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OF MR. ABERNETHY. 3

varieties of thought are as numerous, and as strongly marked,
and as irreducible to one standard as those of bodily form: and
that to quarrel with one, who thinks differently from ourselves,
would be no less unreasonable than to be angry with him for
having features unlike our own.

To fair argument and free discussion I shall never object,
even if they should completely destroy my own opinions; for
my object is truth, not victory. But when argument is aban-
doned, and its place supplied by an inquiry into motives, de-
signs, and tendencies, the case is altered. If vanquished in fair
discussion, I should have yielded quietly ; but it cannot have
been expected that I would lie still, and be trampled on, lecture
after lecture ; cut and mangled with every weapon fair and foul ;
assailed with appeals to the passions and prejudices, to the fears
of the timid, the alarms of the ignorant and the bigoted : and
this, too, when nothing is easier than to destroy the ill-con-
structed fabric; to crumble its very fragments to dust, and
seatter them before the wind.

It is alleged that there is a party of modern sceptics, co-ope-
rating in the diffusion of these noxious opinions with a no less
terrible band of French physiologists, for the purpose of demo-
ralizing mankind ! Such is the general tenour of the accusation,
independently of the modifications, by which it is worked up
into separate counts, and of the rhetorical ornaments, by which
it was embellished. Had the statement been general, I should
not have appropriated it by entering on a defence ;—but have
left that service to any volunteer of the sceptical party, which
I know no more of, than I do of the man in the moon, and in
whose existence I believe just as much. The quotation of my
own words, however, rendered it impossible for me to shield
myself under the pretext of uncertainty ; indeed, it particularized
and fixed the accusation, for which no other tangible object
could be discovered.

The vague and indefinite expressions of sceptical party, modern
sceptics, and other abusive terms, form too flimsy a veil to con-
ceal the real object of this fierce attack ; while the pretended
concern for important truths and principles, and the loud impu-
tation of bad designs and evil tendencies, instead of decently
covering, rather expose the nakedness of the feelings in which
it originated.

Perhaps all the counts of this alarming indictment are not
intended to apply to all the persons thus unexpectedly dragged
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4 REPLY TO THE CHARGES

to the bar of public opinion ;—Dut, as the prosecutor made no
distinction in the shades of guilt, | must plead to the whole
accusation ;—of propagating dangerous opinions,—and of doing
so in concert with the French physiologists :—the French, who
seem to be considered our natural enemies in science, as well
as in polities.

I plead not guilty; and enter on my defence with a confident
reliance on the candour and impartiality of the tribunal, before
whom the cause is brought ;—a tribunal too enlightened to con-
found the angry feelings and exaggerated expressions of con-
troversy with the calm deductions of reason ;—and well able to
appreciate this attempt at enlisting religion and morality on the
side of self-love; by which difference of opinion, at all times
but too irritating to the human mind, receives the double aggra-
vation, of real inability to persuade, and fancied right to con-
demn. '

Where, GExTLEMEN! shall we find proofs of this heavy
charge,—of this design so hostile to the very elements and
foundation of civil union? What are the overt acts to prove
this treason against society ? this compassing and imagining the
destruction of moral restraint, and the grounds of mutual con-
fidemce? What support can you discover for such imputations
in the profession, pursuits, habits and character of those who
are accused ?  How will it promote their interests to endanger
the very frame of society? By what latitude and artifice of
construction, by what ingenuity of explanation, can the mate-
rials of such a charge be extracted from the discussion of an
abstract physiological question? from discourses first delivered
in this theatre to an assembly of the whole profession, and since
openly published to the whole world ? I need not remind you
that such an accusation is repelled by every appearance, every
probability, and every presumption; and that in opposition
to these primd facie sources of distrust, it can only be esta-
blished by the clearest and most unequivoeal evidence : not by
bold assertions and strained inferences—mnot by declamatory
common-places on morals—nor by all the pangs and complaints
of mortified self-love.

A party of modern sceptics !—A sceptic is one who doubts;
—and if this party includes those who doubt,—or rather who
do not doubt at all,—about the electro-chemical doctrine of life,
I can have no objection to belong to so numerous and respect-
able a body. The assent of the mind to any proposition cannot
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be forced ; 1t must depend on the weight of evidence and argu-
ment. I cannot adopt this hypothesis until some proof or rea-
goning of a very different nature from any hitherto produced
shall be brought forwards. I declare most sincerely, that I
never met with even the shadow of a proof, that the contraction
of a muscle or the sensation of a nerve depended in any degree
on electrical principles ; or that reflection, judgment, memory,
arise out of changes similar in their causes or order to those
we call chemical. On the other hand, I see the animal func-
tions inseparable from the animal organs ;—first showing them-
selves when they are first developed ;—coming to perfection as
they are perfected ;—modified by their various affections :—de-
caying as they decay; and finally ceasing when they are
destroyed.

Examine the mind, the grand prerogative of man. Where
is the mind of the fetus? where that of the child just born? Do we
not see it actually built up before our eyes by the actions of the
five external senses, and of the gradually developed internal facul-
ties ? Do we not trace it advancing by a slow progress through
infaney and childhood, to the perfect expansion of its faculties in
the adult ;—annihilated for a time by a blow on the head, or the
shedding of a little blood in apoplexy ;—decaying as the body
declines in old age; and finally reduced to an amount hardly
‘perceptible, when the body, worn out by the mere exercise of
the organs, reaches by the simple operation of natural decay
that state of decrepitude most aptly termed second childhood ?

‘Where then shall we find proofs of the mind’s independence
on the bodily structure ?—of that mind, which, like the cor-
poreal frame, is infantile in the child, manly in the aduit, sick
and debilitated in disease, frenzied or melancholy in the mad-
man, enfeebled in the decline of life, doting in decrepitude, and
annihilated by death ?
~ Take away from the mind of man, or from that of any other
animal, the operations of the five external senses, and the func-
tions of the brain, and what will be left behind ?

That life then, or the assemblage of all the functions, is imme-
diately dependent on organization, appears to me, physiologi-
cally speaking, as clear as that the presence of the sun above
“the horizon causes the light of day; and to suppose that we
could have light without that luminary, would not be more un-
reasonable than to conceive that life is independent of the animal
body, in which the vital »"~nomena are observed
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OF MR. ABERNETHY. 7

difficult questions, is held forth as a wiser course than the
modest confession of ignorance.

When favourite speculations have been long indulged, and
much pains have been bestowed on them, they are viewed with
that parental partiality, which cannot bear to hear of faults in
the object of its attachment. The mere doubt of an impartial
observer is offensive ; and the discovery of anything like a ble-
mish in the darling is not only ascribed to an entire want of
discrimination and judgment, but resented as an injury. The
irritation rises higher, in proportion to the coolness of the
object which excites it; as Sir Anthony Absolute in the play,
while swelling with rage, and boiling over with abuse on the
persons around him, begins to damn them again with tenfold
energy because they cannot keep their tempers, because they
cannot be as cool as he is.

By a curious inconsistency in the human mind, difference of
opinion is more offensive and intolerable in proportion as the
gubject is of a more refined nature, and less susceptible of direct
proof. Hence the rancorous mntolerance excited by the minute
and almost evanescent shades of opinion that distingnish many
religious sects. The quarrels of the Homoousians and the Ho-
moiousians filled the Roman empire for a long series of years
with discord, faction, persecution, and civil war. Yet the point

- at issue, actually comprised in the variation of a single diph-

thong, is so minute as to be *“scarcely visible to the nicest
theological eye,”* and certainly, in reference to either faith or
practice, is not a jot more important than the controversy which

divided the mighty empire of Lilliput, respecting the right end

to break in eating an egg. "Tis a pity we cannot find some
convenient way of settling these important controversies; such
as occurred to the traveller, who met with a people divided into
two parties on the question whether they should walk into the

- temple of their deity with the right or the left leg foremost. Each

side conceived the practice of the other to be impious; the tra-
veller recommended the obvious expedient, which in the heat
of their quarrel they had overlooked, of jumping in with both
legs together.

The peculiar virulence of controversy, in all cases in which
religion is supposed to be concerned, is so remarkable, as to have
become proverbial :—the edium theologicum is the most con-
centrated essence of animosity and rancour. Let us not then

* Gibbon.

O S



8 REPLY TO THE CHARGES

open the fair garden of science to this ugly fiend; let not her
sweet cup be tainted by the most distant approach of his
venomous breath.

Is the cause of truth to be promoted by affixing injurious and
party names to those who differ from us in these points of nice
and curious speculation? who cannot pursue the same track
with ourselves through the airy regions of immaterial being, of
which the only utility seems to consist in affording occupation
to the organs of ideality and mysticism? Is not this kind of
abuse more likely, by moving the passions, to disturb the opera-
tion of the judgment. :

The practice of calling names in argument has been chiefly
resorted to by the fair sex, and in religious discussions; in both
cases, apparently, from a common cause—the weakness nf_ the
other means of attack and defence. The priests of former times
used to rain a torrent of abusive epithets, as heretic, infidel,
atheist, and the Lord knows what, on all who had the audacity
to differ from them in opinion. This ecclesiastical artillery has
been so much used, as to have hecome in great measure unser-
viceable : it is now found more noisy than destructive; and the
general discovery of its harmlessness has assisted, with the pro-
gress of liberal ideas, to discountenance its employment in con-
troversy, as poisoned weapons and other unfair advantages have
been banished fromm honourable warfare. Sometimes however
it frightens and stuns, if it does not dangerously wound; and
thus it silences antagonists, who could not easily have been over-
come by weight of argument.

It would have been praise enough to any doctrine, that it should
explain the great mystery of life ; that it should solve the enigma,
which has puzzled the ablest heads of all ages ;—but this subtile
and mobile vital fluid is brought forward with more ambitious
pretensions, and it is not only designed to show the nature and
operation of the cause, by which the vital phenomena are pro-
duced, but to add a new sanction to the great principles of mo-
rals and religion, and to eradicate all the selfish and bad pas-
sions of our mature. An obscure hypothesis, which few have
ever heard of, and fewer can comprehend, is to make us all good
and virtuous, to impose a restraint upon vice stronger than Bow-
street or the Old Bailey can apply ; and in all probability to con-

vert the offices of Mr. Recorder and his assistant Mr. Ketch into
sinecures.*

* Let us suppose for a moment that the adoption of this hypothesis would
really have all the efficacy that is pretended, it would then be desirable that
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What has been the effect of this great discovery on its author ¢
What are the first fruits of this new ethical power? A series of
Quixotic attacks on conspirators and parties as purely imaginary
as the giants and castles encountered by the knight of La Mancha;
of unfounded charges and angry invective, undisguised and
glaring national partiality, unreasonable national antipathy, un-
merited and unprovoked abuse of the writers of a whole nation,
afford an overwhelming proof of its complete moral ineflicacy.

These magnificent designs are interrupted by a conspiring
band of sceptics and French physiologists ;—by a nest of plotters
brought forth all at once on this green table, and threatening, in
the noise and alarm which preceded their discovery, as well as
in their utter insignificancy and harmlessness when discovered,
to eclipse even the green bag conspiracy of another place. The
foundations of morality undermined, and religion endangered
by a little discussion, and a little ridicule of the electro-chemical
hypothesis of life! Thus the possessor of a specific endeavours
to frighten people by the most lively pictures of their danger;
that they may receive, with a higher opinion of its virtues and
‘importance, his pretended infallible remedy. '

« I shall not insult your understandings by formally proving
that this physioclogical doctrine never has afforded, and never
can afford, any support to religion or morals ; and that the great
truths, so important to mankind, rest on a perfectly different,
and far more solid foundation. If they couldbe endangered at
all by the discussions, with which we amuse ourselves, it would
be by unsettling them from their natural and firm establishment
in the natural feelings and propensities, in the common sense,
in the mutual wants and relations of mankind, and erecting
them anew on the artificial and rotten foundation of these
unsubstantial speculations, or on the equally unsafe ground
of abstruse metaphysical researches.*

it should turn out to be true: but would that afford any proof of the hypo-
thesis ? 11, in a disputed guestion, you tell me that I shall have a larze estate,
if 1 am convinced that you are in the right: undoubtedly I shall desire with
all my heart to find that youare right : but I cannot be convinced of it, unless
E‘;ur ments should be found satisfactory. In the same way, in tossing up
heads and tails, if 1 am to receive a guinea provided tails turn up, and a
hundred if it should be heads, this difference does not at all increase the
chanees of the latter event, however it may operate on my wishoes,
* The profound, the virtuous, and fervently pious Fascal acknowledged,
| what all sound theologians maintain, that the immortality of the soul, the
great truths of religion, and the fundamental prineciples 6f morals, cannot be
demonstrably proved by mere reason ; and that revelation alone is capable of
pating the uncertainties, which pe:f]ux those who inquire too curious)
into the sources of these important principles. All will acknowledge tha
88 no other remedy can be so perfect and satisfactory as this, no other can be
mana.rE if we resort to this with firm faith. How many persons could be
| found, whose belief in a Deity rests on the chain of reasoning in Clark’s
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OF MR. ABERNETHY. 11

them distamt people become capable of conversing; and losing
by degrees the awkwardness of strangers, and the moroseness
of suspicion, they learn to know and understand each other.
Science, the partisan of no country, but the beneficent patroness
of all, has liberally opened a temple where all may meet. She
never inquires about the country or sect of those who seek
admission : she never allots a higher or a lower place from exag-
gerated national claims, or unfounded national antipathies. Her
influence on the mind, like that of the sun on the chilled earth,
has long been preparing it for higher cultivation, and further
improvement. The philosopher of one country should not see
an enemy in the philosopher of another : he should take his seat
in the temple of science, and ask not who sits beside him. The
savage notion of a natural enemy should be banished from this
sanctuary, where all, from whatever quarter, should be regarded
as of one great family ; and being engaged in pursuits calculated
to increase the general sum of happiness, should never exercise
intolerance towards each other, nor assume that right of arraign-
ing the motives and designs of others, which belongs only to the
Being who can penetrate the recesses of the human heart; an
assumption which is so well reprobated by our great poet :

Let not this weak unknowing hand
P'resume thy bolts to throw ;

And deal damnation round the land
On each | judge chy foe.

I~ the introductory lecture® of last year, I attempted to sketch
out to you the history of Comparative Anatomy ; to select the
names of those who had been principally concerned in establish-
ing and advancing the science; and to assign to each his pro-
per share of praise. At the same time that I found it a pleasing
task to review the successive stepsin the progress of so interest-
ing a science, and to award the just tribute of our gratitude to
so many useful labours, I thought it would be interesting and
profitable to you to know to whose talents and to whose exer-
tions zoology had been indebted.

The space allotted to this historical review having been ne-
cessarily short, the names of many were omitted ; and others
were noticed more briefly than the number, extent, and impor-
tance of their contributions to science would have deserved
This was particularly the case with many illustrious foreigners,
towards some of whom I shall now make up for that neglect.

The temple of science has not been raised to its present com-

® See Imiroduction to comparalive Jdnatomy and Physiology.



