerus, below the head, is named
the extenfor brevis. Finally, the third, which
arifes from the external lateral furface of that
bone, 1s denominated the brachialis externus.
There is a little bundle of flethy fibres which
come from the external condyle of the humerus,
and are inferted into the upper part of the ulna:
it affifts the preceding mufcles, and is called
ANCONEUS, Or EPICONDYLO-ULNARIS.

vur. 1. X ‘ | B. In






‘Arr. VI. Muscies or Tue Fore-ArM. 307

-meprus of Bourgelat. There is, befides, the
fourth portion, which arifes from the common
tendon of the latiffimus dorfi and teres major,
‘but which appears very evideatly to adhere to
the edge of the fcapula.

The great ftrength and complication of the
extenfors of the fore-arm in quadrupeds, have
their utility in progreflive motion. They per-
form, in thefe animals, the fame funétion in the

terior extremity, thar the extenfors of the heel
do in the pofterir extremity, and are’exerted
to carry the body of the animal forward, when
‘the foremoft foot is planted on the ground to
fupport it. The Cetacea, in which the two
bones of the fore-arm are not moveable upon
the humerus, want thefe mufcles.

- The little mufcle called ancomess in man, is
found in all the above-named animals.

- The éat has only one flexor and one extenfor
mufcle to the fore-arm. The fuperior part of
the flexor is formed of two flethy bellies, one of
which arifes from the upper part of the humeral
cavity of the fcapula, and the other from the
coracoid procefs. Their common tendon begins
about one third of the length of the humerus
from its head, and is inferted into the anterior
{urface of the humeral extremity of the fingle
-bone of the fore-arm.

- The extenfor is likewife compofed fuperiorly
| of two bellies, the tendon of one of which is
?ﬂﬂhﬁ‘d bd‘lll}d, md to the ]arge tubercle of the

X2 humerus,
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l ment. It proceeds obliquely,and embraces
fupermr part of the radius, which it turns
u;mn its axis, from wuhm, outwardly.

'~ 2. THE SUPINATOR RADII LONGUS, or
HUMERO-SUPER-RADIALIS,

" Arifes, likewife, from the external condyle,
but above the preceding mufcle. It producesa
thin tendon, which is inferted into the lower
head of the radius, which it moves round that of
eht ulna, from within, outwards.

B. In other Mammiferous A nimals.

- The monkey has precifely the fame mufcles.

~ The 4at has no mufcles intended for fupina-
tion, as that motion would deprive it of the
faculty of flying.
- The cat and dog have the fupinator brevis, but
the Jongus is wanting.
 The tapir has neither, Thefe mufcles are
likewife wanting in the Pachydermata, the
Ruminantia, and Solipeda.

C. In Birds.

~ ‘Thefe animals have no fupinator mufcles.

s
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moveable upon the humerus, there are no muf-
¢les calculated for fupination or pronation. Some
aponeurotic rudiments of mufcles are merely ex-
~panded over the whele furface of the bones, and
firengthen their articulations.

L ad

- C. In Birds.

~ Birds have two mufcles which occupy the
place of the prowator teres, and have fimilar in-
fertions ; they feem to act as flexors.

There is alfo a fmall one inftead of the fupi-
nator brevis, which feems intended to bend the
fore-arm, fo that their ufés are totally changed.

5. Muscres oF THE CuBrtus 1~ REPTILES.

The frog has, properly fpeaking, no 2iceps: Its
place is fupplied by another and much ftronger
mufcle fituated on the breaft under the pectoralis
major, with which it has the fame infertions. At
the articulation of the humerus it {ends out a
ftrong tendon, which pafies along the groove of
the humerus,and through a tendinous ring formed
by the two parts of the pectoralis major under
the deltoides. It is inferted into the humeral
extremity of the radius, and may be named
 STERNO-RADIALIS.

There is no brachialis internus.
- The zriceps is compofed of three parts, nearly
~as in man, but they are proportionably larger.
i X 4 There
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ganges, cach compofed of four bones; the firft
range is articulated to the depreflions at the ex-
tremities of the radius and ulna. The radius
‘oppofes to them a large furface, truncated to-
‘wards the ulna, and fomewhar hollow, bearing a
point on the internal fide. The articular fur-
“face of the ulna is confiderably {maller.
~ Two of the little bones of the firft range are
joined to the radius; one of them is called the
Jeaphoides, and the other the /unare. A third
“articulates with the ulna, and is called the ex-
neiforme. This laft bears upon its infide, near its
ulnar border, a little round bone which projects
towards the palm of the hand, and is called pifi-
Sorme, or inordinatum, according as it Is con-
fidered with refpect to its form or its fituation.
Thefe three bones of the firft range, whichare
articulated to the fore-arm, are retained in their
Aituation by a very loofe capfular ligament, which
contains within it an interarticular cartilage of a
triangular form. Ligamentous fibres alfo extend
to the cuneiform bone. Thtfe arife from the
articular depreffion of the ulna; and are called
the external tranfverfe ligament. There are two
other ligaments nearly fimilar, on the infide,
which come from the fiyloid procefs of the radius;
the one is inferted into the fcaphoides, and the
other into the tubercle of the femilunar bone.
In the fecond range of the carpal bones two
are articulated to the fcaphoides. Thefe are the
#rapezium, which fupports the firft phalanx of

the

L
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B. In other Mammiferous Animals.

- The carpus of the monkey has one bone more
than that of man. It is fituated between the
bafes of the pyramidal and great bone. It
feems to be produced by a divifion of the tra-
pezoid, The os pififorme is more prominent,
becaufe it is longer, and ferves as a heel to the
hand of this animal.
 There are, befides, almoft always certain
pflified points in the tendons of the muicles,
~which are commonly confidered as fupernumer-
" ary bones. There are two, for inftance, in the
gibbor and the maggot ; one in the tendon of the
ulnaris externus, upon the joint of the pifiform
and the cuneiform bones ; the other without the
range on the edge of the feaphoides and tra-
pezoides, In the /apajous the former is wanting.

In the rouflette, or ternate bat, there are two
bones in the firft- range, namely, a large one
belonging to the radius, and a very [(mall one
anfwering to the ulna: the four ordinary bones
are found in the fecond range: the third bone,
which correfponds with the fecond finger, has
a very large furface towards the inner part of
the hand.

In the Carnivora in general; but efpecially in
the doags, cats, bedge-bogs, fbrews, bears, and
Jeals, the {fcaphoid and lunar bones only form a
large fingle bone by their juncion, In the cats

there






. Arr.VIL Boves or Tue Hanpd., 317

of the range there is an irregular bone of equal
magnitude. '
The pyramidale inthe Rodentia is, in general,
~ divided in two, as in the monkey. The porcupine
“differs onlyin this, that the pyramidal bone is not
divided, and that there is a fupernumerary bone
between the pififorme and the metacarpal bone
of the fifth toe. It is attached to the os unci-
forme.
- In the Cavys, the fcaphoides and the lunare are
“united without any fupernumerary bone. There
is, however, a fmall fupernumerary bone in the
guinea-pig. 'The os pyramidale is not divided in
the paca and agouti, though in the cavy, properly
fo called, as well as in the guinea pig, it is
divided. In both thefe animals the only veftige
of the thumb is a {mall bone fituated upon the
trapezium, with which it is articulated. This
rudiment of the thumb confifts of three {fmall
bones in the marmotte and the agouts.

The two-toed ant-eater has four bones in the
firlt range of the carpus; two radial, one ulpar,
and one long pififorme without the range. There
are only two bones in the fecond range; they
correfpond with the fecond and third fingers.
On the radial edge of the firft there is the vef-
tige of a thumb formed of a fingle piece. On
the ulnar extremity of the other there is a
half-articulated veftige of the ring finger : there
is alfo a much {maller bone im a fingle piece,
which is the rudiment of the little finger.

The
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however, has three, The Solipeda have four in
the firft range, and three in the fecond.
' The bones of the carpus in the dolphiys and
_other Cetacea, are very much flattened, almoft
all of a hexagonal figure, and form by their
union a compact furface refembling a pave-.
ment. There are three bones in the firfi range,
and only two in the fecond, N B e b 4

9. Or THE BoNEs oF THE METACARYUS.

~ Each of the fingers is fupported at its bafe
by a long bone which is united with fimilar
bones belonging to the other fingers, in fuch 2
manner as to form with them only very obfcure
motions. Thefe are called the metacarpal bones.
! &

? "
- A. In Man.

i The thumb, which has only two phalanges, is
the only finger the metacarpal bone of which is
capable of aconfiderable feparation and approxi-
mation with refpe& to the others. The other
metacarpal bones cannot be feparated beyond
the extent at which they are fixed b¥ the liga-
ments between them, called the inter-metacarpal
ligaments. Thefe bones are befides faftened to
thofe of the fecond range of the carpus, by a
number of articular ligaments, which are divided
into the palmar, the fub-palmar, and the /ateral.
gi=r gL At
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3, Or tuE BoxEgs oF THE FiNGERS.

-t The fingers are the free and moveable parts
which terminate the hand.

A. In Man.

They are five in number. Each of them, the
thumb excepted, is compofed of three phalanges,
the firft of which, or that which articulates with
the metacarpal bones, is the longeft. The {fmall-
eft is that which terminates the finger, and which
bears the nail (unguinal.) It is eafy to diftinguith
the phalanges from one another. The bafe of
the firft has a fmooth oblong articular cavity,

which correfponds with the digital extremity
of the metacarpal bones. In the fecond the
articular furface of the bafe is compofed of two
{mall foflwe, feparated from each other by a
little projecting eminence. FKinally, the laft
phalanx is terminated by a fcabrous and inarticu-
lar furface.

Thefe three bones gradually diminifh in thlck-
npfs, but they are nearly ftraight throughout their
whole length.  They have an articular capfule
and lateral ligaments at each of their extremities.
There are, befides, a number of ligamentous
fibres and vaginwz, by which the tendons of the
muicies of the hands, inferted in thofe bones,
are preferved in their proper pofition, ‘

¥ oL, L. Y B. In



322  Lsct.IV. Axtsrior EXtReMizy:

B. In other Mammiferous Animals.

1f we include the rudiments, which are fome-
times very imperfect, and frequently concealed
‘under the {kin, there are never lefs than three,
nor more than five toes, on the anterior feet of
the Mammalia.

The Solipeda have two imperfeét and one per-
fe&, in all three.

The rhinoceros has three perfedt.

The Ruminantia, two imperfect and two per-
fect, in all four.

The tapir and bippopotamus have four perfelt.

All animals with claws have five, reckoning
the perfect and imperfect.

Every perfect finger has three phalanges, ex-
cept the firft, on the fide of the radius, or the
thumb, which never has more than two. Thefe
phalanges are eapable of complete flexion, but
none of them can be extended beyond a right
line, except the firft,and, in fome fpecies, the laft.

The Quadrumana, like man, have the thumb
feparate, and capable of being oppofed to the
other fingers. In this confifts the real charac-
teriftic of the hand; but the human thumb is
always longer, in proportion to the other fingers,
than that of the Quadrumana, whofe hand, in this
re(pect, does not poflefs the perfection of ours.
It is even obliterated, and concealed uvnder the
fkin, in the coaita ( Simia panifens Linnei.)

The laft phalanx, or that en which the nail is

placed;
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placed, is lefs flat and more pointed than that of
man. The bones of the metacarpus and the
firlt phalanges, are alfo much more curvared
towards the palm of the hand.

The rouffets and common bats have the phalanges
exceedingly long, particularly the laft, which
are very much pointed, and have no nails. The
thumb, however, is not fubject to thofe devia-
tions. It is fhort, and has a nail.

- In the Carnivora, the thumb remains parallel
to the other toes; by this conformation, thefe
animals are deprived of the faculty of pinching,
or feizing {mall objects. In the feal the great
toe is longer than the others; it is almoft of an
equal length in the bears, badgers, racoons, and
¢oatis. 'The opofflums have it a very little thorter,
- It is obvioufly thorter in weafels, civets, cais,
and dogs.

- It is obliterated and reduced to a {fingle pha-
lanx in the byena.

The form of the laft and fecond phalanges is
very remarkable in the family of cars, the in<
dividuals of which have the power of raifing
their claws, left they thould be blunted by re-
maining on the ground while they walk.

The fecond phalanx is triangular. Two of its
furfaces are lateral, and one inferior. The inter-
nal lateral furface, or that which is next the
thumb, exhibits a kind of twift, in confequence

of which the middle part is rendered oblique,
and as it were hollowed.

- Y 2 The
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a kind of offeous fheath or hood, which is much
deeper on the inferior than on the fuperior part.

The thumb, the index, and the little finger,
are obliterated in the fwo-toed ant-eater, and in
the unait, or two-toed floth.

The elepbant has five perfect toes; but the
whole five are almoft entirely concealed under
the thick fkin which envelopes the foot.

In the hoofed animals, that have four toes, as
the bog, the tapir, and the bippopotamus, we alfo
obferve a {fmall bone which is the rudiment of
the thumb. The two lateral toes of the bog are
fhort, and do not touch the ground: they are
however perfect with refpect to the number of
the bones of which they are cnmpnfed 1n thofe
animals the laft phalanx is fet into the interior
of the horn which terminates the foot.

The Ruminantia, as we have obferved, have
only one metacarpal bone, which fupports the
two toes that form what is commenly called the
cloven-foot. Several fpecies have alfo, at the
roots of the two perfect toes, two little bones,
which are frequently covered with fmall nails,
and which reprefent two other toes. The laft
phalanx of each toe is always of a triangular
fizure. Two of the furfaces are lateral; th
mtcrnahhcmg plane, and the external convex.

