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4 LECTURE 1.

none in an equal degree with Mr. Hunter.
Whoever attentively peruses his writings,
must, I think, perceive that he draws his
crowds of facts from such different and re-
mote sources, as to make it extremely
difficult to assemble and arrange them.

I am the more particularly induced to
follaw Mr. Hunter through the separate
examination of the principal vital functions,
because I know his notions of life were de-
duced from considering them severally and
conjointly. Thope therefore to be able, by
such an examination, to convince you of
the truth of his opinions on that subject ;
for T hear there are some who still say they
think them either unintelligible, or inad-
missible.  If these opinions be not under-
stood, his works, I am persuaded, will re-
main obscure. They seem to me like writ-
ings in a cypher; his notions of life form-
ing the only key by which they can be in-
telligibly read.  Yet, to examine the vital
processes, as Mr. ITunter has done, it is ne-
cessary to refer to the facts contained in his
Museum ; and to commemorate his labours
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tention, from a very early period, being di~
rected to Comparative Anatomy, we find
him subsequently asserting, that among
other researches in this department, he
had in the same interval made prepar-
ations of the organ of hearing in fishes, of
which he claimed the discovery. Mr. Hun-
ter's biographer, Sir E. Home, mentions,
“ that his desire to obtain a correct know-
ledge of the functions of the organs in the
human body, first led him to examine the
same kind of organs in various animals.”

From his brother’s elegant and learned
lectures, Mr. Hunter must have derived
~ the best physiologieal information of the
time; the facts and opinions of every
writer, collected, arranged, considered, and
improved by the industry and talents of
Baron Haller, togethei' with whatever later
discoveries or suggestions had been made
in that department of science. When he
went abroad as an army surgeon in the
year 1760, he had an opportunity of ac-
quiring a knowledge of the animal pro-
ductions of other countries, and of their
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so great a benefactor to mankind : an event
which happened on the 16th of October,
1798.

e —

In the autumn of the year 1776, Sir
Everard Home informs us, that . ¢« Mr.
Hunter was taken extremely ill, and the
nature of his complaints made his friends
as well as himself, consider his life to be in
danger. When he reflected on his own
situation, that all his fortune had been
expended in his pursuits, and that his fa-
mily had no provision but what should
arise from the sale of his collection, he be-
came very desirous to give it its full value,
by leaving it in a state of arrangement.”
He therefore was anxious to have a cata~
logue made, and wrote a little preface to
each department of his Museum. These
explanations of his designs ought not, in my
opinion, to be published ; for they appear to
be mere sketches of what he meant in future
to have finished. To thesewritings, however,
I shall frequently refer, because they show
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In praising Hunter, I by no means wish
to disparage Cuvier; on the contrary I ac-
knowledge the industry with which he has
collected information by reading ; and the
great additions he has made to the stock of
public knowledge relative to the subjects
on which he treats. I admire, also, his clear
arrangement, and the genius which is dis-
played throughout his works. We observe
a constant endeavour to discover the series
and order of facts ; the variety of means em-
ployed for effecting the same purpose; at-
tempts to reduce a number of facts to one
general principle ; in short, the endeavour
to discover the causes and nature of what-
ever we observe; the hope of effecting
which, appears to be the most potent in-
centive to labour, and the accomplishment
its most gratifying reward. To shew that
Cuvier has not wrought so hard without
some animating motive, I quote his own
words. % Pourquoi tel animal ne se nour-
rit-il que de chair, tel autre que de vege-
taux ? D’ou celui-ci tire-t-il la finesse de
son odorat, ou celle de son ouie? D’ou
viens que l'oiseau voit egalment bien a des
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the cause of the vital phaeenomena. He per-
ceived that however different in form and fa-
culty, every creature was nevertheless allied
to himself, because it was a living being ; and
therefore he became solicitous to enquire
how the vital processes were carried on in
all the varieties of animal, and even vege-
table existence. In the progress of science,
genius, with light and airy steps, often far
precedes judgment, which advances slowly,
and either finds or forms a road along which
all may proceed with facility and security ;
but the direction of the course of judgment
is often suggested, and its actions are ex-
cited and accelerated by the invocations of
preceding genius.

Whether truth be discovered by that pe-
netrating foresight which is characteristic of
genius, or ascertained by the more laborious
methods of experiment and induction, still,
when it is once found, each succeeding
observation serves but to convince us of its
nature and reality. No one could be more
scrupulous in admitting propositions to be
proved, than Mr. Hunter; yet he was con-
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vinced that his opinions respecting life were
true, by a course of patient and persevering
meditation, on all its pheenomena, in a man-
ner 1 shall endeavour more fully to point out
in the succeeding lectures. Yet these opi-
nions, though correspondent to those of the
wisest philosophers of ancient times, were
so little suited to the modes of thinking of
his contemporaries, that it required no small
degree of hardihood, in a man of little
education, to maintain them, in spite of the
apathy or derision with which they were re-
ceived by persons of greater general learn-
ing. Such, however, is the hardihood that
conviction produces.