12 MODERN HISTORY, &c.

manding height, or decorated with its beautiful proportions and
embellishments, by the exertions of any one country. If we
obstinately shut our eyes to all that other nations have con-
tributed, we shall survey only a few columns of the majestic
fabric, and never rise to an adequate conception of the grandeur
and beauty of the whole. Our insular situation, by restricting
intercourse, has contributed to generate a contempt for foreigners,
and an unreasonable notion of our own importance, which is
often ludicrous; always to be regretted; and in many cases
strong enough to resist all the weapons of ridicule. We should
consider what we think of these national prejudices, when we
observe them in others ; when we see the Turks summing up
all their contempt for their more polished neighbours, in the
short but expressive phrase of Christian dogs ; and the Emperor
of China accepting presents from the King of England, because
it is a principle of the celestial empire to show indulgence and
condescension towards petty states.

Science requires an expanded mind, a view that embraces the
universe. Instead of shutting himself up in an island, and
abusing all the rest of mankind, the philosopher should make
the world his country ; and should trample beneath his feet those
prejudices, which the vulgar so fondly hug to their bosoms.
He should sweep away from his mind the dust and cobwebs of
- all national partiality and enmity, which darken and distort the
perceptions, and fetter the operations of intellect. If the love
of science and liberal views are not sufficient to repress the
noisy obtrusion of national claims, considerations of policy may
furnish the motive. The country, which has really done the
most for science, will certainly be the last to assert its preten-
sions, and a readiness to allow the ments of others will be the
most powerful means, next to modesty and diffidence, of recom-
mending our own to attention. If we could come to the strange
resolution of attending only to what has been done by English-
men in comparative anatomy and zoology, we should have to
go back in the science fifty years or more; in short, to a state
of comparative darkness. For such it must be deemed, if we
excluded the strong light which has been thrown on these sub-
jects from Italy, Germany, and France.

The only parallel to such a proceeding is that afforded by the
Caliph Oman, in his sentence on the Alexandrian library. This
ignorant fanatic devoted to the flames the intellectual treasure,
accumulated by the taste, the learning, and the munificence of
many kings, observing, that the books, if they agreed with the
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Koran, were superfluous, and need not be preserved; if they
differed from it, impious, and ought to be destroyed.

If this extraordinary kind of exclusion were realized, what
would be the result ? A great national idol must be set up, and
we should be compelled to bow down and worship it under
the penalty of being thrown into the burning fiery furnace of
offended national pride.

At the first institution of the French Royal Academy of
Sciences, towards the middle of the century before the last,
some of its members occupied themselves with the very useful
undertaking of observing and dissecting several animals, of de-
scribing and illustrating them by figures. The value of their
labours is sufficiently attested by their having been several times
republished in various forms, and translated into Latin, English,
and other languages. Being drawn entirely from observation,
their histories will ever possess the value inseparable from
faithful delineations of nature. They have described forty-seven
animals, and represented their external figure and internal strue-
ture, in ninety folio plates. As examples of their knowledge,
it will be sufficient to mention, that you will find in their work
an account of the cells inthe camel’s stomach, which hold the
water, a point of structure and economy so strikingly suited to
the parched and sandy regions of Asia and Africa, which these

“animals inhabit. All communication and commerce across these
extensive wastes would be impossible, without a race of animals
possessing that power of hearing the privation of water, which
this structure confers. They describe the air-cells and the
gastric glands of birds ; and the curious mechanism of the mem-
brana nictitans or third eyelid. Of many animals we know little
more, to the present day, than what they have told us.

When we consider that the Royal Academy of Sciences, to
whose members we owe these splendid and useful labours, was

~founded by Louis XIV. and his minister CoLBERT ; when we

review the long list of illustrious names which adorn the annals
of that body, and bring together the almost numberless acces-
sions to every branch of science, which have been the fruit of
their exertions through the reign of their despotic founder, and
his no less despotic successors down to the present time ; we are
reluctantly compelled to acknowledge that the encouragement
of this branch of human knowledge (the sciences) is not confined
to free forms of government, and that there is nothing peculiarly
hostile to their progress, even in the most despotic. Absolute
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rulers indeed, so far from having any interest in shackling or
impeding scientific or literary inquiries, have an obvious and
strong motive for aiding and promoting them. They afford a
safe and harmless employment to many active spirits, who
might otherwise take a faney to look into politics and laws; to
investigate the source, form, duties, and proceedings of govern-
ments, and the rights of the governed. A wise despot will be
glad to see such dangerous topies exchanged for inquiries into
the history of a plant or animal, into the properties of a mineral
or the form of a fossil ; into the uses of a piece of old Roman
or Grecian crockery, or the appropriation of a mutilated statue
to its rightful owner in some heathen goddery. Shutting out
the human mind from some of its most interesting and impor-
tant excursions, he will open every other path as widely as possible.

When the French Academicians discontinued their researches
and publications, the opportunities of zoological inquiry, which
the royal menageries had afforded them, passed into the hands
of Burron and DauseNTON, who employed them with equal
industry, and equal advantage to science. When the direction
of the Jardin des Plantes was confided to Burron, he formed
the two-fold project, commensurate in boldness and magnificence
with his own genius ;—that of assembling select and well-ar-
ranged specimens of all natural productions, to exhibit to man-
kind the fertility and variety of nature ;—and the formation of a
more durable monument, on which he proposed to engrave the
- history or annals of this admirable nature. The immensity of
the design, which he was well aware of, did not discourage him
from the attempt: it only excited him to extend his resources by

L

calling in other aid. His discernment discovered the very qua-

lities he wanted in the modest, patient, persevering, yet zealous
DAavsENTON, who was born at the same place with himself,
Montbar, in Burgundy, and with whom he had been acquainted
from infancy. Destined by his father for the church, DauBEx-
TON went to Paris to study theology, but he applied in secret to
medicine, and particularly anatomy; and when his father’s death
allowed him to pursue the bent of his own inclination, he adopted
the medical profession, and began to practise it in his native
place, when Burron invited him to Paris, and procured for him
the situations of keeper and demonstrator of the cabinet of na-
tural history. Their association presented the singular spectacle
of two men with high yet different qualifications, uniting their
efforts without impairing their energy, and combining the lights
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they derived from various sources only to increase their inten-
gity, and to throw them with greater effect on the objects they
both wished to illuminate. In the great work, so honourable to
the country which gave it birth, containing the result of their
associated labours, the share contributed by DavBexTON i3 the
internal and external desecription of one hundred and eighty-two
animals, several of which had neither been observed nor deseribed
before by naturalists. The useful facts accumulated by him in
the course of many years devoted to this undertaking, are pre-
sented in a form so unpretending, that they are overpowered
and thrown into the back-ground by the grand and imposing
general views, the beautiful particular descriptions, and the elo-
quence at once majestic and captivating, of the French Pliny.

So great were the care and accuracy of DAuBENTON, in re-
gistering the facts which he observed, that, in spite of their num-
ber, we can hardly detect an error. He admitted nothing, but
what he saw hiimself, without indulging in those bold hypothesis,
for which Burron had so marked a predileetion ; without even
drawing those general conclusions, which might have heen most
naturally deduced from his observations. Here perhaps his re-
serve was excessive; and it is in this respect CAMPER observed
of him, that he did not know himself how many things he had
discovered.

The anatomical plates and desecriptions of DAvBENTON are,
in many instances, the most valuable part of the work which
passes under the name of Burrox : and they will retain this
value, as the sterling coin bearing the stamp of nature ever
does; while the base metal of hypothesis and speculation, de-
tected by a little wearing, is soon consigned to contempt and
oblivion. DavsexToN therefore, although the author of no
work published in his own name (except some papers in the Me-
moirs of the French Academy of Sciences), will ever he regarded
- as one of the first in that list of illustrious moderns, who have
prosecuted the study of zoology with enlarged views and on
proper principles.

CampERr and PALLas were cotemporary with DAUBENTON.
Animated with the true feeling for nature, they devoted them-
selves to her study with that enthusiasm which characterizes
genius. 'The zoologists of Europe have assigned to them, with
one accord, the highest rank in the temple of science; and point
them out with one consent as belonging to that small class, who
have contributed signally to extend the houndaries of natural
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knowledge. Where will any sceptical opponent of their claims
find justification of his dissent from the public voice so strongly
expressed in their favour? Let him seek it in their works, and
his doubts will soon be at an end.

Although CampEr occupied at different times the chairs of
philosophy, anatomy, surgery,.and medicine at Franeker, Am-
sterdam, and Groningen;—although he filled various civil
situations, and wrote on many subjects in anatomy, midwifery,
surgery, medicine, and the fine arts, he found leisure for his
favourite pursuits. He collected a very valuable museum in
comparative anatomy, made numerous dissections of rare and
interesting animals, and delineated their structure in that simple
but expressive style, in which he has given us the admirable
engravings of the arm and pelvis. The air-cells in the bones of
birds, their communications and uses, the organ of hearing in
fishes and whales, the anatomy of the orang-outang, the ele-
phant, the rein-deer, and the Surinam toad, the organs of the
voice in monkeys, the head of the two-horned rhinoceros, and
fossil osteology, are some of the subjects which he has success-
fully illustrated.®

No man entered the path of zoology with greater ardour, or
pursued it with more perseverance anfl success, than PETER
SimoN PaLuas, the son of a surgeon of Berlin. His whole
life indeed was only a succession of labours devoted to the ex-
tension of natural knowledge. In passing over the wide field
of zoology, the student will see his name in all quarters ; and
every where as the index of some important discovery. Should
he wish to survey any part of the territory more minutely,
Pavrvras will be his safest guide. He published eighteen sepa-
rate works, several of them bulky, and in many volumes ; and
he contributed fifty-five papers to various learned societies.t
When the value of writings is so universally recognised, as in
the case of a HALLER and a PALLAs, their numerical amount
is a measure of the obligations under which science lies to their
authors. He acquired very rapidly the learned, and the modern
languages, and studied natural history, anatomy, physiology,
and the other branches of the medical profession, under the
best teachers that Germany and Holland afforded. His taste
for zoology was strongly marked at the age of fifteen, when he

®* HNis various works are enumerated in the Notice de la Fie et des Ecrils de
P, Camper, prefixed to the (Kuvres, tom, i,

t A short account of the life of Pallas has been published by his friend
Rudolphi, in his Beiwmge zur dativopoivgie wnd allgemeinen Natur, s
8vo. Berlin, 1812, It contains a complete cutalogue of his numerous writings,
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gketched out an arrangement of birds on his own notions, and
made observations on the larvee of the lepidoptera, particularly
with the view of determining whether they possess the sense of
hearing, which he settled in the affirmative. His Inaugural
Thesis, de Infestis viventibus intra viventia (that is, on animals
which live in the bodies of others), published in 1761, when he
was nineteen years of age, is still read with information and
pleasure ; although the important subject, on which it treats,
has received so much additional light from the researches of
subsequent naturalists. At the time of its appearance, this
production of the young ParLLas was much the best book for
the information it contained, and the views it disclosed He
proves in it from his own investigations, the vitality of the

' hydatid; and demonstrates the structure of the head of the

tapeworm : he also shows the general objections to the Linnean
class vermes. For the purpose of prosecuting his favourite
pursuits of zoology and comparative anatomy, he visited various
parts of the continent, and England ; employing himself par-
ticularly on the coasts in investigating the structure and habits
of marine animals, many of which he has described. His Elen-
chus Zoophytorum, a work both copious and profound, his Mis-
cellanea Zoologica and Spicilegia Zoologie, most rich repositories
of information on various departments of our science, were pub-

~ lished within a few years after his Inaugural Thesis. These
- valuable works fully justify the eulogium of the judicious and

impartial HALLER, who pronounces their author “one of the
chief founders of comparative anatomy.”

Zoology had hitherto been to PaLras a kind of passion
rather than an ordinary pursuit ;—he followed the impulse of
his ardent feeling for nature, without looking to ulterior objects.
His zeal, talents, and information could not fail to attract atten-
tion; and they pointed him out to the great CATHARINE, who
seemed to feel for science a kind of manly love, and who pro-
moted it like an empress, as a proper person for her truly grand
design of exploring the vast regions that owned her sway, of
describing the countries, their productions and inhabitants.
His histories of these travels abound with information on all
points ; I may particularly mention, in reference to our present
subject, his very interesting descriptions of the various native
tribes, scattered over the immense regions of Asiatic Russia,
and previously very imperfectly known, and his copious details
In zoology.
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The fatigues of these travels impaired a constitution never
very robust, and a subsequent less extensive excursion in the
southern regions of the Russian empire wealkened it still further.
Yet he afterwards published his Nove Species Quadrupedum e
Glirium Ordine, the best monography we possess in the class
mammalia, and distinguished by characters, which few natu-
ralists have been able to impress on their writings. He not
only accurately describes the animals, and their anatomy, but
details their habits, and in many cases adds valuable physiolo-
gical information on their temperature.

After living some years in the Crimea, on estates given him
by the Empress, he returned towards the close of his life to
Berlin; where, for some months before the event, he was admo-
nished by pain and inereasing weakness of his approaching end.
Like many professors of our art, he obstinately refused to take
physic; exhibiting that want of faith, which, whether or not it
diminishes the chance of salvation, certainly amuses the pro-
fane. He died as he lived, engaged in zoological pursuits; for
his last occupation was that of arranging papers, and giving
directions for a grand work he had been long preparing on the
animals of the Russian empire; destined to illustrate their
structure and functions, as well as natural history. 'This,* or at
least some portion of it, is printed, but I believe not yet published.

Perhaps it is not necessary to insist on the merits of HALLER
in comparative anatomy, before an audience undoubtedly fami-
liar with the works, and therefore fully able to appreciate the
greatest ornament of our profession. I must however observe,
that he saw the subject in its just light: he perceived clearly
that the physiology of an organ could not be complete until its
structure had been examined in every class of animals, until all
its modifications and their effects had been noted. Hence each
section of his immortal work contains a collection of all the
facts then known respecting the structure of animals, as well
as of man.

At this favourable era, when the spirit of inquiry was
awakened, and active minds in all parts of Europe were engaged
in zoological and physiological investigations, Mr. Hunter com-
menced his career. He enjoyed the great advantage of singu-
lar importance to an uneducated and unlearned man, of being
initiated in these pursuits by his brother, the most accomplished

* nimalia Imgzrﬁ' Kossicd. Ttudolphi informs us, in his Life of Pallas,

that he had seen the text of the first volume, and part of the seco i
3 4 nd : and gives
Bome account of the object and contents of the v?u:-k. Beytrage, m'ﬂi. u, Fi'olz
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and learned anatomist, and then the most acute physiologist of
this or any other country. From Dr. Wum. HuNTER, who first
taught him, and from the numerous able men brought up in the
same school, Mr. HuxTER learned in the shortest way whatever
could be derived from books, and became acquainted with the
labours and discoveries of all other countries.* Thus his genius
was excited and invigorated, without being deadened by the toil
of study; refreshed by these supplies, it hecame capable of
higher and stronger flights, and soared to an elevation, which we
cannot estimate justly without taking into econsideration the
point of departure. Yet he never forgot that the physiologist
is the minister and interpreter of nature : and however little con-
versant he may have been with human works, no man ever
consulted with a more attentive and scrutinizing eye the book
of nature, which always instructs, and never deceives us. His
museum will teach us how he endeavoured to learn the strue-
ture, and the records of his observations and experiments will
show how he inquired into the actions of living beings. Such
were the means in his opinion best calculated to unfold the
nature of life; the characters of which he has drawn, not with
the wavering outline, and undefined forms of speculation, nor
in the gaudy and delusive tints of hypothesis ; but with the firm
touch, that real observation alone could give, and in the sober
colouring of that nature, with which he was so well acquainted.