In the horfe, and the other Solipeda, the only
veftige of the lateral toes are two fharp-pointed =
bones growing on each fide of the cannon-bone,’ |
The three phalanges of the only tee that exifts,
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are called the paffern, the coronet, and the coffin

bone. ‘This laft phalanx has the form of a hoof.

It is rounded, flat inferiorly, and convex fu-
riorly,

The Cetacea have all the phalanges flattened,
united in the form of a fin, and frequently car-
tilaginous. Such, in particular, is the cafe with
refpect to the porpoife, the dolphin, and the
cachalot .

4. OrF TuE BoxEes oF THE HaxD 1N Brrps.'

There is only one row of bones in the carpus
of birds; the fecond appears to be anchylofed
with the part which reprefents the metacarpus.

This row of the carpus confifts only of two
bones. The one, which is radial, and of a rhom-
boid form, prevents the metacarpus from being
too much extended. The other is ulnar, in the
form of a wedge, and in its internal angle the
ulnar fide of the end of the metacarpal bone
is implanted. It has frequently a tubercle,
which correfponds with the pififorme of Mam-
malia.

The metacarpal bone is formed of two
branches, which are united, by offification, at
their extremities. :

On the radial fide of its bafe it has a particu-
_lar procefs, or {mall feparate bone, which bears
a ftyloid bone reprefenting the thumb. On the

Y 4 extremity
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The fecond range confifts of two bones, and a
finall one out of the row, fituated on the ulnar
‘edge. The third range confifts of five bones,
‘one for each bone of the metacarpus.

~ The fea tortoife has three bones in the firlt
range.. The ulnar bone being longeft, the two
anterior bones do not advance much farther.
The third range confifts only of three bones for
thofe of the metacarpus, and one fmall bone out
of the row, fituated upon the radial fide.

In the erocodile the firft range confifts of two
long parallel bones. It has befide two little
external bones without the range on the radial
fide:

The number nf the phalanges varies in thefe
animals,

The crocodile bas the hand rounded : it has two
‘phalanges to the thumb, three to the fecond
finger, four to the middle and fourth finger, and
.'nni}r three to the little finger.

. The cameleon has three fingers on one fide,
and two on the other, which form, with the
three oppofite to them, a kind of forceps. The
number of the phalanges is the fame as in the
crocodile, with the exception of the little finger,
which has four.

In the falamander the little finger is oblite-
rated, and the thumb has only two phalanges.

The frog has only one phalanx to the thumb.
The two following fingers have only tiwo pha-
fanges. The other two fingers have three.

The
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humerus, and the pofterior furface of the ulna,
and extends along the ulpar fide of the fore-arm.

 THE ULNARIS EXTERNUS, 0r CUBITO-SUPER-
METACARPALIS.

This mufcle rifes from the other condyle of
the os humeri, defcends on the outfide of the
preceding mufcle, and is inferted in the external
bafle of the metacarpal bone of the little finger.

THE RADIALIS INTERNUS, 07" EPITROCHLO=
METACARPALIS,

Proceeds from the internal condyle of the
humerus, and fends off a tendon, which pafles
under the hook of the os unciforme bone, and is
inferted into the bafe of the metacarpal bone of
the index.

THE RADIALES EXTERNI.

Thefe mufcles are two in number. They
- arife from the external condyle of the humerus,
and proceed, the one upon the other, to the
external fide of the radius, and thence defcend
to their points of infertion. The firft (nuMERO.
SUPER-METACARPALIS,) is attached to the ex-
ternal bafe of the metacarpal bone of the index;
the fecond (EPICONDYLO - SUPER-METACARPA=
L1s,) into that of the middle finger.

B. In
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* The mufeles which move the hands of bars
are few in number, but they are very remarkable.
 That which is analogous to the u/raris externus,
arifes from the humerus, and from the convexity
of the radius as far as its middle. Its tendon is
inferted info the fuperior and internal part of
the carpus, which it extends by abduétion.

~ The mufcle which correfponds to the w/nard;
“internus, arifes from a flethy portion common to
all the mufcles of the fore-arm, and is inferred
into the external fide of the firlt phalanx of the
laft finger. It is a flexor or adductor of the
carpus. _

* That which takes the place of the adduéZor
pollicis, arifes alfo from the fame common fefhy
mafs. Its tendon proceeds obliquely to the
fuperior {urface of the fore-arm, croffing the
tendon of the ulnaris externus. It is inferted in
the internal fide of the carpus, at the bafe of the
thumb.
+1 B

C. In Birds.

The metacarpus of Birds is not capable of
flexion, or approaching the internal furface of
the fore-arm; nor of extenfion, or approaching
the external furface of that arm, It can only
~ perform the motion of adducion by approxi-
mating the radius and abducion, by coming
nearer the ulna. As there are, however, only
thefe two motions, we might, in imitation of

Vicg
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Vieg D’ Azyr, call the mufcles that produce
them flexors and extenfors: But as it will be
more eafy to compare them to thofe of man, we
fhall retain the common names. '

The wlnaris internus has the {fame pofition as
in Mammalia. It originates in the fame man-
ner from the internal condyle of the humerus,
and is inferted into the tubercle of the bone that
refembles a wedge. There is a fmall mufcle
under the preceding to which it is parallel.
It produces a long tendon, which fends off
flips to the fecondary quills, and is inferted in
the back of the metacarpus.

The ulnaris externus is placed on the pofterior
furface of the ulna. Its tendon paffes between
the firft fecondary quill and the laft primary,
and is inferted in the internal edge of the bafe of

the metacarpal bone.

" There is but one radial mufcle, but it confifts
of feveral portions, which all arife from the exter-
nal eondyle, except one from the radius. Their
common tendon is inferted into the tubercle of
the metacarpal bone of the thumb: this tubercle,
as we have obferved, is fometimes a {mall fepa-
rate bone. '

. D. In Reptiles.

In the fea-tortoifes, which have the carpus
comprefled, and fitted for {wimming, the

mufcles arc only fimple bands of aponcurotic
2 fibres,
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fibres, which ftrengthen the fcveral articula-
tions.

 We have ftill to examine thofe of the other
reptiles.

:

II. MuscrEes oF THE FIN&ERS.

The mufcles of the fingers are extenfors and
flexors, adduétors and abdutiors. They are com-
mon or proper, and long or fhort, according as
they are fituated along the fore-arm, or proceed
merely from the carpus and metacarpus.

A. In Man and other Jfammfﬁ*rau& Animals,
- The long mufcles of the fingers are,

1. PHE EXTENSORS.

. Thefe are fituated on the external furface.

"~ The EXTENSOR COMMUNIS, (EPICONDYLO~
SUPER-UNGUIALIS,) arifes from the external con-
dyle of the humerus. It fends off tendons to all
the fingers except the thumb, and is found inall
quadrupeds. The number of its tendons is
equal to that of all the fingers, the thumb net
included. In general they are four; but in the
Ruminantia they are two; and in the Selipeda
only one, which is the extenfor anticus of Bour=
gelat, and the extenfor pedis of La Fofle.
© The EXTENSOR PROPRIUS DIGITI MINIMI,

(EPICONDYLI-8UPER-UNGUIALIS,) is placed on
- the
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In the dog and cat it is fituated as in man,
but it extends to the laft articulation. It is
entirely wanting in the rablit, the Ruminantia,
and the borfe.

- The thumb has two extenfores proprii.

The LONGUS (CUBITO-SUPER-PHALANGEUS, ) is
placed above the extenfor of the fore-finger. It
pafles under the external annular ligament, and
extends its tendon to the firft phalanx.

.~ The BREVIS (CUBITO SUPER-UNGUIALIS,) i8
placed on the radial fide of the preceding muicle.
Its tendon accompanies that of the abductor,
and extends to the {econd phalanx.

In monkies the laft mufcle either intimately
unites its tendon with that of the abductor, or is
altogether wanting.

The extenfor brevis pollicis is wanting in the
cat, the dog, the dear, and the radbit. The
longus exifts in thefe {pecies, and in the bear gives
a tendon to the fore-finger.

The Ruminantia and the borfe have neither.

2. THE ABDUCTORS.

The ABDUCTOR POLLICIS LONGUS (CUBITO
SUPER-METACARPALIS,) is placed above the pre-
ceding mufcles, towards the radial fide of the
fore-arm. It croffes the radial mufcles at the
inferior head of the radius, and is inferted in the
dial fide of the metacarpal bone of the thumb.
Vo, L " 4 , This
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This mufcle is fimilar in maui!:r:, dog's, mt:,
bears, vabbits, &ec.

- In the borfe, and in the Ruﬁimaﬂﬂa, it is
attached to the internal fide of the bafe of the
only metacarpal bone, and becomes what Bour-
gelat calls the oblique extenfor of the cannon-bone.

3+ THE FLEXORS.

~ Thefe are all on the internal fhrfm:c o‘F thl:
fore-arm.

The FLEXOR SUBLIMIS (EPITROCHLO-PHA-
LANGEUS,) confifts of feveral diftinét mufcles
which unite in different ways, and terminate
by furnifhing tendinous perforated flips to the
fingers which follow the thumb.

[he FLEXOR LONGUS POLLICIS (RADIO-SUB
UNGUIALES,) appears to be united to the form
in a very intimate manner. [t is fituated on its
radial fide,and is extended to the fecond phalanx.

The FLEXOR PROFUNDUS (CUBITO-SUB-UN=
GurALTs,) which is fituated upon the bones of the
forearm, tranfmits perforating tendons to the
four fingers which follow the thumb: fuch is th
defcription of thefe mufcles in the human body.

In monkies the flexor longus pollicis 1s want-
ing; but the profundus divides into five flips
one of which proceeds to the thumb, to which
the fublimis does not fend any tendon.

In the dog the flexor pollicis unites its tend
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- with that of the profundus, from which it again
feparates to proceed to the fecond phalanx of
- the thumb.

. The fiexor fublimis fends a tendon to the firft
phalanx of the thumb, but it is not perforated.

It is the fame with refpect ro the caz; but the
- flexor pollicis is not in this animal fo diftinct from
the profundus, which, befides, is vifibly divided
into as many mufcles as it produces tendons.

. The grofundus in the rabbir tran{mits a ten-
dinous flip to the thumb, which is not the cafe
with refpect to the fublimis.

In the Ruminantia the flexor fublimis and the
profundus tranfmit two tendons each, and the
tendon of the flexor pollicis is united with that of
- the flexar profundus.
 There are likewife two of thefe mufcles in the
korfe, one perforating and the other perforated,
but which have each only one tendon.

B. In Birds.

As the fingers of birds can perform no mo-
tions except thofe of adduction and abducion,
the ufe of the preceding mufcles is changed in
the animals of this clafs. Thefe two fun&tions
are diftributed among the mufcles without any
uniform relation to the fide of the fore-arm to
which they adhere. If, therefore, we were to
fubflitute for the term addusion that of extenfion,
2 Z2 and
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and for abduéZion that of flexion, which might be
done, ftill the flexors would not all be placed
on the internal, nor the extenfors all on the
external {urface of the arm. In this manner,
indeed, the mufcles which are flexors in man
would be cnnvert—ed.intn extenfors. Y

1
1. THE ADDUCTORS, 07 EXTENSORS 0f Vicy

D’ Azyr..:

-The adduétor pbm’aﬂg:: prime cnrrefponds
the flexor fublimis. It arifes from the internal
condyle, proceeds above the ulnaris internus,
paifes over the internal fide of the wedge bone
along the metacarpal bone, and is inferted into
the bafe of the firft phalanx of the great finger.

The adduétor internus phalangis fecunde, which
correfponds to the flexor profundus, preceeds
along the internal fide of the ulna. Its tendon
approaches that of the preceding mufcle, but
proceeds farther, and is inferted into the bafe of
the fecond phalanx. There is no perforation.

The adduéfor pollicis, which correfponds to the
Sflexor pollicis, is fituated between the preceding
mufcle and the ulna. Its tendon extends to th:
radial edge of the thumb. atd

The adduitor externus phalangis fecunde is analo-
gous to the flexor proprius indicis. It is attached
to the external condyle, and fituated along the
external fide of the radius. Its tendon pafles to
the back of the metacarpus, and even extends to

the fecond phalanx of the great finger.. =
£ & 2. THE
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@/ THE ABDUCTORS, or FLEXORS of Vicg
i1 D’ Azyr.
The abdudor communis, which correfponds to

“the extenfor communis in man, arifes from the
- external condyle, and proceeds without the pre-
‘ceding mufcle, along the external fide of the
~radius. When its tendon arrives oppofite to the
carpus, it divides into two. One goes to the
“ulnar bafe of the thumb, the other to that of the
l-fu‘ﬂ‘ phalanx of the great finger.

IV. SnortT MuscrLes oF THE FINGERS.

- The hand of man has alfo a great number of
dhort mufcles which arife from the bones of the
~carpus or metacarpus, and are inferted into the
fingers.
~ One of them is fuperficial : it is placed under
the fkin of the palm of the hand, to which it
is attached on one part, and on the other to the
palmar aponeurofes. It is called caro-qua-
DRATUS, and PALMARIS CUTANEUS (PALMoO-
CUTANEUS, )
Of the other mufcles, fome belong to the
thumb ; as— - ;
The ABDUCTORE REVIS, (CARPO-SUPER-PHA-
LANGEUS.) It arifes from the trapezium, and is

~inferted in the external fide of both phalanges
- of the thumb.

Z 3 The
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The FLEXOR BREVIS (CARPO-PHALANGEUS,)
arifes from almoft the whele of the inferior fur..
faces of the bones of the carpus, and is mfertcd
into the firft phalanx, :

The opPoNENS {camu-un;canmus,) anqu
from the ligament of the carpus, and from the os
trapezium, and is inferted in the mctacarpql
bone of the thumb.