When, however, conclusions are deduced
by a course of patient and persevering con-
sideration of voluminous and multifarious
evidence, it is scarcely possible to detail
the causes and processes of thought by
which we have been led to them; and
this, I doubt not, made one of the diflicul-
ties which Mr. Hunter encountered in com-
municating his opinions. By investigating
the works of mature, we collect facts from
| c 3
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which we deduce opinions.  On the form-
ation and importance of opinions, I have
already taken the liberty of expressing my
sentiments before to this assembly, to which
I now beg leave to add, that there are
many who think clearly, who do not think
deep]y ; and tl'ue}r have greatly the advan-
tage in expressing themselves ; for their
thoughts are generally simple and easy of
apprehension.  Opinions immediately de-
duced from any series or assemblage of facts
may be called primary opinions, and they
become types or representatives of the
facts from which they are formed, and, like
the facts themselves, admit of assortment,
comparison, and inference; so that from
them we deduce ulterior opinions, till at
length, by a kind of intellectual calculation,
we obtain some general total, which in like
manner becomes the representative and co-
efficient of all our knowledge, with relation
to the subject thusexamined and considered.
In proportion to the pains we have taken
in this algebraical process of the mind, and
our assurance of its correctness, so do we
contemplate the conclusion or consum--
11
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“the present occasion, to excite your atteri-
tion ; and these are highly important, on
account of their re-action, and the bias
they impart to our opinions in general, and
also to our conduct.

The study of Nature has been com-
pared to the working of an inexhaustible
mine, abounding in rich materials; but
which require to be assorted, refined, and
wrought up, ere they can be converted
to useful purposes. Some dig the ecrude
materials from the mine, others assort and
refine them ; whilst others again, construct,
with the wrought substances, instraments
of great utility in the future acquisition of
knowledge. Surely, I may be permitted to
consider opinions as the instruments of in-
tellect, for it both forms them and employs
them in its future operations ; and when also
they are well constructed, they illuminate
and render intelligible surrounding objects ;
but when ill formed, they only obscure and
- disfigure the face of nature. In adverting
then to Mr. Hunter’s Museam, by thus cir-
cumscribing my designs, I shall not in the

G .
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life, which the progress of science seems
to me to have most perfectly confirmed.
The probability of his opinions on this
subject is to be inferred from analogy ;
their rationality from their adequateness to
account for all the vital phaenomena. As
Sir H. Davey’s experiments fully prove
that electricity may be superadded to, and
that it enters into the composition of all
those substances we call matter; 1 felt
satisfied with this establishment of the
philosophy of Mr. Hunter's views, nor
thought it necessary to proceed further,
but merely added, ¢ It is not meant to be
affirmed that electricity is life. I only
mean to argue in favor of Mr. Hunter’s
theory, by shewing that a subtile sub-
stance of a quickly and powerfully mo-
bile nature, seems to pervade every
thing, and appears to be the life of the
world, and that therefore it is probable a
similar substance pervades organized bo-
dies, and is the life of these bodies.” I
am concerned, yet obliged to detain you
by this recapitulation, because my mean-

ing has been either misunderstood or
misrepresented.
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of generally distributed nutriment, and
could also prepare from it a still greater
variety of dissimilar substances. Mr. Hun-
ter shewed us that Life was also an archi-
tect, that it built up a great variety of cu-
rious structures or edifices, in which it
continued to reside and execute its future
functions. No unprejudiced person can, I
think, possibly doubt that it is by the
active power of Life such effects are pro-
duced. Mr. Hunter shewed that the ac-
tions of life are various, that in nerves they
are rapid, though not so forcible as in mus-
cles. By such actions he accounted for the
sympathies of remote organs, and the
instantaneous effects produced on, and by
the brain, from and in the remotest parts
of the body. Ie shewed that the most
obvious, and in general most surprizing
manifestation of vital activity, which is
called irritability, was not necessarily con-
nected with a muscular structure ; and
when apparently connected with the same
structure, was subject to considerable va-
riations in its actions. By means of the
active powers of life, he also saw how it
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and into rays not calorific, refracted in like
manner to the opposite side of the spec-
trum beyond the violet colour; and that
the calorific and uncalorific rays produce
effects similar to those occasioned by the
two kinds of electricity ; and thus afforded
additional reasons for believing that subtile
mobile substances do enter into the com-
position of all those bodies which the sun
illumines, or its beams can penetrate.
Late observations induce the belief, that
even light may be incorporated in a latent
state with animal substances, and after-
wards elicited by a kind of spontaneous
separation, by vital actions, or by causes
that seem to act mechanically on the sub-
stance in which it inheres. * All the late
discoveries in science seem to realize the
speculations of ancient philosophers, and
shew that all the changes and motions
which occur in surrounding bodies, as well
as in those which live, are the effect of
subtile and invisible principles existing in
them, or acting on them.