He seldom ventured into the regions of speculation ; and the
fruits of his excursions, when he did thus indulge himself, are
not calculated to make us regret they wereso few. They bear

* The unrivalled opportunities of education and information enjoyed by
Mr. Hunter are very properly stated by the author of the Physiological Lec-
tures, p. 8, He surprises us afterwards by comparing him to Ferguson the
astronomer, who became acquainted with the phenomena of the heavenly
bodies, and constructed charts and instruments, while a shepherd’s boy. In
original instruction, in acquaintance with the most improved state of science,
and with the labours of those by whom it had been thus advanced, the two
individuals exhibited a complete contrast instead of resemblance. The repre-
sentation that Mr. Hunter was the first in this, or in any other country, who
studied comparative anatomy and physiology extensively, in order to perfect
the knuwle‘ire of our own animal economy (Physiol. Lect, p. 5 and 201),
geems to me as unfortunate, 43 the comparison of Hunter to Ferguson,
Without mentioning Galen, whose labours, although he lived so many cen-
turies ago, ought not to be forgotten ; without enumerating the lonyg list of
illustrious men, who devoted themselves with so muoch zeal and success to
comparative anatomy and physiology in the 17th century, whose names are
conmected with all the leading discoveries in those sciences, and whose
works, oceupying the sixth book of Haller's Billiotheea dAnatomica, under
the title of “ Animalium Incisiones,”” contain maugjgf the facts published as
new by the moderns, the name of Harvey immediately suggests itself, as
sufficient to refute this assertion. The researches of this great man on the
eirculation and generation, show that he was fully aware what assistance
might be derived from the dissection and observation of animals in illustrati
the structure and functions of man, and that he knew well how to a
himﬁlf of it. See Infroduction to compargtive Analomy and Physiology,
. 41, ef seq,
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indeed the marks of the common weakness of our nature, and
remind us of the observation applied to the theological writings
of Sir Isaac NEwTox, that they afford to the rest of mankind
a consolation and recompense for the superiority he displayed
over them in other respects. I forbear any further disquisition
of his merits, because they have already been sufficiently
explained to you this year ; and particularly in reference to our
present subject of comparative anatomy ; because too, the fre-
quent repetition of the theme might lead you to entertain those
doubts and suspicions, which uncommon earnestness and rei-
terated recurrence often suggest, when they do not arise
naturally out of the subject.

Comparative anatomy is still pursued with great zeal in Ger- -
many, where literature and science are resuming that activity,
which kad experienced a short interruption from war; the
favourite, but costly and destructive game of princes, and
indeed of people

The structure, economy, and scientific classification of intes-
tinal worms have been illustrated by several German naturalists,
as PaLvas, Brocu, Goeza, and WERNER, whom I have
already mentioned to you. The same subject has been again
surveyed in all its parts, and lLas received many new illustra-
tions from Professor Rupovprnui1 of Berlin; whose Entozoorum
Historia, or History of internal Worms, besides much original
matter, contains a complete collection of all that has been done
on the subject, and an arrangement of the genera and species,
which is now universally followed ; it is indeed deservedly con-
sidered the first authority on this subject.

TiLesius, a German naturalist, who accompanied a late
Russian voyager round the world, has delineated numerous
animals, particularly of the marine kinds, in the atlas of Krus-
ENSTERN'S Voyage.*

Dr. Spix, a Bavarian, has published a folio work+ on the
comparative osteology of the head, containing numerous plates,
which are a good specimen of the new art of lithography or
stone engraving.

Professor Tiepeman~ of Landshut gained a prize offered by
the I'rench Institute for the best account of the organs of circu-
lation in the echinodermata, and has just published his essay ]

* Reise um die Welt ; Petersburgh,

+ Crepha 518, sive Capitiv osved Structura; Miinich,

$ JAnatomee der Rohren-Ho'othurie, des Pomeranz-farbenen See-slerns, und

des steinernen See-igels; folio, Landshut, 1816 ; wi g
pressive engravings. v, Landshu ; with ten beautiful and ex
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in folio, with several fine engravings, representing the whole
anatomy of the holothuria, asterias, and echinus. This book,
probably the only copy in the country ;—and the work of Sprix,
are in the library of the Medical and Chirurgical Society. Many
other publications in the various departments of zoology have
appeared in Germany in the course of the past year.

We may form some judgment of the taste for these pursuits,
which exists in other countries, from the fact that BLuMmEN-
BacH'S Manual of Natural History has gone through nine edi-
tions. It is indeed remarkable for its clear arrangement, and
for the immense quantity of interesting and valuable informa-
tion it contains condensed into a small compass. It is altoge-
ther the best short elementary book on natural history in any
language.

This great zoologist has not only contributed many new ob-
servations to the science, and enriched it with excellent ele-
mentary works, but he has collected a very extensive and
valuable museum for the illustration of comparative anatomy
and zoology. - A similar collection has been made by SoEMMER-
RING at Munich.

Of the magnificent cabinet of natural history, belonging to

the Jardin des Plantes at Paris, report speaks very highly: it
- seems to be unrivalled in the number, beauty, and arrangement
of the specimens of the animal kingdom. Of the part which
relates to comparative anatomy I have not met with any detailed
account, except that the osteological department is peculiarly
rich.

I have great pleasure in hearing that a zoological collection
has been begun at the British Museum, because without such
aid, the study of the science must be prosecuted under great dif-
ficulties, and must necessarily languish. This department is
under the direction of Dr. LEAcH, whose zeal, abilities, and
scientific knowledge are a sufficient assurance to us that nothing
will be omitted, which the zealous devotion of an individual
can accomplish,

In the unrivalled library of Sir Josern Banks, and in the
more uncommon liberality with which it is opened to all who
are engaged in scientific pursuits, the naturalists of this country
enjoy an eminent advantage. The powerful and munificent
patronage of this public-spirited individual is freely bestowed
on all branches of science: it is not confined to the cold sanction
of a bare assent, but takes the form of active and warm assist-



22 MODERN HISTORY, &c.

ance in all scientific undertakings that promise to promote
public utility. Zoology has been a favourite pursuit with him-
self : the tie of a common object united him closely to Mr
Hunter ; and he has ever shown a disposition to promote the
views of this College respecting the museum, which entitles him
to the particular gratitude of its members; as his general cha-
racter and conduct do to the warmest esteem and respect of all
friends to science.

The zoologists of France still exhibit that activity and acute-
ness, by which the science has been so much benefited, and by
which it receives, every year, important acquisitions. Cuvisr
has terminated his labours on the moliusca by the anatomy of
the cuttle-fish tribe, and has published together, in one volume,
with thirty-two beautifully engraved plates, containing a very
large number of figures from his own drawings, the whole of
his important researches on this department of the animal king-
dom. Those who are acquainted with this admirable work;
who have appreciated the immense extent and variety of the
researches on which it is founded, and the satisfactory clearness
and accuracy both of all its details, and of the general conclu-
sions and arrangements founded on them, will be astonished to
hear that its author has executed a series of investigations equally
extensive on the vertebral animals, the vermes, the zoophytes,
on many insects and crustacea. He has not published them in
the same way ; but the preparations are deposited in the cabinet
of comparative anatomy at the Jardin des Plantes, and will be
employed ultimately in that great work on comparative anatomy,
to which all the previous and apparently finished productions
of this philosophical and accomplished zoologist, are regarded
by himself merely as a kind of prelude; although any one out
of their great number would have raised its author to a distin-
guished rank in the scientific world.

This history and anatomy of the mollusca is not the only
claim, which Cuvier has to our gratitude within the past year.
His work on the animal kingdom, in four volumes octavo, ex-
hibits a methodical and philosophical view of the science of
zoology : it places hefore us a subject capable of engaging and
satisfying an inquiring mind ; not a dry and uninteresting detail
of names and forms, hut the philosophical principles of zoolo-
gical arrangement, and the execution of those principles through
all their details. It establishes the divisions and subdivisions
of the living world through the whole of the vast scale, on the
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double basis of external and internal structure : it enumerates all
the well-authenticated species, which are known with certainty
to belong to each subdivision, and enters into some details on
those kinds, which from their abundance in these climates, the
advantages we derive, or the injuries we suffer from them, from
singularities in their manners or economy, their extraordinary
forms, beauty, or size, hecome objects of particular interest. Of
the confidence which this work deserves as a representation of
facts, in contradistinction from compilations the fruit of labours in

~ the closet, we may form a judgment from this circumstance, that
with the exception of such animals, as by their minuteness elude
the researches of the anatomist, there are very few groupes of
the rank of sub-genera mentioned in the book, of which the
author cannot produce at least some considerable portion of the
organs. In each division and each species we are referred to
the best sources of information; not by indiscriminate and
accumulated quotations, which only increase and perpetuate
confusion, but by the selection of those works and figures, in
which the character of originality belongs ; in short, by weighing
and not counting authorities. A very valuable catalogue of
zoological authors is subjoined.

That it bears marks of haste, and does not in all parts corres-
pond to what we expect from the most knowing and most learned
(which are by no means synonymous epithets) of modern zoolo-
gists, might well be expected when we consider the wide field it
embraces, the multifarious pursuits, and the important political
and civil duties of the author. Yet, it is not less valuable than
indispensable to everv zoologist, as the most perfect delineation
of the actual state of the science, as the most authentic and
worthy of confidence in its details, and from the enlightened
discrimination and criticism employed in the selection of au-
thorities.

If any of my hearers have regarded zoology as an amusement
rather than a philosophical pursuit, as something calculated to
employ light minds, or occupy hours of leisure and relaxation,
I would recommend them to survey the distribution of animals
presented in this work. They will find that the science, thus
treated, is not only capable of affording an ample source of agree-
able and interesting instruction and entertainment, but also,
that, in exhibiting a methodical arrangement of a most copious

‘and muitifarious subject, it is a very useful exercise and disci-
pline of the mind. This advantage, of distributing and classing
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a vast number of ideas, which belongs in a remarkable degree
to natural history, has not yet been so much insisted on as it
deserves. It exercises usin that important intellectual operation,
which may be called method, or orderly distribution; as the
exact sciences train the mind to habits of close attention and
strict reasoning. Natural history requires the most precise
method or arrangement ; as geometry demands the most rigo-
rous reasoning. When this art (if it may be so called) is once
thoroughly acquired, it may be applied with great advantage to
other objects. All discussions that require a classification of
facts, all researches that are founded on an orderly distribution
of the subject, are conducted on the same principles; and young
men, who have turned to this science as a matter of amusement,
will be surprised to find how much a familiarity with its processes
will facilitate the unravelling all complicated subjects.

I do not enter into any details of the accessions, for which
science is indebted to this illustrious naturalist, this great com-
parative anatomist; because the limits of a lecture would be
insufficient. Neither do I mean to compare or contrast * his

* One object of the Physiological Leciures was to contrast Mr. Hunter’s
knowledge of comparative anatomy with that of Cuvier. The field of living
nature has been surveyed and eultivated by these two fnrent men with very
different views and ohjeets : by the former, for the elucidation of physiology ;.
by the latter, for establishing the laws of zoology. 1t would have been inte-
restinge to show how the Funeml course of proceeding, the mode of investiga-
tion, the seleetion of objects, and the result, have been modified by this
diversity of design ; and to point out the differences which are tracesble to
the original diwrsil? of endowment and of education. Such a ecomparison
requires a mind free from the national affections and antipathies, in which the
author of the Lectures glories : it requires too, that an accurate lel should
e drawn by the labours ind discoveries of each, and that all their respective
writings should be well known, In the Lectures, there is no comparative
statement of what these great men have aceomplished ; and the author gives
us to understand, that of Cuvier's numerous important works he isacquainted
only with his Lectures on comparaiive JAnatony. Yet he does not abandon
the design, but addresses his audience as Gentiemen of the Jury, coming for=
wards as “a voluntary advocate in the cause of Hunter versus Cuvier
and others,” p. 16, In this moekery of a legal proceeding, he has unfortu=
nately omitted every one of the cautions and regulations, whieh in the justly
venerated forms of lish judieial proceedings are desizned to secure im=
E\artiuljnstlce. Where is the enlightened judge indifferent to both parties?

“here the impartial jury, any of whom may be challenged by the accused ?
Where the advoeate of the opposite party t° He soon gets sick of his trial §
Jdoes not even state the grievance complained of clearly ; adduces not a par-
ticle of evidenee ; but uniting in his own person the characters of advocate,
judge, and jury, and not hearing anything in behalf of the defendant, of
course pronounces a verdiet for his own client. Who the others are, com=
bined in this charge with Cuvier, or what they have been guilty of, we are
not informed. This happy thought of a trial is again introduced, and accoms=
sanied with a compliment to British liberty (p. 331) : it was a singular period

select for such an eulogium,—for transplanting to the College of E'rurgeﬂ-a%‘-
the appeals to national vanity, which the inereasing good sense and taste o
the very galleries have nearly banished from the theatres, !

Having disposed of Cuvier, the author makes very short work with Hﬁﬂﬁ-
Daubenton, Pallas, and Camper : thinking apparently, that all merit allow
to them is so much elear loss to the object uf?us idolatry. ;

Having shown how erroneous the opinion is, that our science owes mﬁ

h'_-ﬂ,‘i‘
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- despotisms of the old world, as the physical features of Ame-
rica, her colossal mountains, her mighty rivers, her forests, and
her lakes, exhibit in comparison with those of Europe.

LECTURE 11.
INTRODUCTORY TO THE COURSE OF 1518,

The Cultivation of Zoology and cemparative Anatomy recommended as Branches
of general Knowledge, and as an interesting Department of Philosophy ;—
Their Helation to various Questions in general Philosophy exemplified in the
Gradations of Organization, and the Doctrine of final Couses ;—Eramples of
the Jdid they are copable of vendering fo Geology and the physical History
of the Globe ;— Their importance to Phystology, and consequently to the scientific
Study of Medicine ;.—Objects of Inquivy in the Animal Kingdom, and Muode of
Inrestigation ;— Anatomy ;— Physiology ;— Pathology.

GenTLEMEN !—Having the honour of appearing before you
for the third time, as professor of anatomy and surgery, I deem
it a proper opportunity to observe, that the comparative esti-
mate I originally formed of the exigencies of this office, and of

‘the means I could bring forward for the purpose of meeting
them, which would, at all times, have deterred me from pre-
senting myself as a candidate for such a trust, remains unaltered
by my subsequent experience : or rather, that it has been con-
firmed by the nearer contemplation of a subject so arduous and
ample, as to require the industrious devotion and undivided
energies of an active and vigorous mind; and by the discovery
of those deficiencies in knowledge, which the urgency of other
avocations leaves me no hope of filling up. In pursuing the
path which I have entered upon, I must, therefore, still rely on
that indulgent consideration which I know that you are dis-
posed to extend to all sincere efforts at promoting the grand
objects entertained by the Court of this College ;—I mean the
diffusion throughout our body, and particularly among its rising
members, of a taste for all the auxiliary pursuits which are
capable of lending to our profession, either essential aid or
graceful ornament ; the cultivation of surgery as a science ; and
the securing for its honourable practitioners that rank in society
and that public regard, which are the just meed of liberal pur-
‘suits directed to the attainment of useful public ends.