The ApDUcTOR {HETAE ARPO- PHALANGEUS,)
extends from the firft and fecond bones of thf:
metacarpus to the firft phalanx of the thumb.

The little finger has alfo two {mall mufcIea
which are peculiar to itfelf, viz. .

The FLEXOR BREVIS, Of OPPONENS, (carPo-
METACARPALIS,) arifes from the os unciforme,
and is inferted into the internal fide of the meta-
carpal bone. It renders the palm of the hanﬂ :
concave, and bends the little finger.

The other is the AppucTogr, {uamn&-
LANGEUS.) It arifes alfo from the-os unciforme,

- and is inferted into thc external fide of the frfﬁ
:phala,rr:.

Laftly, there are fome fmall mufcles of ﬂﬁ'
hand which are common to all the ﬁngm
Thele are—

The Luu:mcu.za (PAaLMO- PHALANGHJ
which are four in number. Theyarife from the
tendons of the flexor profundus, and are infert-
ed in the internal fides of the firft phalanges of
the fingers, except the thumb, They are

apxiliaries to the flexor profundus.
2 The
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The INTEROSSEI INFERIORES /e INTERNI, ef
SUPERIORES /é## EXTERNI, (METACARPO-SUPER=
rﬁu.fmsz:.) Thefe mufcles occupy the inter-
vals between the metacarpal bones, and are
inferted into the two fides and upper part of
the firft phalanx of each finger.

The Jats have only one extenfor, and fome
flexors of the fingers.

The extenfor digitorum is a fmall mufcle which
comes from the external condyle of the humerus,
, pafles to the carpus, and produces a very fine
tendon, which extends to the convexity of each
of the phalanges, and is terminated in the laft.

The flexor communis arifes from the flefhy mafs
on the inner fide of the fore-arm. It produces
a {lender tendon, which pafles under the carpus,
- where itdivides into five fmall flips, which after-
wards unite with the proper flexor of each of
the fingers.

. Laftly, the flexores proprii, which are four in
number, arife from the carpus at the bafes of
the firft phalanges. They there form a fmall
flethy body, which receives the tendon of the
flexor communis, and is continued with it to

the extremity of the finger, the phalanges of
which it bends one over the other.

The thumb appears alfo to have fome fmall
peculiar mufcles. Their fhort fibres arife from
all the palmar furface of the carpus, and form a
little pyramid, the apex of which is inferted into
the bafe of the firft phalanx,

Zs In






rre Posgay o b

IABLE of the Length, in Metres, of the differ-
* ent Parts of the Pedloral Member in

¥ , Mammalia.
E NAMES im Arm
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‘Hedge-hog...........[0,14 |0,04
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‘Giﬂttﬂn o L SR LTS 34 10,12
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w,@puﬂ‘um ....... »19 10,06
............ .lo,29 |o,10
GummPlg ........... 0,11 [0,04
Three-1oed Sloth. .. ....|0,51 |0,10
‘Long-tailed Manis .. ...{0,15 |0,05
Elqimt‘..._...;..... 1,53 (0,77
e S el AN 0,67 0,20
Rhinoceros ........... 1,42 (0,46
Dromedary ......... + -|1,49 |0,85
Giraffe .. .., 00000000 12,44 J0,51
L a o e S R 1,00 0,26
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The petoral fins in rays form thofe large
wings which give tothe bodya rhomboidal fhape.
They are formed of a vaft number of radii,
placed very clofe together, and having a number
of articulations, They are all connected with
a cartilage parallel to the {pine, which may be
fubdivided into two or three, and which is itfelf
articulated, on the upper part, to another car-

‘tilage fixed to the {pine. Beneath there isa fort

of tranfverfe bar, common to the cartilages of
both fins, and which ferves at once for fternum
and clavicles. This inferior bar alfo exifts in
Jharks; but we obferve in them no articulations
with the fpine. Their pectoral fins are much
fmaller. :

In the offeous fifbes, and in feveral others which
thould be regarded as belonging to that clafs,
though Ichthyologifts have ranged them among
the cartilaginous, (fuch as the éalifles, 8&c.) the
pectoral fins are attached to an offeous girdle
which furrounds the body behind the branchiz,
and which fupports the pofterior edge of their
aperture.

‘This offeous girdle is formed of one bone
from each fide, articulated at the pofterior fue
perior angle of the cranium, and de&:hdiﬁg
under the neck, where it unites with the cor.
;:I'ponding bone, Th?ft bones may be regarded
as Jeapule. The portion fituated above the fin
is fimple and thin; that which is beneath has
ﬂ.ﬁtp-mrl? a projeiting plate which anfwers

A inftead






-‘J’AIRTJIX."I‘HE PecToraL Frve o 49

flat bones, feparated by cartilaginous intervals,
which may be compared to the bones of the
carpus. There are four of thefe bones very large
in the fea wolf, the red gurnard, the armed and the
ﬁﬁng trigla; four fmall ones in the whiting and
the pleuroneies ;- eight in two rows in the dory,
(zeus faber ;) three fmall and cylindrical in the
Jilurus ; and five in the chetodsns, perches, &c.
When the firft ray of the pectoral fin is fpinous,
as in the Jloricaria, fome jfiluri, &c. it is imme-
diately articulated with the girdle bone.

~ This difpofition is remarkable in fome filurs
and fome flicklebacks, which can, at pleafure,
either lay this fpine flat upon the body, or place
it firmly fupported in a perpendicular pofition.
They are thus furnifhed with an excellent means
of defence. : 3
" The offeous girdle has for this purpofe a: |
tubercle of a cylindrical form, in the front of
which there is a hole. The fpine of the fin
articulates with this cylinder by a depreffion,
which has a projeing procefs before and behind
it. When the fpine is extended, the anterior pro-
cefs,-which is in the form of a hook, enters the
above-mentioned hole, and the fpine turning a
little on its axis, the procefs is hooked upon the
edge of the hole in fuch a mammer that the fpine
cannot be inflected until it makes a turn upon
its axis in a dire¢tion oppofite to the former.
This f{pine 1s furnifhed with denticulations,

‘ighich form a part evenof the fubftance of the
L1

bone,
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bone. They have oppofite directions upon the
two fides of the filurus afpredn, and upon one fide
only in the ﬁjmw.r felis, filuris galeatus,and many
others.
In the trigla birundo, wvolitans and ﬂm
Seorpena wolitans, exocwtus wolitans, and fome
other fithes, the pectoral fins are excaedmgl?
long, and ferve for ﬂymg. -
Their fituation varies confiderably in dlﬁ':rcnt |
fpecies: they are very near the branchiz in the
exoceti: on the contrary, they are confiderably
removed from them in the élennies, &ec.

2. Of the Mufcles. ok o

The pectoral fin of the offeous fifhes is firml
fupported by the flat bone, which is articulatec
with the pofterior angle of the cranium, and
which correfponds with the fcapula. Two ftrong
mufcles arife from the inferior or broadeft part
of this fpecies of fcapula, and are inferted in th
enlarged or pofterior extremity of the cordiform
bone which fupports the tongue. Thefe are
analagous to the flerno-byoidei. ~

Another mufcle, which performs the office ¢
- the diaphragm, and which feparates the cavity of
the branchime from that of the abdomen, is at-
tached, at the one part, to the point of the bone
~which fuftains the branchiz, and, at the orher,

to the internal creft of the bafe of the fcapula. =
The
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- - The clavicle is alfo moved by a fmall mufcle,
which arifes from its free extremity, and is in-
ferted partly into the fcapula, and partly lofes
itfelf in the mufcles that cover the belly.

~But the fin is particularly moved upon the
feapula by two fets of mufcles. One fet being
fituated at its external and inferior furface, and
the other at the internal and {uperior {urface.

++ The firft external -mufcle covers all thofe of
‘the fame furface. It occupies the anterior part
of the infrafpinous follz, and is inferted by a
great number of tendinous digitations into each
of the eminences of the rays of the fin. This
mufcle raifes the fin from the flank, and moves
it forward, making it cut the water.

. The firft being removed, we find two other
mufcles; one is more internal, and its fibres,
Which are directed obliquely outward, terminate
likewife by fmall tendons in each of the rays.
It lowers the fin, moves it towards the cor-
refponding fin, renders it vertical, and turns it
&\mward..

- The third mufcle is more external: it arifes
from almoft the whole breadth of the foffa; but
it diminifhes in breadth as it approaches the fin,
and terminates at laft by being inferted in the
‘moft external of the rays. By its contractions it
removes the fin from the body, and directs it

“towards the head, making it ftrike the water.
.+ The mufcles of the internal furface are like=
wife difpofed in layers, The largeft and moft

i ST external
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‘bone, which is the fuperior portion, in the fofm
of a wing; its fuperior and femicircular edge is
called the criffa of the os5 ilium ; and the angle
roduced at its junétion with the inward curva-
ture, which affifts in forming the before men-
tioned neck, is called the fpine. 2. The os pubis,
which forms the anterior tran{verfe bar, and the
tion which defcends the whole length of the
ﬁlphyﬁs. 3. The osifchium, which furrounds
the foramen ovale pofteriorly and inferiorly.
Its moft inferior portion is called the tuberofity of
the //chium, and it is on this part of the bone we
reft infitting. The margin of this laft portion,
which is turned towards the os facrum, has, at
the height of the cotyloid cavity, a fmall hooked
procefs directed backward: this is called the
ifebiatic [pine.

- The fuperior margin of the os pubis is con-
tinued on the inferior part of the internal furface
of the os ilium in an elevated bone, which extends
to the place where the latter bone joins the os
facrum; and which, together with the projection
the os facrum itfelf forms at its angle with the
eft of the fpine, divides the p:lvis into two
arts : the great pelvis, which is fupenur, and
he hrr:‘e pelvis, which is inferior.

‘This inward projection is called the anzerior
rait of the. pelvis, It forms a kind of ellipfis,
e plane of which makes a very marked angle
with the facrum, and another with the lumbar
of the fpine. Its diameter between the

Aaz anterioe
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broader than the other monkies, but their po-
fition isas defcribed above.

The fpecies of monkies which have callofities
on the buttocks have very large tuberofities to
the ifchium, f

In the Carnivora, the abdominal furface of the
bones of the ilium Iis*nut turned forward, but
rowards the spine. Their fuperior portion is
not broader than their neck ; it is their external
{urface which is concave. Their crista has fo
little extent, that the figure is almoft that of a
hatchet.

In the dear it is somewhat larger, and the fpine
is turned outward ; but the pofition upon the
whole remains the fame. The branch of the
ifchium which runs backward is continued with
the neck of the ilium in a ftraight line which
forms an angle of about thirty degrees with the
fpine. As the diameter from the front to the
back of the anterior ffrait of the pelvis 1s fhorter
than in monkies, its particular proportions have
more refemblance to those of man, but the bafe
it affords to the trunk is notwithftanding fmaller.

We obferve among the Carnivora two remark-
able anomalies. One in the mole, in which the
offa innominata are almoft cylindrical, and fitu-
ated fo clofe to the fpine throughout the whole
of their length, that the anterior ftrait is ex-
ceedingly fmall. The ifchiatic portion is alfo
very much prolonged pofteriorly : the other ap-

pears
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of the ifchium appreximated, or even offified to
the os facrum, they have only a hole inftead of
the ifchiatic notch.

- The pelvis of the hog differs very little from

that of the Sarcophaga, except that the bones of
the ifchium extend farther backward, and that
the ifchiatic notch penetrates farther into the
os ilium.

In the fapir, and more particularlyin the Ru-
minantia, the notch being ftill more enlarged,
the neck of the ilium elongated, and its fpine
extended outward, this bone aflumes the form of
the letter T, or a hammer, articulated by one
branch to the os facrum, and the neck forming
the handle. Its abdominal furface is turned ob-
liquely towards the fpine of the back : its neck
forms a very obtufe angle with the ifchium. We
can obferve the projection of its fpine under the
fkin, and alfo the ifchiatic tuberofity, the line

~ which pafles through thefe two points forms a

o

very diftinét angle with the{pine. The cotyloid
cavity is nearly in the middle of that line.

In the Ruminantia thatare very ftrong backed,
like the ox, the anterior part of theilium is ex-
ceedingly large. In the éuffalo it is even broader

“than the bone is long,and almoft perpendicularto
its neck. In the fmaller fpecies it becomes more
and more narrow and oblique, outward and an-
teriorly. ‘The camel has it rounded. The ex-
ternal furface of the bone is concave in thefe

animals. The anterior ftrait of the pelvis forms
a large






362  Licr. V. Posrerror ExtremrTyY.

the pelvis. In general, however, we obferve
the foramen ovale in the fkeleton. As the if-
chiatic portion is almoft always intimately unit-
ed with the facrum, the ifchiatic notch be-
~comes a hole. The pubis of the one fide, inftead
of joining its correfponding bone, proceeds di-
rectly backward in the form of a style.

In young birds, the bone analogous to the os
facrum is completely perforated between the
tran{verfe proceffes of the vertebra, of which
this bone is originally conftituted. The oval
and ifchiatic foramina are at that time only two
notches, which very diftinctly indicate the three
portions of the os innominatum.

In Birds of Prey, the foramen ovale is fmall,
and the os pubis very thin, long, and frequently
articulated with the ifchiatic portion.

In the Pafleres, the foramen ovale i1s confider-
ably lengthened, and is larger than the ifchiatic
. hole. This elongation is {till more obfervable
in the Gralle.

The diver has the os ilium extremely fmall ;
the ifchium, which is very bulky, is intimately
united by offification throughout all its length
with the os facrum. The offa pubis are very
thin; they are confiderably enlarged where they
meet, but they are not completely offified to-
gether. 'This may be remarked, in general, of
all water birds.