* Sce Dr. Hulme’s, and Dr. Macartney’s papers in
ihe Philosophical Transactions.
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Brodie.* As the circulation of the blood will
continue in warm as well as in cold blooded
animals without the influence of the brain,
provided respiration be artificially kept up
in the former by means of a pair of bellows,
Mzr. Brodie severed the connection of the
brain from the top of the medulla spinalis,
which in effect instantly kills the animal,
and thereby prevents further suffering in
the experiment, and then maintained ar-
tificial respiration, and consequent cir-
culation, for more than two hours. Yet
under these circumstances the body cooled
as rapidly and regularly as that of another
animal in whom respiration and circu-
lation ceased upon the division of the
medulla spinalis. This experiment shews
that the change produced by respiration
on the blood is not of itself alone sufficient
to maintain the ordinary temperature of ani-
mals. Chemical science has not yet explain-
ed how the intense heat and light are pro-
duced, which are occasioned by the transit

* Philosophical Transactions, 1811, Cromian Lecture,
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of electricity through the air. That the
powers of life regulate electrical actions is
evident ; and may they not in this manner
produce some of those variations of tem-
perature to which I have just referred?
But admitting that the refined operations
of modern chemistry should actually shew
us the means by which the variations of
temperafure are in every instance pro-
duced, they would not explain the cause
of those actions by which such means are
rendered efficient ; which actions constitute

the essential difference between living and
dead bodies.

Neither would chemical science, by ex-
plaining the regulation of temperature, un-
fold the cause of the other vital phaeno-
mena; for instance, the prevention of pu-
trefaction and irritability. The heat of in-
cubation would hurry on the putrefaction
of a dead egg, but the white and yolk of a
living one, which we cannot suppose to be
organized, do not putrify, though theyun-
dergo changes subservient to the nutrition
of the young animal they are designed to

D
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support. Doctor Macartney, who has of late
particularly attended to this subject, gives
it as his opinion, “ that when fluids change
their composition, it is often by some vital
action in themselves, instead of a fermenta-
tive process, or the mechanical operation of
solids upon them, as is commonly sup-
posed.”* Were irritability shewn to be an
electrical pheenomenon, and I consider it al-
ready demonstrated that they are electri-
cal actions which cause the various combi-
nations and decompositions so constantly
occurring in all parts of living bodies, and
upon which their formation and functions
so greatly depend; yet the consideration
of the vital pheenomena proves that such
electrical operations are under the influence
and control of the vital powers. I am
aware that there is an obscurity in my first
lectures, arising from my not explicitly de-
claring my sentiments ; which did not then
appear necessary, and even now may per-
haps be deemed presumptuous and impro-
per. In my opinion experimental science

* See article Incubation, in Dr. Rees’s Encyclo-
padia,
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elated by the progress of science, may
think me hasty, and that I had better have
waited to see what her ample page might
have eventually unfolded. To them I bow
with respect, and assure them, that 1 would
have done so, had the subject been merely
an abstract question in Physiology.

——— .

Few however are they who contemplate
‘the nature of life «in the calm lights of
mild Philosophy ;” nor do I affect to in-
clude myself among that very small num-
ber. In becoming the advocate of Mr.
Hunter’s Theory of Life, I knew I should
irritate what many might consider as a very
formidable Party. Formidable, because
some of them possess extensive information,
are subtle disputants, have words at will to
make the worse appear the better argu-
ment, and are writers even by profession.
Yet I feared them not, because I knew,
that words do not make, but merely adorn:
arguments. Nevertheless I thought it pru-
dent to entrench my subject behind a little
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done, that life is more like electricity or
magnetism, because its operations are occa~
sional ; it may vary in degree, and admits of
being annulled or abstracted, without evi-
dent difference in the subject to which it
has belonged. My preceptors, suddenly
shitting their ground, call upon me to con-
sider life as an effect resulting from the
combined action of certain structures. I
own I am not disposed to follow such
leaders, yet if I do, I discover that they
wish me to consider life to be nothing;
which I take to be the plain English of
the Physiology contained in some late
French publications relating to this subject.