As the riches of our collection are more calculated for the
Jeisure and deliberate survey of a visit to the museum, than for
the distant and hasty exhibitions of this theatre, I shall preface
the demonstrative part of the lectures by some general dus-

c2
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to which the strongest minds and most enlarged science are not
more than adequate.

The resemblance, which animals bear to ourselves in frame
and actions, naturally leads us to ascribe to them our own feel
- ings, to fancy that they are susceptible of our pleasures and
pains, actuated by our desires and aversions, and impelled by
the same motives or springs of action ; and thus excites in the
mind, even of the youngest and most unlearned, a sympathetic
interest and a degree of curiosity, which are never felt in exa-
mining inorganic nature, or in contemplating its phenomena.
None of the exhibitions in a fair are more crowded by young
and old, the ignorant and the learned, than the collections of
foreign and curious animals ; no books are more generally read,
than descriptions of the form, actions, habits, instincts, and
character of living ereatures.

The knowledge of living nature, which is well worthy of cul-
tivation, as a subject of mere amusement, at once innocent and
rational, and therefore suited to all ages, presents other and
higher claims to our attention. The multiplied relations, which
animals bear to our own species; supplying our most urgent
wants, aiding our greatest undertakings, and giving full effect to
our faculties and exertions; and the important part they fill in
the creation, animating and enlivening every scene, and often
changing the very face of nature, can hardly escape the notice of
the most unreflecting, and can only be neglected by those, who
are contented to remain ignorant of the most striking pheno-
mena around them. Ido not speak at present of the important
bearings, which zoology has on the science of human organiza-
tion and life, and consequently on the art of healing; but con-
sider it merely as a branch of general knowledge.

What a multitude of quadrupeds, birds, and fishes afford
occupation, either directly or indirectly, to the many savage
tribes, who live almost entirely on the produce of the chase or
the fishery, or to the sportsman, who seeks in these pursuits
merely a healthy recreation! What an interest is felt in
observing and investigating the habits of these various beings,
in comparing and contrasting their diversified endowments; in
watching the force and activity of some, the address, the strata-
gems, and the cunning of others, the wonderful instinets of all,
and the curious relation between their habits and the respective
situations they occupy !

What a number of the inhabitants of the earth, air, and
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waters, are sacrificed to furnish us with food! while from the
same source, we derive a still larger portion of our clothing.
The number of living creatures, whether beasts, birds, and
fishes, or even reptiles, worms, and insects, consumed for food

in the various regions of the earth, i prodigious. None, even the

most disgusting, as locusts, beetles, maggots, spiders, entirely
escape. When we add to these what are destroyed to supply
us with clothing, particularly with wool, silk, leather, fur, fea-
thers ; with the means of procuring light, as oil, spermaceti, wax,
tallow ; with various articles of medicine, as hartshorn, musk,
castor, Spanish flies ; with the materials of numerous useful and
elegant arts, as cochineal, parchment, glue, minglass, catgut,
bone, ivory, mother-of-pearl, hair, bristles, whalebone, horn —
and what are killed for our sport and amusement, or through
abuse, wantonness, and cruelty ; the catalogue will be of im-
mense length ; and will amply justify Dr. SPurzHEIM in having
marked out so considerable a tract, in his map of the human
brain, for the abode of destructiveness, and its near neighbour
and close ally, combativeness :—to say nothing of that circum-
stance, which is almost peculiar to our species, viz. their killing
each other ;*—a practice so essentially characteristic of human
nature, that it prevails in every region and climate, in every
variety of man, and in every state of society, from the rudest
tribe of savages to the most highly civilized empire ; except,
indeed, among the Quakers, and one or two equally inconsi-
derable sects, whose singular and narrow-minded refusal to
follow the way of the world in so innocent a particular, has been
treated with suitable scorn and ridicule by their more enlight-
ened fellow Christians.t

* Besides war, “the game,” our poet ealls it, * whieh, were their subjects
wise, kings should not play at,” hut which, unluekily, subjects enjoy almost
as much as kings, 1 may refer to the human saerifices. whie either have been
or are still practised in_most parts of the world; and to cannibalism, which,
having been much doubted and questioned, is now clearly proved to be still
prevalent in many places.

+ In complimenting the Quakers for not having followed the warlike and
destructive example set before them IH the rest of mankind, I cught not to
have conveyed my praise in the ironieal form of blame, becanse irony is often
misunderstood, even where we may think such a mistake almost impossible,
as in the case of the good bishop, who declared himself highly pleased with
Gulliver's Travels, but added, that the book eontained some things which he
had a diffieulty in believing. To obviate the possibility of further misunder-
standing, I lay aside irony, and state most seriously and sincerely, that, whe
ther I regard them asa re igious sect, oras a body of eitizens ;—wfmﬂmr Ilook
to their private or public conduct, 1 hold the Q{lakeru in the highest respeet,
As Christians they entertain no unintelligible articles of faith ; t @y wasle no
time in splitting the hairs of theological controversy ; their singular and
honourable distinetion is practical Chr tanity, evineed in blameless lives, in
renouncing all force and violence, in endeavouring to fulfil literally the
Gospel precepts of peace and goodwill, in active benevolence, in unremitted
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There are instances, in which whole tribes of human beings
depend, for the supply of all their wants, on one or two species
of animals. The Greenlander, and the Esquimaux of Labrador,
placed in a region of almost constant snow and ice, where intense
cold renders the soil incapable of producing any articles of human
sustenance, are fed, clothed, and lodged from the seal. They
pursue, indeed, the rein-deer, other land animals, and birds;
but seal-hunting is their grand occupation. The flesh and blood
of the seal are their food ; the blubber or subcutaneous stratum
of fat, affords them the means of procuring light and heat; the
bones and teeth are converted into weapons, instruments, and
various ornaments ; the skin not only supplies them with cloth-
ing, but with the coverings of their huts and canoes. The
stomach, intestines, and bladder, when dried, are turned to many
and various uses: in their nearly transparent dry state, they
supply the place of glass in the windows; they form bladders
for their harpoons, arrows, nets, &c. ; when sewed together they
make under garments, curtains, &c. ; and are employed in place
of linen on many occasions. Thus every part of the animal is
converted, by a kind of domestic anatomy, to useful purposes,
even to the tendons, which, when split and dried, form excellent
threads. To the pursuit of the seal, the canoes, instruments,
weapons, clothing, education, and whole manner of life of the
Greenlanders are adapted. As a plentiful supply of these animals
enables them to dispense with every thing else, and as without
these they could procure neither dwellings, clothes, nor food, it
naturally follows that the great aim of education is to make the
boys expert seal-hunters; and that dexterity in this pursuit is
the greatest praise that can be bestowed on the man.* The
Laplanders and the Tungooses of north-eastern Asia, are equally
indebted to the rein-deer; the T'schutski, the north-west Ameri-
cans, the Aleutians, and other neighbouring islanders, to the
whale and walrus. The latter, as well as the Greenlanders, seem
to have anticipated modern anatomists in accurately distinguish-
ing the several anatomical textures, and ascertaining what
BicuaT calls their “ propriétés de tissue,” or properties result-
D i e e aering; . to mptuys the on e
of their fellow-creatures, These truly Christian merits would redeem much
heavier sins than an adherence to the plain and simple garb, and the uncere=
monious language of George Fox and William Penn,

* See the interesting account of the Greenlanders in Crantz

. Geschichie
ron Gronland ; also Egede, Bemmm Greenland » Lond. 1818 of the Es-
guimaux, in Ellis's Foyage to H *s Bay, p. 157, and following,
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ing from organization, in order to convert the various parts to
the manifold purposes of their economical anatomy. They sur-
prise us by manufacturing thread from the carcass of the great
leviathan ; splitting the fibres of its eutaneous muscle (the panni-
culus ecarnosus) into lengths of a hundred feet or more ; and
prepdring from it a double-threaded twine, which, in the united
requisites of fineness and strength, will bear comparison with any
productions of European industry.

The flocks and herds, which are reared for food, and the various
domesticated animals employed in agriculture, in carrying bur-
dens, for draft, and in numberless other ways, are so useful and
important, that their structure, economy, and diseases, have been
carefully studied ; and these subjects have been found sufficient
to occupy a particular class of persons. Indeed, without the
dog, the horse, the sheep, the cow, the goat, the rein-deer, the
camel, and the lama, many extensive regions of the globe would
be uninhabitable; and others now covered with a numerous
population, would be reduced almost to the condition of deserts.

Comparative anatomy bears the same relation to the veterinary
art, that human anatomy and physiology do to medicine. The
peculiarities in the organic structure and functions of particular
genera or species lead to corresponding peculiarities in their
diseases and derangements. Hence, a rational treatment of the
disorders incidental to animals, presupposes a knowledge of the
generic and specific characters of internal organization. It seems
superfluous to adduce the digestion of the ruminant order, or
other analogous instances, in illustration of a truth so evident
in itself,

Many animals are known to us as objects of alarmand terror,
or of considerable though less serious annoyance. Some are
directly formidable by their strength and ferocity, as beasts of
prey ; others by their noxious properties, as venomous reptiles
and insects. Some ravage our fields and gardens, destroying
the various vegetable productions ; others attack our food and
clothing. Some even perforate the planks of the largest ships,
or the timbers of other submarine constructions.

A more extensive field is opened to the philosopher in the
structure and economy of animals ; in their analogies and differ-
ences ; in the relation of their organization and functions to the
circumstances in whicl: they are placed, and in the modifications
corresponding to the infinitely varied combinations of abode,

surrounding element, food, mode of growth, and reproduction,
&e. &e.
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We see some sagacious and docile, capable of instruction,
exhibiting mental phenomena analogous to our own—the germs
or imperfect state of what, when more developed, is human in-
tellect :—others are stupid, ferocious, and untameable. Some
are mild, sociable, and gregarious; others wild, savage, and
solitary. Many surprise us by their curious instinets, as in pro-
viding for the abode, defence, or food of themselves or their
offspring ; by the unerring regularity with which each individual
of the species, unaided by experience or instruction, obeys, as it
were, the fixed law of destiny, in performing at stated periods

-the longest journeys, as in the migration of birds and fishes, or
executes the most perfect and intricate constructions, exceeding
the utmost exertions even of human skill and wisdom.

Some have an acuteness of the external senses, particularly
sight, hearing, and smelling, to which we are strangers : in some
we are astonished by the force, in others by the celerity and
variety of motion.

Some live altogether on flesh, others on vegetable matters ;—
some eat incessantly, as our common graminivorous quadrupeds;
others are satisfied with a full meal once a day, as the beasts of
prey; and others, as certain reptiles, will eat only once in several
weeks, and can even support an abstinence of many months.

To many animals, the interruption of respiration for a minute
or two, is fatal; some can go without breathing for an Lour,
for many hours, or for days; and others pass months together
without the exercise of this function, in a condition of inactivity
and torpor hardly distinguishable from death.

To many, a slight injury of some organ is fatal ; some survive
the loss of the most important members, and even reproduce
them ; some, when divided into two or more portions, have the
power of forming an entire individual from each fragment.

It is the business of the philosophical zoologist to observe
closely all the circumstances of these interesting phenomena, and
of many other analogous ones; to trace their connection with
the rest of the economy, and with the peculiar organization of
each animal ; to compare together all the diversities and modi-
fications ; and thus to arrive, if possible, at the rational theory,
or just explication of their causes.

The gradations of organization, and the final purposes con-
templated by nature in the construction of her living machines,—
two interesting and much-agitated subjects in the philosophy of
natural history,—receive their only clear illustration and incon.

c3
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trovertible evidence from comparative anatomy. Many naturalists
have pleased themselves with arranging the animal kingdom in
a successive series according to external form ; and have fancied
it a peculiar mark of wisdom and beauty in the creation, that
there are no abrupt changes, no breaks in the arrangement, but
the most gradual and gentle transition from link to Iink through-
out the whole chain. These views will not bear the test of im-
partial scrutiny, which soon destroys the belief in such a chain
of beings, so far as the basis of external figure goes. On the
other hand, the pursuits of zootomy, in unfolding the internal
mechanism and its movements, display the most evident tran-
sitions and gradations of organization and economy. We see
classes and orders, as, for example, birds, and the testudines (the
turtle and tortoise kinds,) which, by their external configuration,
are quite insulated in the creation, connected in the most natural
manner with others of quite different form, and united to them
by the principle of internal resemblance. b
The four component parts of the upper extremity ; viz. the
shoulder, arm, fore-arm, and hand, can be clearly shown to exist
in the anterior extremities of all mammalia, however dissimilar
they may appear on a superficial inspection, and however widely
they may seem to deviate from the human structure. The wings
of the bat, osteologically considered, are hands; the bony
stretchers of the cutaneous membrane being the digital phalanges
extremely elongated. The dolphin, porpoise, and all other
whales have a fin on each side, just behind the head, consisting
apparently of a single piece. But we find, under the integu-
ments of this fin-like member, all the bones of an anterior ex-
tremity, flattened indeed, and hardly susceptible of motion on
each other, but distinctly recognisable: there are a scapula,
humerus, bones of the fore-arm, carpus, metacarpus, and five
fingers. 'The fore-feet of the sea-otter, seal, walrus, and manati,
form the connecting links between the anterior extremities of
other mammalia, and the pectoral fins of the whale kind. The
bones are so covered and connected by integuments, as to con-.
stitute a part adapted to swimming ; but these are much more
developed than in the latter animal, and have free motion on
each other. The bones of the wing of birds have a great and
unexpected resemblance to those of the fore-feet of the mam-
malia, and the fin-like anterior member of the penguin, apphi-
cable only to swimming, contains within the integuments, the

same bones as the wings of other birds, which execute the very
different office of flight.
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The same point is illustrated by another kind of cases in com-
parative anatomy ; viz. the existence of certain parts, generally
in an imperfect state, or, in the anatomical phrase, as rudi-
ments, in some animals, where the function does not exist, and
where the parts therefore are not employed. It seems as if a
certain model or original type, adapted to the intended functions,
had been fixed on as a pattern for the construction of nearly
allied and analogous beings ; and that this model had been ad-
hered to, even in those cases, where some particular func-
tion did not exist, and where consequently the corresponding
-organ was in reality unnecessary. The additional pelvic bones,
which support the false belly or abdominal pouch of the mar-
supial animals, are found in the males, as well as in the females,
although the former have not the pouch. Several carnivorous
animals have clavicular hones, connected merely to the muscles,
and obviously incapable of serving, even in the smallest degree,
those purposes for which true clavicles are added to the skeleton.
The breasts and nipples of male animals are another example.

The marsupial bones and the milk-secreting apparatus of
female animals are appointments of organization manifestly
designed to fulfil certain ends, and accomplishing very essential
purposes in the economy. In the male sex they are neither
subservient to use mor ornament; and seem, to our imperfect
knowledge, to exemplify the prevalence, in animal organization,
of a mechanical principle, of the adherence to a certain original
‘ype or model.