In the ofirich and the cafforary the ifchium

is altogether feparate from the coccyx, which
| unites
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C. In Birds.

Birds have the lower part of the thigh-bone
nearly difpofed like that of mankind.
~ The leg is likewife formed by the tibia, the
~ fibula, and the rotula. -
~ The tibia differs but little from that of the
?j!;mmmalia, except in its lower extremity, as we
fhall fee in treating of the tarfus. The anterior
~and fuperior tuberofity has generally two ridges.
" The fibula is always offified to the tibia, and
- never reaches its lower extremity.
The diver and the little grebe have the tibia
prolonged in the front of its articulation with
the thigh-hone : this prominence has three fur-
faces ; it ferves for a rotula, and furnifhes infer-
tions for the mufcles.
~ In the manchot, this prolongation of the tibia
has already been remarked, but the projecion
which it makes before the knee is fcarcely the
length of a centimetre,

D. In Reptiles.
Oviparous quadrupeds have the tibia and
- fibula diftin& and feparated from each other
throughout their whole length. Thefe two
bones are nearly of the fame magnitude in the
lortoifes and lizards. :
The frog has but one bone, but a furrow feems
- to indicate the union of the tibia and fibula.
- Inthefeanimals the tibia and fibula are, for the
wmoft part, direétly articulated to the thigh-hone.
£ Vor, L Ce ARTICLE
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In the common baf the os calcis is of a con-
fiderable length. It is a ftyloid bone, concealed
in the thickeft part of the membranes of the
. wing which it fupports; but in the fernate bat
~ the tuberofity of the os calcis turns under the
oot, being curved like that of the cunciforme
" bone of the carpus in man.
- With refpect to the Plantigrada, the mole is
“particularly remarkable in having its tarfus ar-
~ticulated only to the tibia, to which the fibula
“is completely offified at its lower parts.
~ TheRodentia havethe os calcis much prolong-
ed pofteriorly. ' |
 The following fa&s in thofe that have five
perfect toes are remarkable :

In the éeaver the os fcaphoides isdivided into
~ two parts; one fituated in front of the aftra-
~ galus, and fupporting the fecond and third offa

cuneiformia; the other at the inner fide of the
- aftragalus, {uftaining the cunciform bone of the

great toe, and a flat fupernumerary bone placed
along the inner edge of the tarfus.

The fame ftructureisobfervablein the marmotte.

The porcupine and the paca have the fcaphoides
divided, but the fupernumerary bone is not found
in thele animals. '

The Jfguirrel has this inner portion of the fca-
phoides very fmall; it does not fupport the
cuneiform bone belonging to the great toe.

- In all, the fcaphoides forms a tubercle under
the fole; that of the paca is elongated,

# ' A mong
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- fupport the little toe in the mud torteife. In the
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anfwering to the two middle metatarfal bones,
and one out of the range which anfwers to the
external metatarfal bone.

There are four metatarf{al bones.

The bone fituated without the range ferves to

Jea tortoife it is very flat. The os calcis and
aftragalus are very fmall. |

In frogs the aftragalus and the os calcis are
very long, and might at firft fight be taken for
the tibia and fibula, if they did not form the
third joint of the pofterior extremity. There
are on the fore part, four little cuneiform, five
metatarfal bones, and one in the form of a hook,
which is very minute. Thefe arc fimilar in the
Surinam and common toad. .

ArTicre VIH.

Of the Mufcles of the dncle or Tarfus, and of th |
Metatarfus. e

T ar mufcles whlch affe the foot are,
1ft. Thofe which act upon the heel by means

of the téndo Achillis.  They extend the foot, and )

are the principal agents in walking and leapings
2d. Thole which bend it. i

ad, Thole that lift up either of its 'ﬁdcl.m :
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 The tendo Achillis, which is inferted into the
head of the os calcis, has three mufcular bellies.

oy

30 0 | r
1. THE GASTROCNEMIUS, 07 BI-FEMORO

(2 CALCANEUS.
" Thefe mufcles arife from the two condyles of

=

1;_L_l"!‘l:lfn: thigh, and compofe the calf of the leg.

Q2. THE SOLEUS, or TIBIO-CALCANEUS

;“ Is fituated before the others. In man, where
. it is of confiderable magnitude, it rifes from the
. pofterior furface of the upper part of the tibia
- and fibula.

Thefe mufcles are very large in man, as he
has. the calf of the leg much greater than any
quadruped, .

- The three mufcles are always to be found,
~ but the foleus is not fo large in quadrupeds as in
 man, It arifes from the external furface of the

fuperior head of the fibula, It is remarkably
flender in the Ruminantia and Solipeda.

3. THE PLANTARIS, PLANTARIS-GRACILTS,
o FEMORI-CALCANEUS,

Spreads its tendon, in man, over the outward
edge of the tendo Achillis, and has fcarce any
function except raifing the capfula., Itis there-
fore very fmall. _

In monkies, this mufcle is evidently continued
along with the plantar fafcia. We fhall fee
; - Dda here-

o
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hereafter, that in the other quadrupeds it fup=
plies the place of the flexor perforatus.

In éirds, the tendons of the gaflrocnemii remain
feparate till very near the heel. 'The /oleus runs
inwardly, and is inferted into a linea afpera
which belnngs to the tibia. Itis proportionally

largr than in quadrupeds.

'The flexion of the foot with refpect to the leg,

or of the leg with refpeﬂ: to the foot, is per-
formed by

THE TIBIALIS ANTICUS, CRURALIS ANTERIOR,
~ Or TIBIO-SUPER-TARSEUS,

Which arifes from the anterior {urface of the
tibia. Its tendon having paffed through the
annular ligament of the leg, runs to the infide

of the foot, where it is inferted into the firft cu-

neiform and the metatarfal bone of the great toe.
In animals which have no great toe, fuch as

the dog and the rabbit, it is inferted into the me-
tatarfal bone of the fecond toe, which with them
is the firft.

i
1

It always raifes in fome degree the infide nf",

the foot.
In the Bifulci and Solipeda, it is inferted into

the anterior furface of the bafe of the cannon

bone.—It is fimilar in &irds.

Befides the action of the tibialis anticus, tht‘

inner fide of the foot is likewife raifed by

THE
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middle and anterior part of the tibia, and pro--
ceeds to‘the internal fide nf the bafe of the long
bone of the tarfus.

The tibialis pofticus refembles the hu man, but
it is only inferted into one bone of the tarfus,
viz. that which is long, and firuated at the inner
fide.

There is but orft mufcle to which the term
peronens can apply. It arifes by a flender ten-
don from the external condyle of the thigh, and
is inferted into the bafe of the tibia on the out-
{ide, by two tendinous portions, one of which
extends to the bone of the tarfus. It extends
the leg with refpect to the thigh, or more pro-
perly the thigh with refpect to the leg. 1

Befides thefe mufcles, which extend from the
leg to the foot, there is another, which arifes .
from the metatarfal extremity of the tibia, at
its internal edge, paffes between the two bellies
of the tibialis anticus, and proceeds very ob-
liquely to its infertion at the digital extremity
of the long bone of the tarfus, on its inner
fide.

In the fea tortoife the mulcles of the feet are
fupplied by aponeurotic fibres, fomewhat flefhy,
which ferve ﬂan" to ﬂ'rengthen the articulatiuns,;
and keep the fins properly extended.

*
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the porcupine, and the rats, have it fhorter. The

paca has it almoft obliterated. In the jerbsa of

- the Cape, it is completely obliterated, and ";_:?
duced to a fingle bone. y

The hares have not even a rudiment of it. i

In the cavys, the agouti, and the Guinea pig, "l’i
the great and little toe are each reduced to a
fingle bone. : 4 |

‘The jerboa (mus jaculus), and the alaitaga (mus
Jagitta), have their three middle metatarfal bones
confolidated into one cannon bone. The two
lateral toes are diftinét, but fhorter in the
Jerboa, They are obliterated in the alaifaga.

Among the Fdentata, the ant-caters, the oryc-
terope (myrmecophaga capenfis), the pangolins and -
the armadillos have five toes. The great toc is
{horter than the others in all; and in the arma-
dillos the little toe is likewife fthorter.

In the floths the great and little toe are reduced
to a very fmall fingle bone. The other bones of
the metatarfus are offified together at the bafe.
There are only two phalanges to the toes ; that
which fupports the ndil being the largeft ef the
two. [

In the families of animals which follow, the
metatarfal bones deferve to be confidered by
themfelves. In the elepbant and other Pachy
dermata, the tarfal extremity prefents a flat fur
face; and that which is oppofed to the phalanges
is a convex tubercle, which has on the under fide
a-projecting longitudinal line in the middle IT:
t
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the bone. In the Solipeda this line is found

both above and below. In the Ruminantia, in

which the cannon is formed by the rwo meta-

tarfal bones, a deep line, like the cut of a faw, at

the union of the two bones, may always be re-

marked. The conformation is the fame in the

. pectoral member. _

The elepbant has five perfect toes.

The hog four,

. The tapir and the rbinoceros three.

- The Ruminantia have two perfect toes upona

- a fingle metatarfal bone, and two little ones at-

~ tached to thelower part of the fame bone, which
fometimes has on each fide a ftyloid procefs.

~ The Solipeda have one perfe& toe, and two

imperfect, reduced to a fingle bone in the form
of a ftyle, '

In Birds.

b

In Birds the number of ‘phalanges generally
increafes from the pollex to the fourth toe,
which has always the greateft number.

Thofe.that have four toes have the number
and order of the phalanges as follows :

L TR T £
Ameng thofe that have only three toes, the
¢affowary has them thus difpofed :
4 4 4.
The reft have them thus :
<P T
The















416 Leer. V. Posterror ExtremrTy.

The plantar fafcia has no connexion with thc
Plantaris mufcle. Itis inferted on one part into
the os calcis, and on the other into the inferior
heads of themetatarfal bones, and the bafes of the }
firft phalanges. It is not the organ of any volun-

tary motion. '

B. In other ﬂfamﬁifemus Animals.

In the monkey the flexors are differently dif
pofed.
* 1ft. The plantarisisevidently continued along
with the plantar fafcia, and communicates its
action to it. 2d. The two flexores longi and the
brevis are mingled together in a very compli-
cated manner, as follows :

a. The part of the flexor brevis which extends
to the firft toe, is alone attached to the os calcis.
It tranfmits to that toe a perforated tendon.

b. The flexor longus pollicis (at leaft the mufcle
analogous to that which receives this name in
man,) fendsa tendon as ufual to the pollex, and
two perforating tendons to the third and fourth

foes.

¢. The flexor longus digitorum fends two pcr-.
forating tendons to the fecond and fifth toes.

d. The three perforating tendons of the third,
fourth, and fifth toes, do not arife from the os
calcis, as in man, but their flefhy fibres are at=
tached to the tendon of the fféxor longus digitorum

juft mentioned.
¢. The
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’i}y the ofopus, the cuttle-fifh, and the Calmar,
Bave two others that are much longer, much
{maller, and have no fuckers, except at the extre-
mity, which is enlarged. Their ftructure is in
other refpects the fame as that of the other feet.

e T s

ArTtrcre II.

" Organs of Motion in Mollufca Gafieropoda.

W s fhall not here deferibe the mufcles that
ferve for maftication or deglutition ; nor thofe
that are appropriated to the organs of genera-
tion, fmelling, fight, and feeling: thefe we
fhall particularly explain in treating of the
fun@ions to which they belong. '

- Asto the organs of locomotion in the Gaftero-
poda, they principally refide in that inferior part
of the body on which they drag themfelves for-
ward, and which is called their foot. Itisa
flelhy mafs, formed of fibres which crofs each
other in feveral directions, and give to it every
poflible fhape. Moft commonly it has that of
an oval, pointed behind ; but by the various con-
tractions of which thefe fibres are fufceptible,
they extend or contract it in whole or in part, fo
as to produce that flow progrefiive motion
which every body has remarked in the common
Juail or flug.

The tranfverfe mufcular fibres ate eafily feen

F¥or. 1, Ff in
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with one or more fhells, and are called f¢ffacea,
have, befides the mufcles of the naked gaflero-
, others that enable them to retreat into
* the fhell, and protrude their body from it again.
~ Thefe fhells, or moveable habitations, vary
‘much in their form. They are moft generally
made of one piece of different fhapes, fimple,
- without tmfhng, as in the hmp:r in a flattened
,lj:nre as in the p.&mar&u, in a globular and
| p}'ramldal {pire, as in the fhell of the fuar/, buli-
s, drpper-ﬁrm! &ec.
ir\j'; There is but one fingle genus of the gaftero-

. poda, the chiton, which has a fhell formed of fe-
veral pieces.

In the /Zimpet, the foot is faftened to the cir-
cumference of the fhell by a ring of fibres which
are attached all round the fhell, and which,

after piercing the outward covering or cloak, are
inferted in the edges of the foot, and interlaced
with its circular fibres. Anteriorly they leave
a free fpace for the paffage of the head. This
mufcle, by its contractions, brings the footr and
the fhell clofertogether, and comprefles the body ;
on relaxing, it allows the fhell to be raifed up by
the clafticity of the body.

Inthe garden fnail, there are two ftrong muf-'
cles which draw the foot and the whole body'
within the thell. They arife from the columella,
or axis of the fhell, and having penetrated the
body below its fpiral part, they run forward
under the ftomach, and fpread their fibres in fe=""

- ¥Ee veral
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The hinge of the thells prefents fo-many va-
rieties, that naturalifts have drawn from it the
characteriftics of the genera. |
_ In fa&, the oyfler, the placuna, the feallop,
' the avicula, &c. have no tooth in their joint.
 The piddocks, and the mya, or gapers, have it
~ only upon one of the valves; but it is not re-
ceived into a fofla. The razor-fhells have the
~ hinge ftrengthened by a tooth in cach fhell which
. projects inward. Thefe two projetions meet
. and move upon each other.
| The anomia, the unio, the fpondilus, or thorny-
E gyfer, the chama, and feveral others, have one or
. two teeth upon one valve only, which are receiv-
ed into correfponding cavities in the oppofite
valve., The wenus, the cockle, and the madras
~ have teeth on each fhell, which are mutually re-
ceived. Finally, the arca has a multitude of
little teeth which are clofely indented with each
‘other. |
Thefe different conformations ferve either to
facilitate the motions of the hinges, or to
ftrengthen the joint; or they permit a greater
or lefs opening of the valves. |
The elaftic ligament, which tends continually
to open the valves, is not always fituated at the
fame point of the fthell. The mufcles, for exam-
ple, have the ligament at one fide of the valves.
The placara have a little offeous appendage,
which forms a projection in the infide of each
valve; and from this arifes the ligament that
A L holds
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holds them together. The perna has in t::u:i:li

valve feveral little cavities oppofite to each other
in pairs, in which an equal number of fmall liga-
ments are lodged.

The fhells of the acephala pre{'ent feveral
pther peculiarities. We find the valves im-

moveable, and foldered together at the angle in
pinna. The teredo, or pipe-worm, has the body

enclofed in a calcareous tube, and is armed with

two little moveable valves, which are ufed in

penctrating wood. The terebratula has, on the
inner part of one of the valves, two offeous ap-
pendages which fupport the body.

The contractile membrane which covers all |

the bmf}' of the acephalous mollufca, and 1s.called
the cloak, isa real mufcle, which prefents a great
many varieties. Sometimes, and indeed moft
commonly, it is open before, in the direction of
the valves, as in the oyfler, the mufcle, &c. ; fome-

times in the fhells that have two ends always
open, as the rafor-fbells, the gapers, the piddock,

&ec. it is perforated at both extremities. Laftly,
the cloak envelopes the whole body of the ani-
mal, and, like a fack, is open at one end only;
this may be obferved in the a/cidia.

'The cloak of the oyfer is compofed of two

picces of the fame form as the fhell; they are

fixed to the body pofteriorly, or on the fide of
the hinge, and extend to the edges of the valves.
"Their fubftance is foft, femi-tranfparent, and fur-

nifhed with a number of mufcular bands. They

ey, ey g
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are perforated by the mufcle which clofes the
fhells. One of the edges is in folds, like a

_ ﬁounce, and feftooned. The other is furnifhed
] ;'mth fmall conical and contradtile tentacula.

~ The cloak of the other accphala. differs from

e what we have defcribed above, in its general

"Fﬁrm in the tentacula on its edge ; in the tubes
~ which are prolongations of it ; and, laftly, in
&e mufcles which perforate it.

§ - The aperture which ferves for the ejection of
vﬁhc excrements,* and that which receives water,
* *and the different aliments, are fometimes pro-

longed into a kind of tube, which is a continua-
tion of the cloak: this is called a prodofeis.
The oyfter, the mufele, the unio, and the anodontites
have only one of thefe apertures, which is the
anus. The water merely enters by the large
flit in the cloak. In the cockle, each aperture
isa few lines eclongated. That which ferves for

~refpiration is longer and larger than the other.

They are ftill more elongated and unequal in
the venus, the tellina, the mafira, and fome other
- genera. The rafor-fbell has likewife two ; but
- in the piddock both tubes are enclofed in a very
thick flethy probofcis, through the whole length
of which they pafs without uniting.
- Inthe acephala that have the cloak ¢ open be-
fore, the tentacula are placed at the edge of the
cloak, and in particular towards the anus ; but in
‘thofe that have tubes theyare fituated atthe orifice
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of the probofcis. In the edible mulcle, (mytilus
edulis Linngwi,) they are branched.

The valves of fhells having a continual
tendency to open, in confequence of the ation
of the elafticligament fituated at the fide of the
hinge which operates as a mufcle, it was neceflary
that the contained animal {hould have the power
of clofing them at pleafure. There are, there-
fore, according to the different genera, always
one or two mufcles fitted for this purpofe.

In the oyfler there is only one muicle of this
kind, fituated near the centre of the fhell, be-
hind the liver, and in the middle of the cloak.
Yt is inferted into both valves, and, by its con-
traction, brings them together with an aftonifh-
ingforce. The fame mechanifm prevails in the
perna, avicula, and /pondylus.

There are two mufcles for clofing the fhell
in the mufcle, rafor-fbeils, venus, mactra, cockle,
£9¢c. ‘They are always feparate from each other

towards the extremities of long fhells, and ge-
nerally approximate at the edge on which the

hinge is fituated, in order that a very fmall re-

laxation on their part may produce a large open-

ing on the oppofite fide.
A great number of the acephalous mollufca

have the power of removing their teftaceous

covering from one place to another, by the help
of a mufcular appendix which they can protrude

and retract at pleafure, with which they faften
them-
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ed at the aperture of the fhell, which is oppofite
to that through which the tubes pafs.

The foot of the cardium or cockle is fomewhat
complex. Ithas atriangular appendix, which is
capable of inflexion, of feizing with its point
the glutinous matter, and drawing it out into
threads. But the foot of the fea-mufcle (mytilus
edulis) is moft remarkable in its organization.
It refembles a fmall tongue, marked with a longi -
tudinal furrow, fufceptible of confiderable elon-
gation, and of being fhortened into the form of a
beart. This organ is moved by five mufcles on
each fide. Two arife from the extremities of the
fhell, near thofe which clofe it: the other three
come from the bottom of the fhell and the depref-
fion for the nates. They are all inferted into the
foot, with the fibresof which they are interwoven,
in the fame manner as the external mufcles of the
human tongue join thelingual. The organiscom-
pletely enveloped in a fheath formed of tran{verfe
and circular fibres of an obfcure purple colour.
This foot is employed both in {pinning and
crawling ; the laft office is performed as in all
the other bivalves: it accomplifhes the firft §
by feizing, with its point, the gluten fupplied by
a gland fituated under its bafe, and drawing it
out into threads in the above-mentioned furrow.

The gland that fecretes this humour, of which
the thread is formed, fhall be defcribed hereafters

|
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external feems articulated about one-third of
its length from the lower end ; or it may rather
be faid to be formed of two portions; the firft,
covering with its extremity, which is denticu-
lated, the fmaller, which follows it, and which
has its margin furnifhed with very clofe cilia.

" The mufcles which move this tail have [o
fingular a conformation, that itappears neceflary
to give a fort of monographical defcription of

9. Mufcles of the Tail.

The mufcles of the tail in zray-fi/h form two
mafles, diftinguifhed from each other by the in-
teftinal canal. The dorfal mafs is the thinneft;
and leaft complex. We obferve in it three
kinds of fibres.

‘The firft form a mufcle which arifes from the
dorfal portion of the corcelet, about one-fourth
of its:length forward from the pofterior end. It
is afterwards directed obliquely from before
backward, and from within outward, to. the:
lateral parts of the firft fegment of the tail, into
which it is.inferted. When the mufcle of one
fide alts feparately, it moves the tail to the right
or left; when they act both together, they raife
the tail, if it has been inflected, and preferve it:
ftraight, _

- The fecond and the third feries of mufcular
fibres extend throughout thé whole length of

: the
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the back in two parallel and very contiguous
lines. ‘They arife from the lateral and fuperior
parts of the feptum of the corcelet to which the
branchi are applied; they are attached to thefe
parts by feveral digitations. Upon tracing them
to the firft ring of the tail, we find on the furface
a {mall interfection, and obferve that a littl
bundle of fibres turns off to be inferted in this.
firft annular fegment. A fimilar infertion takes
place in each fucceeding ring. This difpofitior
gives to the internal band the appearance of a
twifted cord. : Ry b
The external dorfal mafs is formed of diftin
longitudinal fibres. '
- Thele three oiders of mufcles very much
refemble the ftraight mufcles of the back of
caterpillars, as will be feen hereafter.
The ventral mafs of the mufcles of the tail is
thicker and more complicated than the dorfal.
To give a correct idea of its compofition, we
fhall defcribe its appearance on the view of three
different furfaces. We fhall firft deferibe its

we have already fpoken, as well as the inteftinal
canal being removed ; next, its inferior furface
the fcales below the tail and the nerves being
removed ; finally, an internal lateral furface,
produced by the longitudinal bifection of the
mufcle, to {hew its interior ftructure.

The ventral mufcle of the tail, viewed on the

dorfal furface, arifcs from the infide of the:
thorax,
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of the branchie, and the fecond portion of the
foot, which reprefents the femur. This is flac,
fhort, nearly fquare, fmooth, and a little bent.
The plane of its articulation is parallel to the
~length of the part. As the two mufcles which
move it are inferted in the two moft diftant
'E'?nin!:s, the femur is fituated horizontally. It
‘moves by a hinge upon the coxa. The motion
:icompuund, the member being direted both
" backward and forward, and outward and inward.
' Its motion, with refpec to the tibia, is very
i{fimitcd, being merely upward and downward :
by this motion it is applied to the thorax. The
third joint, which anfwers -to the tibia, is alfo
- fomewhat flat, particularly at its femoral ex-
tremity : it is incurvated a little in the direction
of the femur, and thus correfponds with the con-
- vexity formed by the corcelet. At its tarfal
extremity, the tibia becomes thick, broad, and
fpinous. Its motion on the femur is very
limited. The fourth articulation is intermediate
between the pincers and the tibia, on which it
moves at a very confpicuous angle. The prucer
makes the fifth articulation, which is the largeit
of all. It terminates on the external fide by a
fharp {pinous procefs, and receives, on the in-
ternal fide, a moveable pollex, capable of being
oppofed to it. The movement of the pincer on
the fourth articulation is outward and inward.
- The two {ucceeding pairs of feet, though much
fmaller, al{o refemble pineers, with this differ-
S Vor. 1. Gg ence,

|
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ence, that the pollex, or the articulation which
reprefents it, is not thicker than the immove=
able part, i

The two laft pairs are not, like the three
former, terminated by pincers, but by a fingle:
moveable c/aw or nail. In other refpelts they:
are fimilar to the fecond and third pairs. ;

2. Mufcles of the Feet.

Each articulation of the feet has two mufcles,
an extenfor and a flexor. |

The extenfor of the coxa is fituated within
the corcelet, on thes cornuous portion which
fupports the branchiz, a little before the coxa,
which it moves forward.

The flexor of the coxa is alfo attached to the
horfiy part that fuftains the branchize; but it i
fituated pofteriorly, and the motion it produce
is the oppofite of the preceding.

"The extenfor of the femur is ftronger than the
flexor. It arifes within the coxa, from its an
terior portien, and is inferted into the fuperio
eminence of the articulation of the femur.
ought rather to be called a deprefior.

The flexor of the femur, or more properl
the levator, is fhorter than the preceding.
occupies the pofterior internal part of the fes
mur, and is inferted into the inferior eminence
of its articulation.

The extenfor of the tibia occupies the whole
length:
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ArTrcLe V.
« Organs of Motion in the Laroe of Infodls.

TH.F. transformations which infeéts experience
at different periods of their exiftence, occafion
great variety in their organs of motion. Itis
therefore neceflary to examine them in all the
different flates through which they pafs, if we
would acquire an accurate knowledge of this
clafs of animals, with refpect to thefe parts.

All the winged infects which undergo a com-
plete metamorphofis, differ confiderably, in their
firlt ftate, from thofe which they afterwards
~ afflume. The principal of thefe differences con-
fifts in their organs of motion. In this firft
ftate they are called larve or caterpillars. The
animal exifts in the larva form for a certain time,
after it has left the egg.

Infecs, while in this ftate, are covered by
foft tender fkin, divided into fegments or rings,
capable -of ‘being moved towards each other by
mufcular bands fituated within the body.

‘The motion of infeéts is frequently performed
on thele rings only, cither in the manner of
reptiles, or by refting alternately each fegment
of the body on the plane which fupports it.

Such is that of the larvae of the Diptera, or two- =

winged infects, and a great number of the Hy-
menoptera, A
Sometimes {
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Sometimes the furfaces of thefe rings are
: covered by fpines, ftiff briftles, or hooks, which
ftrengthen their hold on other bodies. This
%ﬂf be obferved in fome fpecies of flies, gad-
flies, tipula, flratyomis, }}rpbmr, &c.
~ The body of the larva, in fome orders of in-
fects, has inferiorly, and towards the head, fix
feet, each formed of three fmall joints, the laft
of which is fcaly, and terminates in a hook.
By oppofing thefe members to one another, the
infect is enabled to embrace a portion of adja-
t bodies, to hook itfelf to them, and after-
~ wards draw the remainder of its body towards
~ that fixed point. This is the ufual conforma-
tion of the larvee of the Colcoptera, and a num-
~ ber of thofe of the Neuroptera.
The other larvae of the Coleoptera, which live
' in wood, as the ceramdix, the wood beetle, the
- vhagium, &c. have the fix feet exceedingly thort,
and almoft obliterated, or of no ufe.

These move in finuofities, formed wnth their
mandibles, which alfo ferve to hook them to
other bodies, and by the help of plates or

~ tubercles that rife out of their {kin on the back

| and belly. This gives to their body a tetra-
hedrous form. The manner of their motion may
be compared to that of chimney fweepers afcend-
-~ ing a funnel.