The olfactory nerves of the cetacea, in whom the blowing
holes occupy the place of the nose, afford another instance, the
more remarkable, as their existence has been generally denied,
even by the greatest authorities in comparative anatomy. They
eonsist in the porpoise of two white extremely slender filaments,
which, although visible to the naked eye, cannot be distinctly
recognised as nerves without a magnifying glass.*

No subject has been more warmly contested than the doc-
trine of final causes ; which, however, has suffered more from
the ill-judged efforts of its friends, than from the attacks of its
enemies. We can hardly conceive that any person, who did not

* Treviranus, Biologie, b. v. p. 342, tab, 4.

-~ Blainville and Jacobson had nlrem:ly asserted the existence of olfactory
merves in the eetacea in the Bulletin des Seiences, 1815, p. 195,

In the work quoted above, Treviranus describes a very singular deviatiom
from the ordinary arrangement, as oceurring in the mole. branch of the
superior maxillary nerve goes to the eye, and forms the retina, while the
‘optic nerves, about the size of hairs, are entirely unconnected with each other,
‘and cannot be traced to the eyes, Jfiid, p. 341, tab. 3.
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feel a difficulty in believing that a watch was formed for the pur-
pose of showing the hour, could seriously doubt that our
stomachs were expressly constructed for digestion, our eyes for
seeing, and the rest of our organs for the purposes which they
so admirably fulfil. But one must be very fondly attached to
final causes to persuade himself, as some have done, that the sea
is salt to preserve it from putrefying ; that the tides of the ocean
are designed to bring our vessels safely into port; that stones
are made to build houses with ; and silkworms created in China
to turnish the belles and beaux of Europe with satins. It would
be only one step farther to assert that sheep have been formed to
be sheared and slaughtered ; legs to wear boots, and the nose
for spectacles.

Nothing, indeed, can be more truly unsatisfactory than the
well-meant but worn-out complimentary effusions we are too
often doomed to encounter, which, instead of evincing the wis-
dom of the creation, show only the folly of their authors; or at
least their misconceptions and short-sighted views. The physico-
theologists seem to have considered it their duty to point out -
the end and purpose contemplated by the Creator in every
natural arrangement : thus, they have sometimes fallen into the
langhable absurdity of expatiating on the wisdom of certain
provisions, which subsequent examination has proved not to
exist at all.

The foot of an hymenopterous insect was described as being
perforated in a certain part by minute holes ;—immediately a
suflicient use was discovered for this structure. It was described
as a no less elegant than wise provision for sifting the pollen of
plants, and thus applying the fine fecundating powder to the
female organs : and, from the supposed structure and use, the
creature received the name of sphex cribraria. Unluckily for
the compliment thus designed to nature, the part was afterwards
discovered not to be perforated.*

Others, again, have so firmly believed, not only the wisdom
of creation, but their own insight into it, that they have called
in question the existence of particular arrangements, because
they could not discern the purposes to which they are subser-
vient. Thus, when BLumMENBACH pointed out to CAMPER
that the tadpoles of the Surinam toad (rana pipa) have tails,t
this great anatomist was disposed at first to deem the specimen

* Blumenbach, Feytrage sur Naturgeschichte, 1r, theil, p. 40, note.
T Ablildungen naturhistorischer Gt‘g{mmnde; No. 36, P. 40, note



AND COMPARATIVE ANATOMY. 37

a monstrosity ; * because he could not comprehend for what
purpose these strange beings, so curiously lodged in the dorsal
cells of their mother, should have the swimming tail of the
common tadpole.

A distinguished English naturalist has argued that the fossil
elephant bones must belong to some species still existing,
because, says he, * Providence maintains and continues every
created species; and we have as much assurance, that no races
of animals will any more cease, while the earth remaineth, than
seed-time and harvest, cold and heat, summer and winter, day
 and night.” Unluckily for the credit of this gentleman’s as-
sumed acquaintance with the designs and schemes of Providence,
we have the fullest evidence that many species and genera of
animals have been annihilated.

The philosophic naturalist, guided by comparative anatomy,
discovers at every step striking peculiarities in the economy of
animals, founded on corresponding arrangements of organiza-
tion. We must take refuge either in verbal quibbles, or in an
exaggerated and unreasonable scepticism, if we refuse to recog-
" mise in this relation between peculiarity of structure and fune-

tion those designs and adaptations of exalted power and
wisdom, in testimony of which all nature cries aloud through all
her works. - '

Many things are, indeed, at present inexplicable to us; thus,
we cannot conceive to what purpose the long, slender, and
almost circular canine teeth of the upper jaw of the babyroussa
are subservient; and the oflices of many parts, even in the
human body, are still hidden from us. But the ends or final
purposes of the Creator will be placed in the strongest light by
selecting any animal of marked peculiarity in its economy, and
comparing together its structure and mode of life. Leta person,
who knows the natural history of the mole, attentively contem-
plate its skeleton : if he should still withhold his belief in final
purposes, he would probably coincide in opinion with a cele-
brated member of the French Academy of Sciences, who declared
that it was as absurd to suppose the eye intended for seeing, as
to imagine that stones were created for breaking heads.

I shall be contented with two other illustrations, which,

 although different from each other, are analogous in their pur-

pose. The large cavities of birds, and the interior of their bones,

are filled with air; thus they are rendered light and buoyant;
® Beyir. zur Naturg. p. 41, note,
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salt water anumals ; and lastly, to ascertain whether the organic
fossils of each country are like the living animals of the same,
or of different and remote regions and climates. Such investiga-
tions require extensive and accurate information, an acquaintance
both with the great outlines and minute details of nature, and
belong therefore to an advanced stage of science. They have
been commenced with zeal and industry by some of the greatest
modern naturalists, and have led to highly interesting results.
The hones of large quadrupeds, found in such numbers in almost
all the countries of the old and new continent, have been disco-

- vered to belong to species and even to genera entirely new to us.
One of these, an elephant, specifically distinguishable from that of
Asia and Africa, has been met with in most p:irt's of Europe, in
countries and climates, where no animal of the kind has ever
been known in a living natural state, and in which the known
species, inhabitants of the torrid zone, would be speedily de-
stroyed. The fossil shells differ more or less from those of living
species. In many places several successions of fresh and salt
water strata are discovered, indicating successive revolutions in

~ the earth’s surface, under the action of causes differing from each
other in their nature. The inferior layers, or the first in order
of time, contain the remains most widely different from the
animals of the living creation ; and, as we advance to the surface,
there is a gradual approximation to our present species.

These examinations have furnished almost the only accurate
data for any reasonmable conclusions respecting the number,
nature, and progressive series of the changes which have affected
the earth’s surface ;—of the preadamitie revolutions of the globe
and they suggest matter for curious speculation respecting the
extinet races of animals, and the mode in which their place has

“been supplied by the actual species of living beings, ‘T'he writings
of Cuvier, BrovaN1ART, and LaMarck in France, and of
Mr. PArkinNsox in this country, will give you the best informa-
tion on this new kind of antiquarian research, on those authentic
memorials of beings, whose living existence must be carried
beyond the reach of history and tradition, beyond even the fabu.
lous and heroie ages, and has been supposed, with considerable
probability, to be of older date than the formation of the human
Tace.

Another important branch of the physical history of the globe

_ﬁ'ﬂlﬂngﬂ to zoology ; I mean the nature, origin, and progress of
the banks, reefs, and rocks of coral, and even the islands, which

e
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are perpetually arising and accumulating in the intertropical seas.
These vast masses of calcareous matter are aggregated by the slow
but incessant operations of countless millions of minute beings, so
smalland so simply organized, that they occupy the lowest rank of
animal existence, and indeed have been recognised only in late
times as falling within the boundaries of the animal kingdom.
Their works commence in the fathomless depths of the ocean;
they rise towards the surface, forming sunken rocks, dangerous,
and often fatal to navigators ; they reach the level of the water,
and then extend in length and breadth. When we see that
banks are formed of miles in extent, that coasts are obstructed,
harbours choked, and even new islands formed, the mind is con-
founded by. the contrast between the insignificance of the agents
and the magnitude of the result,

Other points of view, and other applications of zoology, will
‘be disclosed as we proceed. More perhaps has been already
said than was necessary to convince an enlightened audience that
the living part of nature’s works is highly worthy of attention,
and that this study, connected as it is with so many useful, in-
teresting, and important departments of knowledge, must be
deemed an essential branch of liberal education. i

To these considerations, which recommend zoology, not only
as a highly interesting, but essential branch of general know-
ledge, many others may be added, enforcing the cultivation of
comparative anatomy and physiology, more particularly on those
who devote themselves to the improvement of medicine. The
basis of our physiological principles is rendered broader and
deeper, in proportion as our survey of living beings is more ex-
tensive. The varieties of organization supply, in the investiga-
tion of each function, the most important aids of analogy, com-
parison, contrast, and various combination ; and the nature of
the process receives at each step fresh elucidation. These en-
larged views, which unfold to us the natural play of the animal
mechanism, are our surest guide in the study of its deranged
motions, an essential criterion for estimating the nature and de-
gree of the deviation, and an important indication of the means
by which it may be corrected. Thus, general anatomy and phy-
siology furnish the principles, by which we are guided in our
attempts to preserve health, to alleviate and remove disorder,
and cure disease. On such researches, and such studies, on a
foundation no less extensive than the whole empire of living
nature, the science of medicine must be established ; if, indeed,
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it be destined to occupy the rank of a science; if its practical
precepts, its curative efforts, and its technical proceedings be
grounded in, and derived from a knowledge of the corporeal
mechanism, and a contemplation of its mode of action, from ob-
servations of its deranged state, and of the course and order by
which the return to health may be safely accomplished ; if, in
short, it shall be permanently raised above its early state of an
‘empirical and blind belief in the virtues of herbs, drugs, and
plasters, or above its modern but equally deplorable con-
dition of servile submission to the dogmas of schools and
‘sects, or subjection to doctrines, parties, or authorities. I ap-
‘peal to the illustrious founder of our collection, to his labours
and his writings ; to that change in the state of surgery, which
his exertions and his example have accomplished. Such achieve-
ments by a single hand, hold out to us the brightest prospects
and most encouraging anticipations of the ample harvest await-
ing the united efforts of more numerous cultivators. From this
quarter we must expect the future improvement of our profes-
gion ; not from the addition of new medicines to a catalogue
‘already too long; not from fresh accessions to that mass of
clinical observations, which lie unread on the shelves of our
medical libraries.

In investigating the nature of living beings, various objects of
inquiry present themselves, and various modes of proceeding
may be adopted. We may examine their structure ; the num-
ber, form, size, relative position, and connexions of the organs,
by the assemblage of which they are constructed : their tex-
ture ; that is, the primary animal tissues, which compose the
various organs, and their mode of union ; their elementary com-
position ; or the number, nature, and combinations of the ele-
ments into which they can be resolved : lastly, their living phe-
nomena; the vital properties with which all the primary tissues
are endowed, the offices or functions executed by the organs, and
the mutualinfluencesand diversified dependencies, which, regula-
ting the order and succession of these living operations, combine
so many partial and subordinate motions into one beautiful and
harmonious whole.

It is the business of the anatomist to demonstrate the strue-
ture, and unravel the texture of animal bodies; their composi-
tion falls within the department of the chemist, and their vital
henomena occupy the labours of the physiologist. Anatomy,
aarefnre, teaches us the organization of animals, while physio-
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logy unfolds the nature of life. The third division forms a kind
of border territory, lying hetween the domains of chemistry and
physiology, alternately occupied and cultivated by both. Under
the name of animal chemistry, it has received, of late years, a
constantly increasing share of attention, and produced import-
ant accessions to our knowledge of the composition and opera-
tions of animal bodies.

This branch of inquiry is much less advanced than that which
concerns their structure; and its progress is impeded by some
peculiar difficulties. The primary textures are so intimately
blended in all organs, that their complete separation seems im-

——

possible. The cerebral and nervous medulla is every where

interwoven and surrounded by cellular substance and vessels;
the musenlar fibre with cellular substance, vessels, nerves, and
fat ; the cellular substance itself with vessels and fat. Hence
arise doubts how far the results of experiment are to be attri-
buted to one or the other ingredient; so that we can seldomn
attain certainty, but must rest contented with probability. In
many cases we do not even know the primary tissues. Are the
stout sides of the uterus, or the beautiful and delicate moveable
curtain of the iris, cellular or muscular, or does each contain
some peculiar and not yet ascertained tissue? Tn a great num-
ber of living beings our senses are not even able to settle the
question. 'Who can decide whether the soft, tender, and almost
deliquescent body of the polype is made up of muscular fibres,
or of cellular tissue ?

By etymology and original acceptation, physiology means
doctrine of nature, and is not very appropriately applied to that

limited division of natural science, which has for its object the

various forms and phenomena of life, the conditions and laws
under which this state exists, and the causes which are active in
producing and maintaining it. A foreign writer * has proposed
the more accurate term of biology, or science of life.

Life, using the word in its popular and general sense, which
at the same time is the only rational and intelligible one, is
merely the active state of the animal structure. It includes the
notions of sensation, motions, and those ordinary attributes of
living beings, which are obvious to common observation. It
denotes what is apparent to our senses; and cannot be applied

* G. R. Treviranus of Bremen, whose Biologte, oder Philosophie der leben=
den Natur jur Naturforscher und derzte, in 5 vols, Bvo., but not yet finished,
is a very interesting work, both for the philosophic plan on which it is
founded, and the original views with which it abounds,
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to the offspring of metaphysical subtlety, or immaterial abstrac-
tions, without a complete departure from its original accepta-
‘tion ; without obscuring and confusing what is otherwise clear
and intelligible,

The close connection between life and respiration has nos
escaped the notice of ordinary observers; of those who were
ignorant of anatomy and physiology. Hence the breath has
been popularly deemed the mark of life. The Latin anima, or
breadth (from the Greek aveuos, wind), was also used to express
the vital principle, the essence of life being supposed identical
with the breath. But in the phrases animam efflare, exspirare,

. &e. the word seems to be used in its original sense. In the
same way the Latin spiritus, or original of our spirit, from spiro
to breathe, means merely breath ; the same is the case with the
Greek mvevua; and this is the original sensible object, out of
which all the abstractions and fancies, all the verbal sophistry
and metaphysical puzzles about spirit have proceeded.

Anatoiny and physiology should be cultivated together ;—ie
should combine observation of the function with examination of
the organization. The subjects are often distinctly treated in

“ books: let not, however, this unnatural separation lead you into
the error of viewing the vital manifestations as something inde-
pendent of the organization, in which they oceur. Bear in mind .
that every organ has its living phenomena and its use, and that
the chief ultimate object, even of anatomy, is to learn the nature
of the function :—on the other hand, that every action of a living
being must have its organic apparatus. There is no digestion
without an alimentary cavity ; no biliary secretion without some
kind of liver; no thought without a brain.

To talk of life as independent of an animal body ; to speak of a
function without reference to an appropriate organ, is physiolo-
gically absurd. It is in opposition to the evidence of our senses
and rational faculties. It is looking for an effect without a
cause. We might as reasonably expect daylight while the sun
is below the horizon. What should we think of abstracting
elasticity, cohesion, gravity, and bestowing on them a separate
‘existence from the bodies in which those properties are seen ?