Ebc Lepidoptera and the larve of fome

T ——— -‘-"'-rr';“-

I

era of the Hymenoptera have, befides the fix
ly articulated feet, a variable number of other

é | Gg3s ‘ falfe

] r;
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falfe feet, which are not jointed, but terminate in
hooks difpnfed incircles and femicircles. Thefe
hooks, ‘which are attached to the fkin by ap-
pendices or retractile tubercles, ferve as cramps
to affift their motion on other bodies.

The larve of the infects which undergo only
a femi-metamorphofis, as the Hemiptera ; and ‘ |
thofe which experience no transformation what=
ever, as the Aptera, the flea excepted, differ
nothing from the perfect infect with rcfpﬂt’t to
the feer. i

After this account of the external organs of
motion in larvee, it may ftill be ufefuf to give a
particular explanation of the mufcles of fome of
them. We fhall therefore defcribe in {uc=}
ceflion, 1. The Mufcles of Caterpillars; 2. of
the Larva of a Scarabens, which lives under
ground-; 3. of a Hydrophilus, which {wims;
and, 4. of a Cerambix, which inhabits the cre-
vices of wood.

1. Mufcles of Catérpillars. -

The deepeft layer of mufcles in the caterpillar
is formed of four principal divifions; two cor=-
refponding to the back, and two to the belly.
Their diretion is longitudinal, B

Thofe of the back are feparated from eachs
other by the longitudinal ve{lel, and from thofe
of the belly by the trachca.
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they are the opponents of the former, for thc]r' :
then bend the body downward. |
Between the long mufcles of the back and the
fkin there are others which are fhort; but thmr 1
direction is oblique. _
- Some of thefe are extended from the outfide
inwardly, towards the dorfal hne, between the
annular interfections. '
The others are fituated in the fame interval,
but their direction is oppofite. They proceed
from the infide outwardly, and form, with the
preceding mufcles, an angle like the letter V.
* Thefe two kinds of oblique mufcles have not
" an equal quantity of fibres in every part. Thofe
which are fituated in the firft rings are the longeft
and narroweft. Thofe of the fourth, fifth, and
fixth, are much fhorter. In fome fpecies they
afterwards become longer and more numerous.
In others, on the contrary, they continue broad
and fhort. |
Thefe fibres a& feparatcly on each ring, which
they fhorten by their fimultaneous contractions s
but as they do not extend the whole length of
the ring, the parts which correfponc to the
folds, and over which the oblique mufcles do
not pafs, are elongated, while the action of the
fame mufcles diminifhes the diameter of the
ring. This facilitates progreffion.
There is a fecond layer with oblique fibres,
under the long.mufcles of the belly. They

very much refemble thofe of the back. In con-
fequence =
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other. Their points of attachment are covered
by the tranfverfe mufcles. They feem intended =

to bend the body towards the fides when they

act feparately; but when they contraét in con- 5

cert with the long mufcles of the back and the

abdomen, they fhorten the body, and thereby

affift its progreflion.

The tranfverfe lateral mufcles are of two
kinds: fome, which are longer than the others,
arife from the intervals unoccupied by the at-

tachments of the ftraight lateral mufcles, and

are inferted at the termination of the oblique ex-

ternal mufcles of the abdomen. Their fibres are

difpofed fomewhat in the form of a fan. The
othershave the fafciculiformed of parallel fibres ;

they are fhorter, and are extended in each of the

rings between the ftraight, lateral, and oblique
mulcles of the abdomen. Thele mufcles di-
minifh the diameter of each ring, and con-

fequently lengthen it in each of its folds. This

mode of action is neceflary for progreflion.

The oblique lateral mufcles are fituated on

each fide of the ftraight. They proceed in an
oblique direction from below upward, under the

infertion of the ftraight lateral mufcles, which

they affift when they act together.

Such are the mufcles of the body in general;
but the true and falle feet, and the head, have

particular mulcles, which muft be delcribed
feparately. (

The mufcles of the true or fcaly feet are” =

fituated




&
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Their ufe is to draw the centre of the foot
inwardly, and to retraét the hooks with which
the limb is armed. |

It is probable that the cuntrac’i:mns of the
oblique mufcles of the abdumcn produce the
oppofite effect.

With refpeét to the mufcles of the head, we
thall at prefent defcribe only thofe which pro-
_duce its entire motion. We fhall notice the
others in treating of the different functions to
which they are fubfervient.

The mufcles which a& on the head, bend it
upward, downward, and towards the fides.
~ Thofe which bend it upward are very nume-

rous. They arife from the fecond and firft ring,
and are inferted into different points of the
occiput; fome near the middle line, others
more laterally. They form in general two faf-
‘¢iculi,  The moft internal is the leaft bulky.
~ ~ The lateral flexors are very oblique. Theyarife
from the inferior or abdominal part of the body,
and extend to the lateral parts of the occiput.

‘The inferior flexors, which bend it downward,
appear to be the continuation of the ftraight-
mufcles of the belly.  They confift of eight or

nine fafciculi.

Q. Mufeles of the Larva of a Scarabaus.

The larve of the fcarabzeus have the body

arched, and convex fuperiorly, and concave on
6 the
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fcribed by the curvature. The a&ion of the
mufcles is obvioufly the fame as that of the
preceding, to which they are acceflories.

When the firft layer of dorfal mufcles is re-
moved, we find fibres precifely fimilar under-
neath, but running in the oppofite dire&ion.

Finally we obferve, in the dorfal layer, lines of
very fhort mufcular fibres above the inferior
plane of the ninth and tenth ring. The ufe of
thefe little mufcles is probably the fame as that
of all the preceding, though their a&ion is lefs
apparent.

The ventral layer very much refembles that
of the back. Thefe mufcles, like the dorfal,
form planes of oppofite directions; the moft
deep-feated proceeding from the internal fide,
while thofe which are neareft the fkin afcend
from the external fide. This produces a {fmall
~but very regular rhomboidal figure in the mid-
die of each ring on the line bifecting the belly.

The action of thefe mufcles is the oppofite o
that of the dorfal layer.

On the laft fegment, and towards the part that
anfwers to the anus, we obferve a bundle of
tranfverfe fibres, which, by their contraétion,
doubtlefs ferve the purpofe of a fphincter.

The lateral layer of mufcles is compofed of
three kinds of fibres, which are very diftinét with
refpect to their courfe. They reprefent a lace
paffed through the mefhes of a net. All thefe

mufcles are fitvated behind the figmata, and
inferted
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to the pofterior and inferior part of the head, at
the bafe of that {caly picce called, by Latrielle,
ganache®, : |

The extenfors or levators of the head confift
alfo of three fafciculi, but they are longer and
fironger than the former. They have their origin
- dn the fide, and penetrate under the tranfverfe
and oblique mufcles: one is attached to the
fixth ring; another to the fifth, and another to
the fourth. They are inferted into the pofterior
dateral parts of the head.

5. Mufeles of the Larva of a Hydrophilus.

The larvze of the hydrophili are elongated,
‘Their body is fomewhat flat, and all its rings are
diftin®. They not only walk very quick, but
they even fwim with great velocity, in-confe-
«quence of different inclinations fuddenly and
fucceflively given to the bedy.

Thefe larvaz, when opened longitudinally,
likewife exhibit four different kinds or di-
vifions of mufcles. Thofe of the belly, thofe of
the back, and thofe of both fides.

The ventral mufcles very much refemble thofe
of caterpillars : They are formed of two diftinct
layers. The deepeft, or that which firft appears
on the belly when examined through anopening
on the back, is compofed of longitudinal fibres
with interfeétions which correfpond to each

fkin
E i:'-rc—‘raﬁ.-’mu Elementaive de I Histoire Naturelle des 5
Animanx, par Cuvier, Livre 7, Chap, 5. 3
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ring: the fecond layer, or that which is next the”

fkin, is entirely covered by the preceding; it is

compofed of oblique fibres, which crofs each
| ger in the form of an X, and which are extend-
e hnguudm&ll}' in cach ring,
-’_*iﬁ‘ orfal mufcles are long, extending from
the head to the tail, and forming on each fide
“two rows of fibres, which appear twifted over
.each other like ropes. They are broadeft to-
- wards the head. Their fibres are inferted partly
into the inferior border of an anterior ring, and
Pﬂly into the {uperior border of the next ring.
~ Thele long mufcles cover fome which are ob-
lique, and crofs each other in the form of an X.
They extend from the middle part of one ring
to the anterior edge of that which fucceeds it.

- The deep feated lateral mufcles, which are nu-
n erous, havea tran{verfedirection. Eachringhas
[ awree or four, and their courfe is fuch, that they
m&mble the letters N or M lying on one fide,
 thus 5 7

Beneath the tran{verfe lateral there are fome
longitudinal mufcles that have a fmall degree of
: obliquity: ‘they form a pretty large furface,
which is uninterrupted throughout its whole
~length, and confounded with the oblique muf-
cles of the belly. Their fibres determine the
chief motions of the body, in the fame manner
~as the long mufcles of the back and belly.

. The mufcles of the feet are the fame zs in the
erfect infect.

VuLI ' wor LBl R The
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The head has no particular mufcles. The
- long mufcles of the back, being inferted into t
occiput, become extenfors. - The firft tran{ver :

lateral pair are inferted beneath the head, and
produce the lateral flexion. The long oblique
mufcles, which terminate at the inferior Wrtﬂ
the head, become real flexors. :

ot

4. BMufcles of the Larca of & Cerambir.

In the larvee of the ceramébices we find the fame
mufcles as in thofe of the frarabei ; but as the
fhape of the body differs confiderably in thefe
two kinds of larve, there refults fome variation
in the form and extent of the mufcular organs.

A great part of the head of the larva of the
eerambices can be drawn within the fkin when-
ever the animal pleafes. Very ftrong mufcles,
fimilar to thofe we have defcribed in the fcara
beeus, are appropriated to this funétion. As the
head, which is very large, enters into the body,
the extremity which receives it is fomewhat
thicker than the fame part of the fcarabaei, and
the mufcles which move the rings are more ex
tenfive than theirs. .

The fat,flefhy tubercles which we find cor
tinued along the back and the belly, are a kind o
feet, which this larva ufes in progreflion. The)
move by the alternate contractions of the cor- ;
refpondent mufcles: this larva, therefore, moves =

with equal facility on the back and on the belly
ARTI=

I
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the head is not confined in its motion, except
towards the back. In that direction itis nppu{'
by a projection of the thorax, but inferiorly it is
perfectly free. The membranes or ligament
extend from the circumference of the occipital
foramen to that of the anterior part of the cor-
felet: This admits a very extenfive motion.

The mufcles wHich move the head arc fituated
~within the thorax. We fhall defcribe here only

thofe moft generally met with. The levasors or
extenfors of the head are commonly fituated in
the fuperior part of the corfelet, and the dzprs i
_Jfors inferiorly.

Immediately beneath the middie dorfal par
~of the corfelet, we find a pair of mufcles whi a-rj_'
~arife from the anterior portion of the fcutellum,

when that part,exifts; or from the fuperior par
of the pectus. Thefe mufcles are inferted int
the pofterior and fuperior part of the head, on
the edge of the occipital hole: they draw the
head back, and lift it up when it is deprefled.

On the lateral parts of this firft pair we fing

another which is more flender: The infertio
- of this pair likewife takes place at the occipita
hole, but more outwardly. They arife obliquely
from the lateral parts of the corfelet. Thefe
mufcles turn the head to one fide when nhe;r
feparately; they raife it, and bring the mouti
into the middle line when they contract together
It will be cafily coneeived that in infects whic
have the head articulated like a knee, thefe ro

tatory
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- The total movement of the abdomen is not
very obvious, except in the infects which have &
that portion of.the body pediculated: It has
then a real joint, a kind of hinge, in which the:
firft ring is indented fuperiorly, and receives a
projecting procefs of the pedltus, ons+which it |
moves. This articulation is rendered fecure by
claftic ligaments, which have a confiderable |
degree of force. Some mufcles which arife
within the pectus, are inferted into the firft ring,
and determine the'extent of its motions.

With refpect to the infects in which the ab-
domen is feffile, the mufcles that move the firft
piece are the fame as thofe that act from one
ring to another.

The partial motion of the rings is produced by
~ very fimple mufcles : they confift of fibres which
extend from the anterior edge of one ring to the
pofterioredge of that which immediately precedes
it. When the dorfal fibres contract, the fuperior
part of the abdomen being fhortened, it turns
up towards the back ; but when the contraction
takes place in the ventral or lateral fibres, the
abdomen is infle¢ted towards the belly, or direct-
ed towards onc of the fides. The extent of the
motion, however, depends upon the number of
the rings, and the mode of their junction. In
the Coleoptera, for example, the rings only =
touch ecach other by their edges, and the mo-
tion is very limited ; but in the Hymenoptera

they are fo many fmall hoops which are incafed
into
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and cylindrical ; when they are calculated for
leaping, the femur is thick, the tibia long, and
frequently arched. From thefe different con-
formations it is very ealy to recognize the
habits and mode of living even of the de:
" infe&. . ; |
The feet of infects are compafed of four princi-
pal parts, which are denominated the haunch or
coxa, the thizh or femur, the leg or tibia, the toe
or tarfus. SR Bl B L bdeiect AT B
Each of thefe parts is enveloped in a cafe of
horny fubftance. They move on one another by
ginglymus, becaufe the hard fubftance being ex-
ternal, the articulation cannot take place by lefs
than two tubercles. The motion of each joint
is therefore performed in a fingle plane, that o
the coxa excepted, as we fhall prefently fee.
The c¢oxa joins the member to the body, and
moves in-a correfponding cavity of the corfelet,
or the pectus, without being articulated in a
pofitive manner, but as it were incafed. The
form of the coxa varies. The infeéts in which
the feet ferve for walking only, as the cerambix,
the chryfomela, the greater number of the Hymen-
optera, Diptera, &c. have the coxa globular, and
forming a real mechanical knee: but thofe in
which it is neceflary the feet fhould poffefs that
lateral motion which is requifite in fwimming,
“removing the earth, &c. have the coxa broad anc ¢
flat, and, in general, its longeft diameter in the

tranfverfe direction of the body. There are even & |
fome,
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and is not fufceptible of any other direction,
The figure of the tibia depends efientially on'
the ufes to which it is applied : this may be re-
marked in the fwimming infects, which have it
flat and ciliated ; and in thofc that dig the carth,
which have it ferrated and fharp-edged. In
the nepa, mantis, and feveral others, the anterios
foot is terminated by an unguis, and forms with
the femur a kind of forceps, which thefe infects’
employ to retain their prey while they devour
it living. . !

The tarfus or toe of infeéts forms the lalt
portion of the foot. It confifts, in general, of
feveral joints, the laft of which is terminated by
one or two hooked ungues, orclaws. Thefe joints
move upon each other, and fometimes they are
capable of being oppofed to the tibia, and
thus form a kind of pincers: The figure of the
tar(us is always conformable to the infedt's mode
of life. 'The articulations are flender, fcarcely
diftin&, and deftitute of tufts, or balls, in the
great number that burrow in the earth, and fel-
dom walk on its furface, as the frarabaeus, bifler,

" [pberidium,fcaritis, the ‘favages, &¢. They are
flat like fins, ciliated on the edges, and often
deftitute of claws in the infects that fwim, as
the hydropbilus, waler-fleas, the nancoris, figara,
(¢,  ‘They are furnithed with vifcous balls, =
briftly tufts, or vafcular flethy tubercles, in
thofe that move upon fmooth and flippery bodies, =

as fiies, chryfomele, cevambices, thripes, {Fe. They =
arc 8
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fiderable. It arifes from the whole branch of
the piece, in the form of a Y, and is infertec
into the internal edge of the head of the femur
Its antagonift is fituated within the body ﬂft -
coxa.
The mufcles which extend the two pairs of
anterior femora, arife from the correfponding
dorfal parts, and not from particular interna
fubftances: the flexors, however, are alway s
 fituated within the body of the coxz. y
The mufcles which turn the femora arife alft
from the parietes of the corlelet, viz. the mufck
which moves it backward to the dorfal part
and that which moves it forward to the latera
part. In the water beetles, which, as we haw
obferved, have the pofterior coxa confolidatet
and immoveable, thefe mufcles feem to exten
to the femur, which is therefore furnifhed wit
four, two extenfors and two flexors.
The other orders of infects have nearly th
fame conformation as the Coleoptera. |
“The mufcles of the tibia are fituated withi
the femur. The extenfor, which is fhort an
flender, is attached, to its external edge, (th
femur being {uppofed extended in the longite
dinal direction of the body :) the flexor is muc
ftronger and longer. It is fituated on the inne
fide, and in the whole of the fuperior part,
There are likewife two mufcles to each joit
of the tarfus: one, which is fmall, and place

on the fuperior or dorfal furface, alts as an ex
tenlofs
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tenfor. The other, which is more confpicuous,
and fituated on the inferior {ide, acts as a flexor.
~ The wings, as we have alréady remarked, are
}members attached to the lateral parts of the
- pectus. They are particularly appropriated to
ﬂlght One entire order of infects, the Aptera,
is deprived of them; another order, the Diptera,
]'ms only two; but the greater number have four.
~ In the latter, however, there is much variety in
thc texture of the wings. In the Hymenoptera
E,-and the Neuroptera the four wings are entirely
- membranous. Thofe of the Lepidoptera are
- covered with farinaceous fcales of different co-
lours. Inthe Coleoptera the two fuperior wings
are horny cafes, more or lefs folid, called ely/ra.
They completely cover the two inferior wings,
‘which are membranous, and fold upon each
~ other, forming a doubling ar their external
 edge. In the Orthoptera the fuperior wings
~confift of elytra or femimembranous cafes.
They cover the inferior wings, which fold lon-
gitudinally, without any tranfverfe duublmg,
the genus forficula excepted. Laftly, in the
Hemiptera the inferior wings fold croffways un-
der elytra, which are partly coriaceous, and
partly membranous,
In the Diptera order, there is under each
wing the rudiment of another, which terminates
~in a little button or fmall folid head. Thefe
~ parts are called balteres or éalancers, be-
_;caufc it is fuppofed they ferve to maintain the

Ii2 equilibrium
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equilibrium of the infe@’s body during the rapid
motion of its wings: this much at leaft is known
with certainty, that every time the infe& ftrikes
the air with its wings, a very quick motion is
perceived in the balancers. There is alfo found
in the Diptera, between the balancer and the
wing, a hollow membranous fcale, refembling a
fpoon without a handle. When the balancer
moves, it ftrikes againft this part, and appears
in that manner to produee the well-known
buzzing found made by flies when they are on
the wing.

The mufcles that move the wings are not yet
well afcertained. They appear to be two kinds.
Some, which are {mall and fhort, are fitted to
extend or fold the wings, at the fame time that
they move them to or from the body: the others,
which are fomewhat longer, are calculated to
produce the motions of elevation and depreflion
~ which the wings perform. '

The elytra of the Coleoptera, Orthoptera, and
Hemiptera, do not appear to affift in the action
of flying, at leaft they are not moved in the fame
manner by the mufcles of the pectus.

The manner in which the wings are folded or
plaited merits fome confideration. Citizen
Jurine, of Geneva, has made fome very curious
obfervations*on the appearance of the nervous
lines and divifions of the [uperior wings in the
Hymenoptera he has fhewn that thefe appear~

ances are highly characteriftic, and has founded
fome
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length does not exceed that of the rings, bemg
interrupted in the folds of each ring by a very
compact cellular tifflue. The ftruéture of thefe
mufcles is, however, moft diftinctly obferved on
theinfide. We there find that they are feparated
from each other by a longitudinal line, and en-
veloped in a kind of fack, of a clofe cellular
fubftance, which correfponds to each ring of the
body. Thefe four mufcles produce the prin-
cipal motions. When thofe of the back con-
tract wholly or partially, they raife the portion
of the body to which they belong: the fame
- effedt, but in the oppofite direction, is produced
. by the contraion of the ventral mufcles.

The fecond order of mufcles in worms is par-
ticularly appropriated to the motion of the
fpines or briftles. Their number is equal to
that of the tufts of hairs, The defcriptinn of
one of them will be fufficient to gwe us a know-
ledge of the whole.

‘The hairs, briftles, fpines, tubercles, &c.
which projec more or lefs from the furface of
the bodies of thefeanimals, are manifeftly mowe
able. They ares retrated and pufhed out at
pleafure. The mufcles which pmduce thefe
motions are vifible only when the animal is laid
open, the inteftinal canal taken out, and the fkin
ftripped off. We then obferve that cach tuft
of hairs is received. in the concavity of a flefhy
cone, the bafe of which is attached to the longi

tudinal mufcles, and the apex to the internal
extremity
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~Their progreffion is accomplifhed by the helg
of the two extremities of their bodies, which
they apply alternately to the furface on which
they crawl. They are fitted for this kind of
motion by a peculiar ftrué¢ture. We may divide
them into two orders. s
~ The firft, as the leeches, and févﬂ;'a.l inteflinal
worms, have the head and the tail terminated by
a kind of contractile flethy difcus, fomewhat
refembling thofe of the cuttle fifh. The firuc-
ture of thefe two difks, which perform the office
of fuckers, cannot be eafily afcertained, for
when the fkin which covers them is removed,
we obferve only fome very {mall fibres inter-
woven in different directions. - -
Though the worms with fuckers poflefs a
great power of contraction, it is extremely
difficult to trace the mufcles that move thei:
bodies. Their whole ikin may indeed be re-
garded as one mufcle, or a kind of flethy fack,
furnifhed with circular and longitudinal fibres,
and containing the veflels, vifcera, and glands.
This mufcular fkin is thick, and lined with a
very folid and compact cellular fubftance.
When the worm withes to change its place,
the body is fixed ar one of the extremities by the
means of the fucker that terminates it; the
circular mufcles of the fkin then feparately act,
which clongates the animal’s body by diminifb-
ing its diameter: when the frec extremity has in |
this manner reached the place to which the
worm
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action. It is therefore neceflary to the obtain-
ing a juft idea of thefe organs, that we fhould
take a particular and {ucceflive view of them in
certain orders of thofe ammals There is indeed
often more difference as to form between one of
the Infuforia and one of the Echinodermata than
between a reptile and a fifh, or even between a
fith and fome mammalia. ’

In treating of the parts which cnntnhute to
the motions of zoophytes, we fhall follow the
courfe traced out to us by Naturalifts; we muft
therefore firft examine them in the order Echino-
dermata, the greater part of which is di&mgulfh-
ed by numerous retractile feet, and an envelope
more or lefs folid. |

Thefe retractile feet are a kind of fuckers, and
have nearly the fame organization in the three
genera which compofe this order. Fach of thefe
{uckers can be contrafted feparately. In their
form they refemble a glﬂbular phial, orampulla,
with a long tube. They are filled witha fluid,
and their parictes are formed of circular fibres.
The clongated or tubular portion of the ampulla
is the only part that appears without the amrnal
when the feet are extended. It is terminated
by a kind of difk, which is concave in the mid-
dle. The fphencal portion is fituated within
the body. From this conftruction of the foot,
the mechanifm of its action will be eafily under-
ftood.—The liquor contained in the ampulla,

becomes, by a change of phce, the caufe of mo-
tion
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however, fufc:pnble of a certain motion, which f
though flow, is very remarkable. The body of
the animal is commonly divided into five bran~
ches to which the feet are attached. Thefe laft
are ranged in feveral files throughout the whole. i
length of the branches from the mouth. The
branches are fometimes furnifhed wich fpines
their middle portion is frequently entirely cal-
carious, but articulated at its origin, ’
moveable upon the central part of the body.
The echinus or fea-eggs are encrufted by a |
complete calcarious fkin, the furface of which
is covered with tubercles difpofed in a very re -"I
gular manner. Moveable fpines of various *F
fhapes and fizes are articulated to thefe {uber
cles. It is very difficule to difcover the fibres
‘by which the fpines are moved at the will o
‘the animal; for in their joints we obferve only
a'folid ligamentous {ubftance, which cannot be
eafily cut. The feet are protruded from the
body of the animal through holes which perfo-
rate the thell with a great deal of regularity, and
which form uniform and parallel lines, called
‘by naturalifts ambulacra, becaufe they have com-
pared them to the alleys of a. garden. ;
The organs which produce motion in the
other orders of zoophyta are not more apparent..
They efcape our obfervation in confequence of
their tranfparency, A great number of them
‘have their mouths furnithed with tentacula,

which are moveable at the will of the animal,
4

1
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of the mufcles only : but the extenfion which
that action produces is not to be regarded as a
ftate perfectly motionlefs. It rather confifts of
very {fmall alternate flexions and extenfions.

Animals may ftand on twu,‘ on four, or ona
greater number of feet,

Thofe which ftand upon two feet, may have

the body either vertical, or inclined towards th.e
: -honzﬂn.

A. Standing on two feet with the body vertical.

To retain a body in a vertical pofition, it is
neceflary that all its parts be fo difpofed as to be
cafily preferved in a ftate of equilibrium ; —that
the mulcles have the power of continually cor-
re@ing all motions which might produce a devi-
ation from this balanced ftate ;—tbat the centre
of gravity of the whole body fall within the li-
mits of the plane occupied by the fupports of
the body, or its feet ;—and finally, that thefe feet
be placed firmly on the ground;s and fo formed
as to accommodate themfelves to its inequa-
lities.

Man is the only animal that pnﬁ'ﬂﬂ'es all thefe
requifites in the neceflary degree. '

It is obvious that the more extenfive the fur-
face which the feet include, the lefs is the dan-
ger of the centre of gravity being removed be=
yond its boundaries. This obfervation applies

peculiarly to man, whofe feet are very broad, and
who



Art. I. STANDING. 497

who can feparate them to a much greater dif«
tance than the other animals.

The power of feparating the feet in man de-
?nds, 1ft, on the width of the pelvis, which is

roportionally greater than that of all the other

nimals, who, in other refpeéts, poflefs fome of
the conditions requifite for a perpendicular pof-
ture; as may be obferved in the Quadrumana
and Sarcophaga: 2d, on the length and obliquity
of the neck of the femur, which carries that
bone more outward, and removes it farther from
its articulation than in any other animal.
~ The great fuperficies of the human foot is a
confequence of the tarfus, metatarfus, and all
the toes refting on the ground. This does not
take place fo perfectly in any other animal as
man. The end of the os calcis is clevated even
in monkies and bears, while in man, on the con-
trary, it forms a downward projection to fuftain
the foot pofteriorly. The genus didelpbis al{o very
much refembles man in the hind feet, but thefe
animals want all the other requifites for ftanding.
The quadrupeds which have the tarfus longer
than that of man, have it at the fame time nar-
rower, and touch the ground with the points of
heir toes only.
- Man, likewife, furpaffes all quadr'upeds in the
advantageous form of his foot, and its aptitude
tc plate itfelf firmly on the ground.
It is flat inferiorly, and both its edges reft
upon the earth. In other animals the foot is
FVou. I, Kk commonly
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commonly convex, or rather as in the monkies 5
- it is articulated in fuch a manner with the tibia,
that it refts only on its external fide. This dif=
'paﬁtmn is, however, neceflary to them, as it
gives them the free ufe of their pollex or great.
toe, and of their long toes. Even the Iength of
the toes, which is fo ufeful to monkies in feizing
the branches of trees, is extremely inconvenient
when they are placed on level ground ; for their
powerisdiminifhed, in prnpnrtmn to theirlength,
when they merely prefs upon a plane furface,
and have no round part to encircle. The toes
of man, on the contrary, are fhort and thicks:
his pullex is very ftrong, and longer than the
other toes. This conformation, which adds to
the extent of the foot, does not occur in the
other mammalia. It fhould alfo be obferved;.
‘that the human toes have neither nails nor horn
 inferiorly, which would obftru¢t their appli-
cation to the ground, and prevent them fmm}-
difcerning its inequalities.