HavLLER, the father and founder of modern physiology, has
furnished us the best example, both for the method of cultivating
the subject, and of treating it in writing. He had devoted thirty
years to the dissection of human bodies, and those of animals,
and to observation antl every variety of experimental research,
before he began to compose his Elementa Physiologie. In this
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matehless work, a full anatomical description of every organ,
drawn from Lis own dissections, precedes the history of its func-
tions. I know no anatomical descriptions superior to these;
none deserving more implicit confidence. To regard this work
as a mere register of opinions, has always appeared to me very
unjust; it contains new and accurate information on almost
every part of the subject. It is no slight proof of its merits, that
although published in the middle of the last century, it remains _
the book of authority ; and particularly in this country, which is
still destitute of original and standard works, in anatomy and
physiology.

In impressing upon your minds the close connection of anatomy
and physiology, I do not mean to represent to you that the former
teaches the latter. Strictly speaking, structure alone is learned
by dissection : the vital properties of organic textures, and the
functions of organs, are found out by observation. We have the
most perfect anatomical knowledge of the spleen, thymus and
thyroid gland ; but their offices in the animal economy are wholly
unknown. What organ has been more carefully dissected and
studied than the brain ? yet the respective offices of its various
portions have not been discovered.

Anatomy however unfolds facts, of which the knowledge is
absolutely necessary in appreciating the results of observation.
It affords the only clue capable of guiding us through the multi-
plied and varied movements all going on together in the living
microcosm, and of thus enabling us to discriminate the proper
share of each organic apparatus. 'What kind of knowledge could
the most patient and acute observer gain of the circulation, if he
knew nothing about the structure of the heart, lungs, arteries,
and veins 2 What insight could he aequire into the changes of
the food, and the nutrition of our bodies, if the alimentary canal, -
with its divisions and appendages, and the absorbing vessels,
were unknown to him? Just notions of the seat and nature of
diseases, and of the operation of remedies, would be out of the
question ; but what chance has a person, ignorant of the general
construction of our frame, of escaping from the most absurd doe-
trines and systems, and from the most pernicious practical errors?

Anatomy, again, clears up doubtful points, and suggests topics
of inquiry. It is a test and criterion of physiological explana-
tions : if the latter are inconsistent with the anatomical facts,
they must be rejected.

That its aid is essential to physiology, may be proved by refer-
ring to what even the most acute men have written about the
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. way, indeed, is in some parts difficult, and its length indefinite :

but, whether we reach the end or not, our very efforts, and the
active state of mind they maintain, will be a suflicient recom-
pense ; as the pleasure of the chase, and the healthy vigour it
imparts, reward us, even when the game escapes.

“ The intellectual worth and dignity of man are measured, not
by the truth which he possesses, or fancies that he possesses,
but by the sincere and honest pains he has taken to discover
truth. This it is that invigorates his mind ; and by exercising
the mental springs, preserves them in full activity. Possession
makes us quiet, indolent, proud. If the Deity held in his right
hand all truth, and in his left only the ever-active impulse, the
fond desire, and longing after truth, coupled with the condition
of constantly erring, and should offer me the choice; I should
humbly turn towards the left, and say, Father, give me this :
pure truth is fit for thee alone.”* Thus spoke a sage ; and his
determination seems as wise as the famous choice of HERCULES.

In commencing the study of physiology, we are first led to
inquire, whether living beings are subject to the same laws as
inorganic bodies; whether the vital processes can be explained
on the same principles as the other phenomena of matter ; whe-
ther, in short, the elucidations of the physical sciences are equally
applicable to the sciences of life. That animals ohey those
general laws which regulate matter and motion in all other cases,
that all their parts, as well as their entire masses, aré subject to
the influences of gravity, impulse, and the like, is too obvious to
be a subject of question. 'T'he point of inquiry is, whether the

- internal movements of the animal machine are explicable by the

laws of mechanies and hydraulics ; whether, like these, they can

_be subjected to calculation; whether the changes of composition

incessantly going on in all parts of the frame, can be assimilated
to the operations of our lahoratories, or reduced to the laws of
external chemistry ; whether any living phenomena can be so
far likened to those of electricity, galvanism, magnetism, as to
justify us in referring for their explanation to the same principles.

In the beginning of the last century, the leading authorities
in physiology, of whom BoErHAAVE may be mentioned as the
head, supposed that all the functions of the living body, except
the will, are carried on by mechanical movements, susceptible
of rigid caleulation, necessarily succeeding each other in the
organs from the time that life commences. Those movements

®* Treviranus, Biologie; b. 1,
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he referred to an impulsive power in the heart, renewed by the
influence of the nervous fluid brought from the brain. In this
explanation the body is an hydraulic machine, in which the heart
performs the office of a piston: the beautiful construction and
endless variety of the animal organization are reduced to an as-
semblage of pipes, canals, levers, pulleys, and other mechanism.
The treatises on physiology of this period, were filled with mathe-
matical problems, long calculations, and algebraic formulze.
This system maintained its ground for a long time, in defiance
of observation and common sense. In palliation of what strikes
us now as so extravagantly erroneous, it must be observed, that
many things in the animal economy admit of explanation on

these principles. The structure and motions of the joints are

purely mechanical ; and the degree of effect produced by the
muscles of a limb, like the acting force of a moving power
applied to a common lever, depends entirely on the relative
situation of their tendinons insertions to the centre of motion,
and the relation which the course of their fibres bears to the axis
of the moving bone. All these things may be exactly determined
by calculation as the operation of common levers : but the con-
traction of the living fibre, or original moving force, cannot be
submitted to calculation, cannot be in the slightest degree elu-
cidated by mechanics.

The valves of the heart and blood-vessels act mechanically,
and operate as well in the dead, as in the living body. The
swelling of the veins of the lower limbs in the erect posture,
and the turgescence of the same vessels in the head and neck,
when they are held in a dependent attitude, will convince us
that, although the blood flows through living canals, its motion
1s not withdrawn from the all-pervading influence of gravity.

The transparent parts of the eye act on the rays of light ac-
cording to the common laws of optics ; and bring them to a focus,
80 as to form an inverted picture of the object on the retina, just
as well in the dead, as in the living organ, provided their trans-
parency be unimpaired.

The operation, however, of those natural laws, to which living,
as well as other bodies are subject, is constantly modified in the
former case, by the vital powers; and this essential element in
all mathematico-physiological considerations, is, by its very na-
ture, fluctuating and indeterminate. Uncertainty in the condi-
tions of a problem, whether in respect to their entire number, or.
to the quantity of each, is an original sin, for which no subse~
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quent accuracy can atone; and this character, belonging to all
the circumstances of almost every case in the animal economy,
not only effectually precludes all useful application of mathema-
tics to physiology, but renders their employment a source of
nothing but error and confusion. We can very seldom satisfy
ourselves that all the data are before us ; and the precise amount

“of each cannot be determined in any instance : nay more, varia-

tion and fluctuation are essential characters of all vital processes.

. 'The totally inconsistent results, at which different mathematical

piysiologists have arrived, in treating of the same functions,
shows us that very little useful service can be looked for from
this quarter. One estimated the force of the heart as equal to
180,0001bs. ; another reduced it to 80z.; and both these con-
clusions are deduced from reasonings clothed in all the imposing
forms of the exact sciences.

The circulation, in which a central impelling machine drives
the blood through an arrangement of tubes, seems naturally to
fall under the laws of hydraulics: and the course of the blood
in its living channels, no doubt, obeys the same laws that go-
vern the transmission of fluids through inanimate canals. But,
if we attempt to submit this intricate process to calculation, we
are stopped at the very outset by discovering, that, of its nume-
rous conditions, not one is ascertained with sufficient accuracy
for our purpose. It would be necessary to know the amount of
nervous influence on the heart and blood-vessels, the measure
of active and passive power on the former organ, the quantity of

‘blood arriving at and departing from it, the elastic and other

properties of the vessels, their various capacities, the resistance
of the column in the arteries and veins, the density and cohe-
sion of the blood, and many other points:—and to know all
these with perfect accuracy. Even if all this were accomplished,
the great number of elements entering into such a theory would
conduct us to impracticable calculations. It would be the most
complex case of a problem, which is extremely difficult of solu-
tion in its simple state. 'The ablest geometricians, sensible of
these difficulties, speak of the operations of living bodies with a
modest caution, to which the bold caleulations of some physio-
logists form a striking contrast. They acknowledge that the
springs of the animal frame are too numerous, too intricate, and
too imperfectly known to be submitted, with any prospect of ad- |
vantage, to calculation ; that, in such complicated operations,

experience is our only safe-guide, and inductions from numerous
d D2
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facts the only sure support of our reasonings. The most just
calculations on such subjects can merely appreciate our igno-
rance ; which may indeed be concealed, but cannot be removed,
by the vain parade of a science foreign to medicine.

If we define chemistry as the science which teaches us the
composition of bodies, explaining the laws, according to which
their elementary particles act on each other, when brought into
contact, the combinations or separations which result from their
affinities, and the circumstances which promote or obstruct the
action of those affinities, we must allow that many of the animal
processes exhibit to us chemical operations. Such are the
changes wrought upon the food by the solvent juices of the
stomach, and by the admixture of bile, pancreatic liquor, and
intestinal secretions ; the new combinations, which the elements
of the blood enter into in the glands, the membranes, and the
skin, and in the texture of the various organs, so as to exhibit
to us a new set of products; the conversion of chyle and lymph
into blood ; and the mutual action of this fluid and the atmos-
phere in respiration.

Chemical researches into the composition of the fluids and
golids of the animal frame, and comparative examinations of
them under the differences of age, sex, climate, food, mode of
life, and the various incidences of disease, have thrown great
light both on the healthy and disordered actions of our frame;
particularly those inquiries which have been conducted with the
advantages of the modern improvements in chemical science.
Further benefit is to be expected from a continuance of these
exertions ; and we can have no hesitation in admitting that
many important points in physiology cannot be understood, the
nature and result of many animal processes cannot be appre-
ciated, by a person unacquainted with chemistry.

Noris the benefit confined to physiology; the kindred sciences,
which have for their object the knowledge of disease, its preven-
tion and cure, owe great and important obligations to modern
chemistry. By unfolding the composition, and separating the
various ingredients contained in an apparently homogencous
fluid, the urine, it has enabled us to form some conception of
the important purposes executed by the kidney. By showing
the deviations which this animal fluid exhibits in various con-
ditions of disease, it has elucidated the mechanism of many dis-
ordered actions ; and, by discovering what particular ingredients
existed in undue proportion, it has suggested the means of relief
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by the internal administration of suitable chemical remedies,
Thus the modern views respecting the nature and treatment of
caleulous disorders are completely chemical ; and modern expe-
rience fully substantiates the important truth, that alkalies and
acids taken into the stomach affect the chemical constitution of
the urinary secretion. But these views do not terminate here:
the condition of the urine is an index of what is going forwards
in the alimentary canal, an outward and visible sign of the
inward and hidden movements of the stomach, bowels, and other
parts. These again are variously modified by the nature and
quality of our food and drink, by the operation of our remedies,
and by those obscure and mysterious, but incontestable influences
of other parts, which are usually denominated sympathies. Thus,
as the successive undulations of water spread wider and wider
as they recede from the point first agitated, our chemical exami-
nation of a single excretion, by virtue of the mutual influenees
which bind together all parts of our system, expands at last to
considerations embracing the whole economy.

For the theory of diabetes we are principally indebted to
chemistry ; and we ought not to omit acknowledging the debt,
because its amount has not been increased by the suggestion of
an adequate remedy.

With these strong facts before our eyes, and with the know-
ledge that nature, however sportively various in unessential
details, is generally uniform in the leading principles of the means
by which she accomplishes similar purposes, may we not reason-

“ably expect that the action of many remedies will be traced here-

after to chemical influence? May we not hope that that dark
corner of our science, the modus operandi of its remedial ad-
ministrations, will receive light from this quarter?

It is, however, in most cases, the resalt, and not the operation
itself, that we learn from chemistry. By comparing the blood
and the urine, we estimate the office of the kidney ; but we know
Just as little as we did before of that wonderful and mysterious
process, by which the capillaries of the gland transform blood
into urine ; and when we see the capillaries of other parts con-
vert this same blood into twenty other fluids or solids, we feel
still more forcibly the striking contrast between these and the
aperations commonly called chemical, and the inaufﬁcienéy of
explanations grounded merely on the analogies of the latter
changes. If a gland, a membrane, a muscle, or a bone, in their
operations of secretion and nutrition, be chemical instruments,
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their analogy to those employed in our laboratories is so remote,
as to be hardly perceptible.

Of the attempt at explaining the sentient and contractile opera-
tions of the nerves and muscles by chemical agencies, or at re-
solving life in general into a mere play of chemical affinities, 1
can only say that they appear to me injudicious. The ablest
chemists, those who are most deeply versed in the operations,
means, various applications, and extent of their science, are ex-
tremely cautious in applying it to the explanation of vital pro-
cesses, One of the most striking phenomena of living bodies is
the exception which they offer to the laws of chemistry. Com-
posed of matters extremely prone to decomposition, and sur-
rounded by all the influences of heat, air, and moisture, which
are very favourable to such change, they yet remain unaltered.

Living bodies, as well as all dead ones, exhibit electrical phe-
nomena under certain circumstances : but the contrast between
thie animal functions and eleetric operations is so obvious and
forcible, that the attempts to assimilate them do not demand
further notice.

By the preceding observations, or by any subsequent ones, I
would by no means discourage surgical students from the pur-
suit of the physical sciences. I regard them, on the contrary,
not merely as a desirable ornamental accompaniment, but as
nowerful and indispensable auxiliaries in physiological and me-
dical researches., A close alliance between the science of living
nature and physics and chemistry, cannot fail to be mutually
advantageous. What we have principally to guard against, in
our professional researches and studies, is the influence of partial
and confined views, and of those favourite notions and specula-
tions, which, like coloured glass, distort all things seen through
their medium. Thus we have had a chemical sect, which could
discern, in the beautifully varied appointments, and nice adapta-
tions of animal structure, nothing but an assemblage of chemical
instruments : a medico-mathematical doctrine, which explained
all the phenomena of life by the sciences of number and magni-
tude, by algebra, geometry, mechanies, and hydraulics ; and even
a tribe of animists, who, finding that all the powers of inorganic
nature had been invoked in vain, resorted to the world of spirits,
and maintained that the soul is the only cause of life. It is
amusing to observe the entire conviction and self-complacency,
with which such systems are brought forward. The parable of
Nathan the Wise is not confined in its application to matters of
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theological faith,—to the ardour with which wrangling sectaries
dispute about their petty divisions and subdivisions of belief :
each medical sect conceives itself in possession of the true ring ;
yet probably they are all more or less counterfeit,

If the seductive influence of favourite notions, and the dispro-
portionate importance attached to particular sciences, have ope-
rated so unfavourably on the doctrines of physiology and medi-
cine, the remedy for the evil must be sought in more enlarged
views and general knowledge. We cannot expect to discover
the true relations of things, until we rise high enough to survey
the whole field of science, to observe the conmections of the
various parts and their mutual influence.