Laftly, the flexor brevis digitorum pedis in mmp
is fituated entirely under the foot, and arifes b‘h
fore the heel : it has nothing in common with
the mufcle improperly called plantaris gracilis,
which is inferted into the os calcis, along with.
the other extenfors of the foot: the ﬂexnrlungul;_
pafles by the fide of the os calcis; fo that neis
ther of thefe mufcles are confined by the heel
when it refts upon the ground.

On the contrary, the plantaris gracilis ferves
even
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in a manner that renders their pofition very con-
ftrained ; but even then their head is fo filled
with blood, that they are obliged to feek fome-
thing to cling to in raifing themfelves up.

The quadrupeds that fometimes try to ftand on
their hind feet only, in order that they may either
employ their fore-feet in taking hold of fome
object, or avoid keeping their head too low,
feem rather to fit than to ftand. Their trunk
refts at the fame time on the hind feet, as far as
the heel, and on the buttocks: it is ftill neceflary,
however, that their head and neck fhould be
proportionally {mall, as In monkies, fquirrels,
oppoffums, €c, otherwife the weight of thofe
parts would be too great for the force employed
in their elevation; but even when feated, the ani<
mal is generally obliged to reft on the fore-feet,
as may be obferved in dogs, cats, Se.

Some quadrupeds ufe their tail asa third foot,
to enlarge the bafe of the body; and when it
is ftrong, it is capable of contributing to their
fupport for fome time. We find examples of
this in the kanguroos and jerboas.

-

B. Standing on Two Feet, with the Body
not wertical.

As the anterior extremities of birds conflitute
their wings, they cannot be employed by thofe
animals, cither in fupporting themlelves on tI.EE
ground, or in feizing objects, This rendered it

| | neceflary,
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very long, it requires very powerful means to
fuftain it: they are found in the great fize and
extenfive attachments of the mufcles of the neck,
and the ftrength of the cervical ligament. Thefle
are two peculiarities that do not exift in man,
whofe head is fupported by its vertical pofition.
The ftrength both of the mufcles and ligament
1s in proportion to the weight of the head and
the magnitude of the horns. But when they
have to raife burthens of an extraneous nature,
as 1s the cafe with the mole, the mufcles are fur-
prifingly ftrengthened, and the cervical ligament
1s offified. | :

The body hangs between the four legs, and
tends by its weight to bend the fpine downward.
This effeét, however, is counterated by the
abdominal mufcles, and particularly by the

mufculi reéti, which produce a curvature in

the oppofite direction. The extenfors of the
{pine do not aflift in the operation; on the con-
trary, their action aids that of the weight of the
trunk. The abdominal mufcles act with pe-
culiar force in bending the vertebral column
upward, and giving it an arched-like form in
all the mammalia that are covered with {cales or
{pines, and which are accuftomed to roll them-
felves up on theapproach of danger, as the hedge-
bhog, the armadillos, and the pangolins. Thefe
mufcles are therefore ftronger in them than in
the other families. ‘The long-tailed pangolin, oF

phatagin, has two tendinous, and cven almoft
offified,
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the heel could not be extended. The pelvis
and trunk are confequently thrown upward, for-
ward, and fomewhat in a lateral direion. In
this manner they move round the fixed foot as a
centre, with a radius confifting of the leg belong-
ing to that foot, which, during this operation,
continually diminifhes the angle formed with the
tarfus. The leg which communicated this im-
pulfe is then thrown forward, and refts its foot
upon the ground ; while the other, which now
forms an acute angle with its foot, has the heel
extended in its turn, and in like manner makes
the pelvis and trunk turn round upon the former
leg. Vi 428

It will be feen that by thefe movements the
centre of gravity of the body is carried forward
at each progreflive ftep, inclining, however, at
the fame time, to the right and left alternately,
{o as to be fupported by each leg in its turn.
It will alfo be feen that each leg, immediately
on extending its heel, bends and rifes, in order
to its being moved forward; extends in order to
reft its foot upon the ground; turns upon this
foot as on. a fixed centre, fo as to fupport the
weight of the body ; and then extends its heel
anew, in order to transfer this weight to the

other leg.

Each leg fupporting the body in its turn, in
the fame manner as in the pofition of ftanding
on one foor, the extenfors of the thigh and the

knee are then brought into action, to prever;t
thefe
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left fore-foot moves forward to fupport the im-
pulfe of the right foot, which likewife moves
forward. The body is thus fupported alter-
nately by two legs placed in a diagonal manner.

When the right fore-foot moves in order to
{fuftain the body, pufthed forward by the right
hind-foot, the motion is then called an amébie.
The body being alternately fupported by two
legs of the fame fide, is obliged to balance itfelf
to the right and left, in order to avoid falling ;
and it is this balancing movement which renders
the gait fo foft and agreeable to women and per-
fons ina weak ftate of body.

In the animals that have the fore-feet longer
than the hind, and have their firength chiefly in
the anterior part of the body, the principal im-
pulfe is given by extending the fore-foot. The
hind-foot then rifes to follow it, and it is not
until the moment that the latter extends itfelf
in its turn, that the fore-foot is raifed. This is
the manner in which the giraffe is faid to move.

But when the fore-legs are greatly difpropor-
tionate to the others, and particularly when the
pofterior extremities are feeble and badly arti-
culated, as in the flozhs, the animal is obliged to
drag itfelfonward, by firft extending the anterior
legs, and then bending them fo as to draw the
body after them ;' the hind-legs affording but
very little afliftance By their impulfion. Itis this
circumftance which renders the progreflion of

the floths fo laborious.
Thofe
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only animals which can leap vertically, becaufe
they only have the trunk fituated above the
members, by which the leap is effected. They
may, however, leap forward, by imprefling a
greater degree of force on the rotatory motion
of the thigh than on thatof the leg ; or they may
even leap backward, by making a contrary ex-
ertion. _ |

uadrupeds and moft infets can only leap
forward. Spiders, however, which have feveral
long feet on each fide of their bodies, can leap
fideways, as well as forward.

Running is 2 feries of low leaps performed al-
ternately by each leg. It only differs from walk-
ing in the body being projected forward at each
ftep, and in the pofiterior foot being raifed before
the afiterior touches the ground. It is more ra-
pid than the quickeft walking ftep, becaufe the
- acquired velocity is preferved and augmented at
each bound by the new velocity which is added
to it. An animal therefore cannot ftop inftan-
taneoufly when running, though a ftop may be
made in walking at each ftep. The velocity ac-
quired by running is advantageous in leaping
forward, as it adds to the velocity of the leap 1t-
felf in the fame direction, but it would prove
unfavourable to a vertical leap, and even entire-
ly prevent it. An animal in running inclines
its body forward, in order that the centre of gra-
vity may be in the proper pofition for receiving

an impulfe in that direction fram the pofterior
' leg.
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place in fluids, and are produced by the refift-
ance thefe fluids make to the impulfe of certain
furfaces, which fwimming or flying animals
move with great rapidity.

This velocity is neceffarily great in proportion
to the rarity of the medium. The mufcles
which produce it require, therefore, a force vaftly
fuperior to that which is neceffary for a fimple
leap upon a folid furface; but there is ftill
another requifite for motions which take place
in fluids: The body being entirely furrounded
by thefe mediums, would find an equal refift-
ance on all fides, and the velocity acquired by
ftriking the fluid pofteriorly, would foon be
overcome by the quantity that muft be difplaced
anteriorly, if the animal had not the power of
confiderably diminifhing its furface immediately
after it has ftruck the fluid. 1

Swimming and flying belong to different
claffes of animals. There are fome, however,
which unite both thefe {pecies of motions; but.
the one is performed in the moit perfect manner
by fithes, and the other by birds. We fhall, in
the firft place, confider the means which thefle
two claffes employ, and compare them after-
wards with thofe employed by the fpecies of

other claffes.

As all birds do not fly, foall fithes do not
fwim. Thofe which fwim beft have the body
fomewhat elongated, and moderately comprefied.

An animal may either fwim in an horizontal
plane,
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tract the bladder by elongating it. = In this
manncr, though its furface remains equal, its
capacity is diminifhed, fince it is farther removed
from a {pherical form.

Fithes that have no air-bags, poffels lefs
facility in changing their elevation in the water.
The greater part remain at the bottom, unlels
the difpofition of their body enable them to
ftrike the water from above downwards, with
great force. This the rays do with their large
pectoral fins, which are very properly called
wings, fince the means thefe fithes employ in
clevating themfelves, are precifely the {fame as
thofe employed by birds in flying.

The pleuroneiies ftrike the water from above
downwards, with the fides of their bodies, be-
caufe they do not fwim like other fifh, with the
back upward, and the belly downward, but ina
very oblique pofition, which they are compelled
to take in confequence of their eyes being both
fituated on the fame fide of the head.

As the rays and the pleuronefies cannot con-
veniently ftrike the water on the right and left,
they are obliged to make a fucceflion of leaps, in
order that the whole of their motions may have a
horizontal direétion. They firike the tail down-
ward with great force, which elevates them a
little, and this motion combining with the
power of gravity, brings them back after de-
fcribing a curve to the horizontal line. They

depart from this Jine by a new leap, as we fhall
cxplain
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birds, the oviparous quadrupeds, and the Cruflacea,
fwim by the help of their feet, whn:h are to them
what oars are to a boat. :

The oar in a ftate of reft forms two angles
with the fide of the boat ; one anterior, and the
other pofterior, which may either correfpond or
be unequal. The boatman moves the oar fo as
to render the anterior angle more obrufe, and
the pofterior more acute. If the water did not -
refift, the boat would not change its place ; but
its refiftance oppofing the oar, the angle in
queftion widens by the progreflive motion of the
boat. This impulfe once given, the boatman |
draws back his oar or turns its edge that it may
not interrupt the motion, and then recommences
the fame operation to give the boat a fecond
impulfe.

The body of aquatic birds is nntural]y lighter
than the water, on account of their feathers,
which are¢ oily and impervious to moifture, and
-on-account of the great quantity of air contained
in the cells of their abdomen. They are there~
fore precifély in the fituation of a boat, and have
no occafion to employ their feet, except in
moving forward, The feet are fitvated farther
back than thofe of other birds, becaufe their
effort is more direct; and there is no neceflity
for their giving any fupport to the anterior part

of the body, which is fufficiently fuftained by
the water. The thighs and legs are fhort, that

the refiftance of the water on the mufcles may be
as.
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or even to {upprefs them altogether. In thé
latter cafe it comes down with all the accelera-
- tion of gravity, as in the darting of birds of prey.
A bird, when defcending, may alfo fuddenly
break its fall by extending its wings ; becaufe
the refiftance of the airaugments in proportion ta
the fquare of the velocity, and by adding fonie
‘movement of the wings, it may enable itfelf to
rife again, 'This is called a recover.
" Wehave hitherto regarded flightas imply ver-
tical, without confidering ‘its other directions.
1t can be -of this kind only in the birds which
have the wings entirely horizontal : fuch they
probably are in larks, quails, and the other birds
- which we obferve to fly ftraight upwards ; but-
in the greater part the wing is always more or
lefs inclined and turned backward. This chiefly
arifes from thelength of the quills, which afford
much advantage to the refiftance of the air alting
on their extremities, and which are the moreele-
vated by it, on account of their fixed points
being at the roots. It appears, however, that
this inclination may be varied to a certain degree
at the will of thebird.
 Be this as it may, we may confider the ob-
lique motions as confifting of a vertical one,
upon which gravity alone can ac, and of a
horizontal metion which it cannot affect.
When a bird therefore wifhes to fly horizon-
tally, it muft rife in an oblique direétion, and

jnake a fecond movement of the wings when it
135
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are principally produced by the vibrations of
the wings. Inturningto theright, the left wing
vibrates ofteneft, or with the greateft force;
the left fide then moves moft rapidly, and the
body muft of neceffity turn. The right wing
produces the fame motion towards the left
fide. The more rapid the flight is forward, the
greater is the difficulty of one wing furpaiﬁng
the other in velocity, and the deviations are lefs
{udden. This isthe reafon why the birds which
fly with the greatefi velocity make large cir-
cuits in turning.

~ The tail, when {pread out, contributes to fuf-
nm the pofterior part of the body. If it is de-
prefled when the bird has acquired a progrefiive
velocity, it prefents an obftacle which elevates
the pofterior part of the body, and deprefles the
anterior. If it is turned up, the contrary effect is
produced. Some birds incline it to one fide,
to affift them like a rudder, when they wifh to
change their horizontal direction.

The firfl motion of a bird is an ordinary leap
with the feet. Thofe which have the feet very
thort, and the wings very long, like the martins,
the basky, ¢, cannot leap fufiiciently high to ob-
tain the neceffary fpace for the extenfion of their
wings. When on the ground they therefore com-
mence their flight with confiderable difhiculcy.

It is fcarcely neceflary to obferve, that the re-
fiftance of the air is in proportion to the mafs

which is ftruck at one time, and that it is on
this
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