Besides the direct utility of the physical sciences in explaining

many parts of the animal economy, they serve a collateral pur-
pose, which recommends them strongly to the medical student.
They have their foundation in experiment, as physiology and
medicine have in observation ; the only difference heing, that in
the latter case we are obliged to take our subjects in all the com-
plexity of their natural composition, while in the former it is in
our power to regulate the conditions of the operation, and to
reduce them, by successive analyses, to the greatest simplicity.
The subsequent proceedings of physical science are governed by
strict method, and guarded against error by the severe rules of
inductive logic. The constant vigilance of these incorruptible
sentinels protects the sanctuary from the incursions of extra.
_physical or metaphysical chimeras, and from the intrusion of
mmmaterial agencies. Strengthened by this salutary- discipline,
and accustomed to close reasoning, the mind is well prepared
for the study of living nature, clothed with a defensive armour,
on which verbal and metaphysical puzzles, and the misplaced
exertions of the imagination, will make no impression.

Now, although certain parts of the animal economy obey the
laws of mechanics, and others admit of illustration by the aid of
chemistry, and thus far the living processes come within the
domain of the physical sciences, the main springs of the animal
functions, the original moving forces, cannot be explained on
these grounds. The powers of sensation and contraction, and
the properties of the capillary vessels, belong peculiarly and ex-
clusively to living organic textures: they are eminently vital,
and form the distinguishing character of living beings. We
earn them by observation, as we learn the properties of dead
matter, and we know nothing more than the fact, that certain
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vital manifestations are connected with certain organic struc-

tures.*®

* Since I delivered these Lectures, 1 have become acquainted with Dr.
Brown's Inquiry into the Relation of Cause and Effect, nird _edition, Bvo.
Edinburgh, 1818; a most instructive work, calculated to dispel much of the
obseurity anid confusion, by which both physical and metaphysical discussions
have been perplexed and retarded, and to interest strongly all those who
derive pleasure from perspicuous language and close reasoning. As it is ex-
trme‘lg important to possess clear notions of causation, of the relations ex-

ressed by the words cause, effect, property, quality, power, | subjoin an extract,
whieh' these matters are more satisfactorily explained than in any other
book I have met with,

[t is this mere relation of uniform antecedence, so important and so uni-
versally believed, which appears to me to constitute ali that can be Eghilump}y-
cully meant, in the words power or cauwsalion, to whatever objects, material
or spiritual, the words may be applied. 1f events had succeeded each other
in perfect irregularity, such terms never would have been invented ; but, when
the successions are believed to be in regular order, the importance of this re=-
gularity to all our wishes, and plans, and actions, has of ¢ourse led to the
employment of terms significant of the most valuable distinetion which we
are BE sically able to make, We give the name of cause to the object which
we believe to be the invariable antecedent of a particular change; we give
the name of effect reciprocally to that invariable consequent; and the relas
tion itself, when considered abstractedly, we denominate power in the ohject
that is the invariable mtmﬂfm—mwephwﬂy in the object that exhibits, in
its change, the invariable consequent. 'We say of fire, that it has the power of
melting metals, and of metals that they are susceptible of fusion by fire,—
that fire is the cause of the fusion, and the fusion the effect of the application
of fire ; but, in all this variety of words, we mean nothing more than our belief,
that when a solid metal is subjected for a certain time %o the application of &
strong heat, it will begin afterwards to exist in that different state which is
termed liquidity,—that, in all past time, in the same circumstances, it would
have exhibited the same change,—and that it will continue to do so in the same
eircwmstances in all future time. We speak of two appearances which metals
present; one before the application of fire, and the other after it; anda
umtgle but universal relation of heat and the metallic substances, with respect
to these two appearances, is all that is expressed,

A cause, therefore, in the fullest definition which it philosophically
admits, may be said to be, that which immediately precedes any change,
wehich, exisiing at any time in similar circumstances, has been always, and will

always, tmmediately followed by a similar change. Priority in the sequence
observed, and invariableness of antecedence in the past and future sequen=
ces supposed, are the elements, and the only elements, co mbined in the notion
of a cause. By a conversion of terms, we obtain a definition of the corre=
lative effect; and power, as 1 have before said, is only another word for ex=
pressing abstracty and briefly the antecedence itself, and the invariableness
of the relation, :

““The words property and quality admit of exactly the same definition; ex=

sing only a certain relation of invariable antecedence and euanﬁanﬂe.
changes, that take place, on the presence of the substance to which they
are ascribed. They are strictly synonymous with power ; or, at least, the onl
difference is, that property and qualily, as commonly used, comprehend bo
the powers and suscepiibililies of substance, the powers uiﬁmduci? changes,
and the susceptibilities of being changed. We say equally, that it is a pro-
perty or quality of water, to melt salt, and that itis one ofits qualities or pro=
Eerheu to freeie or become solid, on the subtraction of a certain quantity of
eat; but we do not eommonly use the word power, in the latter of thesa
cases, and suy that water has the power of being frozen,''—* 1
perty, and quality, are, in the physical use of these terms, exactly synony=
mous,  Water has the r of melting salt j—it is a property of water to melt
salt ;—it is a quality of water to melt sall :—all these varieties of expression
signify precisely the same thing,—that, when water is oured upon salt, the
solid will take the form of a liquid, and its particles be E;ﬂ?u
combination through the mass, Two parts of a sequence of physical events
are before our mind 5 the addition of water to salt, and the conse uent lique=
faction of what was before a erystalline solid, When we speak of all the
qualities of a body, we counsider it as existing in a variety of circumstances,
and consider at thie same time, all the changes that are, or may be, in these

sed in continued
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The only reason we have for asserting in any case that any
property belongs to any substance, is the certainty or universality
with which we find the substancé and the property in question
accompanying each other. Thus we say that gold is yellow,
ductile, soluble in nitro-muriatic acid, because we have always
found gold, when pure, to beso. Weassert that living muscular
fibres are irritable, living nervous fibres sensible, for the same
reason. The evidence of the two propositions presents itself to
my mind as unmarked by the faintest shade of difference.

Having found by experience that every thing we see has some
cause of its existence, we are induced to ascribe the constant
concomitance of a substance and its properties to some neces-

connection between them : but, however strong the feeling
may be, which leads us to believe in some more close bond, we
can only trace, in this notion of necessary connection, the fact
of certainty or universality of concurrence. Nothing more than
this can be meant, when a necessary connection is asserted be-
tween the properties of sensibility and irritability, and the strue-
tures of living muscular and nervous fibres.

This language does not explain how the thing takes place :
it is merely a mode of stating the fact. To say that irritability
is a property of living muscular fibres, is merely equivalent to the
assertion, that such fibres have in all cases possessed the power
of contraction. What then is the cause of irritability? I do
not know, and cannot conjecture.

In physiology, as in the physical sciences, we quickly reach
the boundaries of knowledge, whenever we attempt to penetrate
the first causes of the phenomena. The most we can accom- -

elreumstances, its immediate effects, When we speak of all the qualities of
body, or all its properties, we mean nothing more, and we mean nothing
?eus. Certain substances are conceived by us, and certain changes that take
B:ee in them, which, we believe, will be uniformly the same, as often as
tne substances of which we swn.l’: exist in circumstances that are exactly
same,

“The powers, properties, or qualities of a substance, are not to be regarded,
then, as ung;hlng superadded to the substanee, or distinet from it. They are
only the substance itself, considered in relation to various changes, thattake

e, when it exists in peculiar eircumstanees,”

We cannot be surprised that the author of the Physiological Lectures should
have poured forth the full vials of his wrath on doctrines at once completely
subverting all his airy structures of subtle fluids, mobile matters, &e, &e.
considered as causes of vital actions, and so uimge and logieal, that an
attempt at direct opposition by reasoning would utterly hopeless,
therafgre boldly affirms that **if thE{' mean to insinuate tl';{u.l: we have no
knowledge of cause or effect beyond that which results from mere observa=
tion, they publish at the same time a libel on the human anderstanding, a pro-
hibition to rational inguiry, and a most severe satire on themselves.” P, 91,
Unless the author should show, on some future oceasion, what he has not
even attempted on the present; edz. what it is that the words cause and effect
denote in addition to relative invariable antecedence and consequence, this
wolley of hard words will enly recoil on his own head.

D3
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plish is to make gradual conquests from the territories of igno-
rance and doubt; and to leave under their dominion those objects
only, which our reason has not reached, or is not able to reach.
The great end of observation and experiment is to discover,
among the various phenomena, those which are the most general.
When these are well ascertained, they serve as principlés, from
which other facts may be deduced. 'The Newtonian theory of
gravitation is a most splendid example. The only object of un-
certainty, which then remains, is the first cause of a small num-
ber of facts. The phenomena succeed each other, like the
generations of men, in an order which we observe, but of which
we can neither determine nor conceive the commencement.
We follow the links of an endless chain; and, by holding fast

to it, we may ascend from one link to another; but the point

of suspension 18 not within the reach of our feeble powers.

To call life a property of organization would be unmeaning ;
it would be nonsense. The primary or elementary animal
structures are endued with vital properties ; their combinations
compose the animal organs, in which, by means of the vital
properties of the component elementary structures, the animal
functions are carried on. The state of the animal, in which the
continuance of these processes is evidenced by obvious external
signs, is called life.

The striking differences between living and inorganic bodies,
and the strong contrast of their respective properties, naturally
excited curiosity respecting the causes of this diversity, and en-
deavours to show the mode in which it was effected. Here we
quit the path of observation, and wander into the regions of
imagination and conjecture. It is the poetic ground of physio-
logy ; but the union is unnatural, and, like other unnatural
unions, unproductive. The fiction spoils the science, and the
admixture of science is fatal to inspiration. The fictitious beings
of poetry are generally interesting in themselves, and are brought
forward to answer some useful purpose; but the genii and spirits
of physiology are awkward and elumsy, and do nothing at last,
which could not be accomplished just as well without them :
they literally incumber us with their help.

For those, who think it impossible that the living organic
structures should have vital properties without some extrinsic
aid ;—although they require no such assistance for the equally
wonderful affinities of chemistry, for gravity, elasticity, or the
other properties of matter, a great variety of explanations, suited
to all tastes and comprehensions, has been provided.
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~ Some are contented with stating that the properties of life
arise from a vital principle. This explanation has the merit of
simplicity, whatever we may think of its profoundness: and it
has the advantage of being transferable and equally applicable
to any other subject. Some hold that an immaterial principle,
and others, that a material, but invisible and very subtle agent
is superadded to the obvious structure of the body, and enables
it to exhibit vital phenomena. The former explanation will be
of use to those who are conversant with immaterial beings, and
who understand how they are connected with and act on matter.
But I know no description of persons likely to benefit by the
latter. For subtle matter is still matter ; and if this fine stuff
can possess vital properties, surely they may reside in a fabric
which differs only in being a little coarser.

Mr. Hunter has a good substantial sort of living principle ;
he seems to have had no taste for immaterial agents, or for
subtle matters. His materia vitee is something tangible ; he
describes it as a substance like that of the brain, diffused all
over the body, and entering into the composition of every part.
He conceives even the blood to have its share.* We may smile
at these fancies, without any disrespect to a name that we all
revere, without any insensibility to the merits of a surgeon and
physiologist, whose genius and labours have reflected honour on
our profession and our country. If the father of poetry some-
times falls asleep, a physiologist may be allowed to dream a
little ; but they who are awake, need not shut their eyes, and
endeavour to follow his example, need not exhibit another
instance of the perverted taste, which led the disciples of an
ancient philosopher to drink spinach-juice, that they might look
pale like their master.

. Praro made the vital principle to be an emanation of the
anima mundi, or soul of the world; an explanation, no doubt,

“ That the author of the Physiclogical Lectures should have published two
books, principally for the mrpose of expluining, illustrating, and contirming
Mr. Hunter’s ** heory of Life,"' without showing us in either what that
theory was, without a single citation or reference to identify this doetrine,
thus boldly baptised with the name of Hunter, ss the literary offspring of jts
alleged parent, appears strange and suspicious, Iiiscasily expiained ; ?m- this
Hunterian theory of life, which its real author so stoutly maintains to be
not only probable and rational, but also verifiable, is no where to be found in
the published writings of Mr. Hunter ; and does not even resemble the Specu-
dations on the same subjeet, which oceur in the ‘Lnsﬂlllmuliﬂ work on the
Blood, Inflammation, Sc. ‘part i. chap i. sce. 5, an the living Principle of the
Bloed. In perusing the writings of Mr. Hanter, we should always remember
his unfortunate want of early education, the difiieulty he felt in conveyine his
notions clearly by words, and the mutilation which his thoughts must have
suffered in passing though the press, both from the causes just mentioned, and
{rom the revision and correction to which some ofhis writings were subjected,
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There are three points of view, in which comparative anatomy
has an important bearing on human physiology.

In the infaney of science, physiology, such as it was, owed its
origin to zootomy, which was practised by physicians and natu-
ralists eighteen centuries before human dissections began. The
Anatomia Partium Corporis humani of Moxprx1, written in the
beginning of the fourteenth century, was the first compendium
of human anatomy composed from actual dissection. It is easy
to show that even the osteology of GALEN was not drawn from
the human skeleton: and many parts of the body still bear
names derived from animals, which names are in some instances
not correctly applicable to the human structure; for example,
the epithets right and left as applied to the cavities of the heart.

Although human anatomy, after its first scientific development
by BErENGAR of Carpi, was so quickly brought to a high
pitch of perfection by the great triumvirate, VEsavrivs, FAL-
vorius, and Evsracuius, yet the most important discoveries,
those of greatest weight in physiology, considered as the basis
of medicine, were made in animals. No period has been so
fruitful in these discoveries, nor so distinguished in the literary
history of our science, as the seventeenth century, in which the
anatomy of brutes was most zealously cultivated, and most of
the great anatomical facts were found out, which, by unveiling
the hidden springs and movements of the animal machine, have
furnished the principles, on which rational pathology and prac-
tical medicine have been established.

These comparative researches render the most important ser-

_ vice by affording a criterion in doubtful cases for determining

the uses of parts ; which, as the main object of this fundamental

medical science, has been well chosen by GALeN for the title of

his classical work on physiology. Hence HALLER observes
that the situation, figure, and size of parts ought to be learned

from man ; their uses and motions must be drawn from animals.

I shall adduce a few particulars for the purpose of exemplifying
the preceding remarks.

A serpent swallows an animal larger than itself, which fills its
cesophagus, as well as stomach, and of which the digestion
occupies several days or even weeks. We open the reptile

‘during this process, and find that part of the animal which

Temained in the cesophagus, sound and natural, while the por-
tion which had descended into the stomach, though still retain-

ing its figure, is semi-liquefied, reduced into so soft a state, asto

break down under the slightest pressure. How effectually does
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this simple fact refute the notions of digestion being mechanical
trituration ; or solution by heat (for the animal is cold-blooded);
or the effect of fermentation, or puirefaction, or coction!

The slow and languid motion of the blood in cold-blooded
animals, has enabled us to demonstrate in them the circulation,
which in man can only be proved by argument.

Physiologists have been much perplexed to find out a common
centre in the nervous system, in which all sensations may meet,
and from which all acts of volition may emanate; a central
apartment for the superintendent of the human panopticon ; or
in its imposing Latin name, a sensorium commune. That there
must be such a point they are well convinced, having satisfied
themselves that the human mind is simple and indivisible, and
therefore capable of dwelling only in one place. The pineal
gland, the corpus callosum, the pons Varolii, and other parts,
have been successively suggested. Now, there are many orders
of animals with sensation and volition, who have none of these
parts. And this assumed unity of the sentient principle becomes
very doubtful, when we see other animals, possessed of nervous
systems, which, after being cut in two, form again two perfect
animals, Is the immaterial principle divided by the knife, as
well as the body ?

The heart has been regarded by many physiologists as the
prime mover in the animal machine ;—the origin of vital motion
in the embryo, the chief agent in forming and maintaining the
fabrie, and the main-spring for keeping the whole machinery in
action. There are whole classes of living beings, and some of
complicated structure, which have no heart.

Some have regarded the spleen as a spunge ; soaking up the
blood when the stomach is empty, and allowing it to be squeezed
out again by the pressure of this bag when distended. In many
animals the spleen is neither cellular, nor so situated as to be
compressible by the stomach. This is the case, generally speak-
ing, with birds and reptiles.

The office of conveying away fluids from the stomach has
been assigned to it, making it a kind of waste-pipe to prevent
the liquid contents of the digestive cistern from rising above a
certain Jevel. But it exists in reptiles and fishes, where neither
the figure of the stomach, nor the known habits of the animals,
n respect to food and digestion, admit of this explanation. In
the camel, which retains the water in its stomach, and in the
!1'2'1‘36; where it passes very rapidly into the ceecum, the spleen
is as large as in other animals. In beasts of prey, which hardly
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drink at all, it is as large and cellular as in the herbivorous
ruminant animals. Its size and its cells are particularly con-
spicuous in the latter: yet the fluids which they swallow, go
Jinto the paunch, and not into the true digestive stomach.

Although arguments from analogy are of great service in
physiology, and other departments of natural history, although
they throw light on obscure points, and give an interest to many
discussions, their employment requires caution, and they should

- rather be resorted to for illustration than be relied on for direct
proof. Organs corresponding in situation and name are not
always constructed alike; hence a part is sometimes employed
in one class of animals for a different purpose from that which
the instrument of the same name and of analogous position in
the body executes in another. The gizzards of the gallinae have
a prodigious triturating power; and those, who first ascertained
by experiment the extent of their power, were disposed to infer
that digestion is effected in man by mechanical attrition. Now,
the gizzard, although the corresponding part to our stomach, is
in structure and action the instrument of mastication; and, as
birds have no teeth, it is the only instrument for dividing the
hard grain on which they feed, Further inquiry shows, that
even in this stomach, which is covered by a thick insensible
cuticle, capable of bearing the friction of grain and siliceous
pebbles, digestion is really effected, as in the stomach of man,
by solution; the solvent juice being secreted by the large col-
lection of glands at the cardiac end of the esophagus, and having
an operation similar to that of the gastrie fluid of quadrupeds.

It has been argued, that the arteries of the mammalia must
have a contractile power, because, in some worms without a
heart, these vessels carry on the circulation alone. The whole
economy is too different in the two instances to admit of infe.
rences from analogy ; the circulating apparatus, in particular, is
formed on plans altogether different in the two cases; and the
structure and actions of the vessels of worms, are, in fact, very
little known.

Because the vesicule seminales in some animals do not com-
municate with the vasa deferentia, and therefore cannot recejve
the fluid secreted in the testicles, it has been inferred that they
(do not serve the purpose of reservoirs for the seminal secretion
in man, where, however, they have go free a communication with
the vasa deferentia, that any fluids pass into and even distend
the former, before they go on into the urethra. The organie

- arrangement is different in the two instances ; and this difference

w
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leads us to expect a modification in the function, instead of
authorising us to infer that the same office is executed in exactly
the same manner in both cases. If we met with animals, in
whom the cystic duct opened into the small intestines separately
from the hepatic, shall we therefore infer that the human gall-
bladder is not a receptacle for the hepatic bile ?

Again, animals may be compared to each other. Each organ
must be examined in all the gradations of living beings; its
modifications compared and surveyed in relation to the varieties
of other parts, before a just notion of its functions can be formed.
This kind of examination of the animal kingdom, leads to what
may be called general anatomy, the basis of general physiology ;
the objects of which are to determine the organization, and un-
fold the vital laws of the whole system of living beings.

In the physical sciences we have the power of insulating the
various objects of our research; of analysing them into their
component elements, of subtracting these successively, and thus
determining beforehand all the conditions of the problem we may
be studying. Itwould be desirable to employ the same proceed-
ing in natural history; and it is resorted to, when the objects
are sufficiently simple. But they are for the most part too com-
plicated, and connected too closely by mutual influences. We
cannot analyse an animal of the higher orders, and observe the
gimple result of each organ by itself; for, if we destroy one part,
the motion of the whole machine is stopped. The phenomena
come before us under conditions not regulated by our own choice;
and in a state of complication requiring close attention and care-
ful discrimination to search out and determine the precise share
of each component part.

In this difficulty, comparative observations afford some assist-
ance. The animals of inferior classes are so many subjects of ex-
periment ready prepared for us; where any organ may be observed
under every variety of simplicity and complication in its own
structure : of existence alone, or in combination with others.

LECTURE 1IV.

Nature of Life ;(—Methodical Arrangement of living Beings ; Species, Varielies,
Genera, Orders, §e.— Progressive Simplification of Organization, and of Fune-
tions.—Intellectuwal Funciions of the Erain, in the natural and disordered State,
explained on the same Principles as the Offices of other Organs,

Tue notion of life is too complicated, embraces too many parti-
culars, to admit of a short definition. It varies in the different



ARRANGEMENT OF ANIMALS, 65

kinds of animals, as their structure and functions vary; so that
a description drawn from one would not be applicable to others
differently situated in the animal series. If we include in the
description those circumstances only, which are common to the
whole animal kingdom, we must direct our view to beings of
the most simple structure, where the phenomenon is reduced to
its essential features, and these are not obscured or confused by
accessary circumstances.

The distinguishing characters of living beings will be found
in their texture or organization; in their component elements ;
in their form; in their peculiar manifestations or phenomena}
and in the limits, that is, in the origin and termination of their
vital existence.

Their bodyiscomposedof solids and fluids; the formerarranged
in fibres and laminze, so as to intercept spaces, which are occupied
by the latter. The solids give the form to the body, and are con-
tractile. 'The fluids are generally in motion.

The component elements, of which nitrogen is a principal one,
united in numbers of three, four, or more, easily pass into new
combinations ; and are, for the most part, readily convertible
into fluid or gas.

Such a kind of composition, and such an arrangement of the
constituent parts, is called organization ; and, as the vital pheno-
mena are only such motions as are consistent with these material
arrangements, life, so far as our experience goes (and we have
no other guide in these matters), is necessarily connected with
organization. Life presupposes organization, as the movements
of a watch presuppose the wheels, levers, and other mechanism
. of the instrument.

The organization assumes certain definite forms in each kind
of animals ; not merely in the external arrangement of the whole,
but in each part, and in all the details of each. On this depends
the kind of motion which each part can exercise; the share
which it is capable of contributing to the general vital move-
ment ; which latter, or, in short, life, is the result of the mutual
actions and re-actions of all parts.

Living bodies exhibit a constant internal motion, in which we
observe an uninterrupted admission and assimilation of new, and
a correspondent separation and expulsion of old particles. The
form remains the same, the component particles are continually
changing. While this motion lasts, the body is said to bealive;
when it has irrecoverably ceased, to be dead. The organic struc-
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understood in a rigorous sense ; for every being has its indivi-
dual characters of size, figure, colour, proportions. In this
sense the character of variety is stamped on all nature’s works,
She has made it a fundamental law, that no two of her produe-
tions shall be exactly alike ; and this law is invariably observed
‘through the whole creation. Each tree, each flower, each leaf,
exemplifies it ; every animal has its individual character ; each
human being has something distinguishing in form, pro-
portions, countenance, gesture, voice ; in feelings, thought, and
temper; its mental as well as corporeal physiognomy. This
variety is the source of every thing beautiful and interesting in
the external world; the foundation of the whole moral fabrie of
the universe.

I cannot help pointing out to you how strongly the voice of
nature, so clearly expressed in this obvious law, opposes all
attempts at making mankind act or think alike. Yet the legis-
lators and rulers of the world have persisted for centuries in
- endeavouring to reduce the opinions, the belief of their subjects,
to certain fancied standards of perfection;—to impress on
human thought that dreary sameness, and dull monotony, which
all the discipline and all the rigour of a religious sect have been
hardly able to maintain in the outward garb of its followers.
The mind, however, cannot be drilled, cannot be made to move
at the word of command ; it scorns all shackles; and rises with
fresh energy from every new attempt to bind it down on this bed
of PROCRUSTES.

All the oppression and persecution, all the bloodshed and
misery, which the attempts to produce uniformity have occa-
sioned, are, however, a less evil than the success of these mad
efforts would be, were it possible for them to succeed in opposi-
tion to the natural constitution of the human mind, to the
generai scheme and plain design of nature.

The most powerful monarch of modern history, who exhibited
the rare example of a voluntary retreat from the cares of empire,
while still fully able to wield the sceptre, was rendered sensible
of the extreme folly he had been guilty of in attempting to pro-
duce uniformity of opinion among the numerous subjects of his
extensive dominions, by finding himself unable to make even
two watches go alike, although every part of this simple
mechanism was constructed, formed, and adjusted by himself.
The dear experience and the candid confession of CuarLes V.
were thrown away on his bigoted son ; who repeated on a still
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grander scale, with fresh horrors and cruelties, the bloody expe-
riment of dragooning his subjects into uniformity, only to
instruct the world by a still more memorable failure.

The increasing light of reason has destroyed many of these
remnants of ignorance and barbarism ; but much remains to be
done, before the final accomplishment of the grand purpose,
which, however delayed, cannot be ultimately defeated ; I mean
the complete emancipation of the mind, the destruction of all
ereeds and articles of faith, and the establishment of full freedom
of opinion and belief. I cannot doubt that a day will arrive,
when the attempts at enforcing uniformity of opinion will be
deemed as irrational, and as little desirable, as to endeavour at
producing sameness of face and stature.*

In the mean time, no efforts capable of accelerating a consum-
mation go beneficial to mankind should be omitted ; and I have
therefore attempted to show you that, on this point, the analogies
of natural history accord with the dictates of reason and the
.nvariable instructions of experience.

Certain external circumstances, as food, climate, mode of life,
have the power of modifying the animal organization, so as to
make it deviate from that of the parent. But this effect termi-
nates in the individual. Thus, a fair Englishman, if exposed to
the sun, becomes dark and swarthy in Bengal ; but his offspring,
if from an Englishwoman, are born just as fair as he himself
was originally : and the children, after any number of genera-
tions, that we have yet observed, are still born equally fair,
provided there has been no intermixture of dark blood.

Moreover, under certain circumstances, with which we are not
well acquainted, a more important change of organization occurs.
A new character springs up, and is propagated by generation :
this constitutes a VARIETY, in the language of naturalists. The
number and degree of these variations are confined within nar-
row limits; they occur chiefly in the domesticated animals, and
have not interfered with the transmission and continuation of
those forms which constitute species. They will be more parti-
cularly considered hereafter.

* These opinions do not need the support of names, or I might cite Locke
inwhose Letters on Toleration all the great prineiples on which the freedom o
the human mind rests are fully developed, and unanswerably established,
This may be called speculation, theory, or other bad names : I have therefore
pleasure in referrmgirtu the authority of a practical statesman and enlightened
magistrate, Bee Jefferson’s Notes on Fl'i'g‘l‘:ﬂ'ﬂ. p. 261—270, Also the Appen-
dix, Mo, 3, containing ** An def for establishing religious ed in
the Assembly of Virginia in the beginning of the ¥ear 1786 ;"* an admirable model,
;}htxﬁ: ::.rg!;u en perfectly successful, and hitherto adopted in no other part




ARRANGEMENT OF ANIMALS. 69

Proceeding, then, on the criterion of definite form, transmitted
by generation, we may define a species as a collection of all the
individuals which have descended one from the other, or from
common parents, and of all those which resemble them as much
as they resemble each other.*

Thus, our first operation, in classifying the animal kingdom,
consists in referring individuals to their species. The next
brings together the species most nearly resembling each other,
and forms them into groupes called extra. This presupposes
& thorough knowledge of the animals; because the species
included under each genus should resemble each other more
closely, than the species of any other genus. For example, the
lion, tiger, lynx, leopard, panther, cat species, with some others,
compose the Gunus felis or cat. All these have a savage charac-
ter, as they prey on living animals. For this purpose they are
armed with powerful teeth, with great muscular strength in the
jaws, neck, and limbs, They all have the tongue and glans
penis covered with sharp, horny prickles ; and they are furnished
with curved, sharp, and cutting nails or claws, which, by a
peculiar mechanism, are retracted, so as not to press against the
ground when the animal is not employing them. Thus the
gpecies in question all agree in the leading points of organization ;
and they agree likewise in general habits and character. The
common cat is the only one actually domesticated ; but the lion,
tiger, and others, are easily tamed and rendered familiar to man,
although their size and strength make them too dangerous for
playfellows ; and many admit of training, so that they can be
employed in hunting.

The genera are again formed into groupes called orRDERS :
thus the cow, sheep, goat, deer, antelope, camel, lama, and other
genera, compose the orDER ruminantia. All these feed on
vegetables, and submit their food to a double process of masti-
cation, in reference to which the stomach possesses a very pecu-
liar and complicated structure. This vegetable diet and this
process of rumination are connected with certain structures of
teeth and jaws, with particular arrangements of the organs ot
sensation and motion, and with certain general habits, which
produce great similarity of character throughout the whole
order.

The different orders are again arranged into certain cLAssES,
Thus all the animals which are viviparous, and in which the

* Curier, Regne Animal; t. i. Introduction, p. 19,
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young are nourished for a certain time by a secretion _of the
mother, are united into the CLASS maminalia, or mammiferous
animals ; so called from their mammse, or glandular organs,
which secrete the fluid nutriment of the young.

Lastly, the classes are assembled, on the same principle of
resemblance, into provinces or DEPARTMENTS of the animal
kingdom. The mammalia, birds, fishes, and reptiles, constitute
the pEPARTMENT vertebralia, or vertebral animals,—all of them
possessing a vertebral column or spine, the most important
piece of an internal articulated skeleton.

A scheme of the animal kingdom, drawn out on these prin-
ciples, is called a NATURAL METHOD or distribution, because
the natural relations or resemblances of the objects comprised in
it are the basis of its formation. To complete it, an accurate
knowledge of the whole animated creation is necessary, so that
it cannot be attempted, with any reasonable chance of success,
except in an advanced state of the science.

When such an arrangement has been properly executed ; that
is, when the animals have been assigned to each division
according to their resemblances of structure, so that the species of
each genus are alike, and more like to each other, than to those
of any other genus; an