When Sir Isaac Newton explained the
laws of attraction, and of the motion of
those substances we call matter ; though he
wished only (0 announce facts, without at-
tempting to account for them, though re-
luctant to hypothesis, he afterwards felt
obliged to suppose that there might be an
ather forming a bond of connection and
reciprocal action between their distant mas-
ses and molecules. In the anatomical lec-
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tures which I have had the honor of deliver-
ing in this theatre, when speaking of the
ultimate fibres of the body, I observed that
they varied in the properties of rigidity, pli-
ability, strength, and elasticity; and that
such properties could not be considered
to be dependent on the quantity of matter
contained in the fibres, which would be
estimable by weight, to which such pro-
perties bear no proportionate relation ; and
consequently, that these properties must
be attributed to certain powers of attrac-
tion and repulsion operating in various
modes and degrees, between the atoms of
which such fibres are composed. How-
ever minute the atoms may be which com-
pose those visible and tangible substances
we call matter, Sir Humphry Davey’s ex-
periments shew, that each atom is sur-
rounded by electric substances possessing
powers of attraction and repulsion ; and
which substances are not only capable of
acting upon the integral parts of bodies, but
also upon the largest masses of matter.
These electric substances produce decom-
position and recombination, and by such
D 4
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means destroy the mechanical properties
which had before obtained. Thus we see
the toughest wood slowly decay, or sud-
denly consumed by fire.

So numerous are the phanomena in na-
ture, that suggest and enforce the belief
that subtile substances may and do pervade
others more gross and inert, and produce
effects in and upon them ; that no surprize
can be excited upon finding that contem-
plative men have in all ages adopted and
inculcated this opinion. Yet it was not
till of late years, by observing the phano-
mena of electricity and magnetism, that de-
cisive evidences of this proposition were ob-
tained. In considering these subjects, we
observe the utmost boundaries of human
knowledge, for all our information must
be derived from our senses, which can ne-
ver give us any cognizance of the atoms
that compose surrmmding bodies. Yet this
horizon of our views has been always dis-
tinetly seen by lung—mghted observers ; and
advanced as we are in knowledge, we can
see no further. Persons of different cha-
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If, however, those professed sceptics,
whom I have incorporated under the title
of Moderns, really suppose that they have
no opinion on certain subjects, they deceive
themselves ; for by repeatedly thinking that
there may be nothing which is not an object
of sense, they at last bring themselves to
believe that there is nothing, which is a
positive opinion, and also a creed found to
have various conveniences. Else whence
arises their zeal to make proselytes and to
refute the opinions of others, who, perceiv-
ing the deficiencies and fallibility of our
senses, believe that there are many things
far more demonstrable to reason than te

sight.

Mr. Hunter’s opinions may be denied,
but camnot be refuted. It is, however,
easier to maintain a proposition diametri-
cally opposite to truth, than one originating
in any intermediate degree of error. Those,
therefore, who attempt to account for the
vital pheenomena upon any other suppo-
sition than the one I have had the honor of
advocating in your presence, would lead us
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vinced that nothing can exert no force, and
consequently that these forces must either
be the attributes of the atoms which com-
pose an organized body, or of some subtile
and invisible substance superadded to, and
inherent in it.

It has been said that Comparative Ana-
tomy contradicts Mr. Hunter’s opinions
respecting life, for where there is no organ,
there is no function. If Nature did not
design an animal to see, no eye is con-
structed ; but how the want of an organ
can affect the general question of what life
may be, I am too dull-sighted to discover.
It will be shewn, and I think it must be
admitted, that life is an organ builder, as
well as a performer on the instruments it
constructs. That organization alone does
not produce the functions which belong to
life, must, I think, also be granted. A
man may sleep with his eyes open, and his
friend stand before him with a light ; yet
the organization of the retina does not
enable the sleeper to perceive the image of
his friend, though vividly depicted on its
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Why these sceptics try to ridicule what
they cannot refute ? and whence arises the
irritability they have displayed? The na-
ture of this kind of irritability is, indeed,
well known to Physiologists, it is but the
common consequence of debility when ex-
cited. But what is the exciting cause,
what provocation has been given to them ?
It must be as 1 surmised ; they have opi-
nions and are irritated at any thing contra-
" dictory which they cannot oppugn. The
very term of superaddition is discordant to
their ears ; the supposition that there may
be any thing which is “not an object of
sense, or actual demonstration, torments
them ; they themselves perceive, that the
superaddition of life to structure may, in-
deed,warrant the supposition of a substance
having the properties of perception and
volition being superadded to life; and that
there may be “ more things in heaven and
earth, than they in their philosophy dreamt
of.” Should such opinions gain ground,
the privileges of scepticism seem endan-
gered ; their proselytes may no longer re-
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ceive with perfect confidence the assurance
of philosophical liberty, the assurance that,
because they are sensitive and rational
creatures, true philosophy, therefore, con-
sists in gratifying their senses, and acting
as their reason dictates, for their own ad-
vantage, independently of all other consi-
derations, Wherefore do they tell us,
that we know not why a muscle acts, or a
nerve feels, and that both are properties of
organization ? Is it not because they wish
to persuade others, as perhaps they may
have brought themselves to believe,  that
when the brains are out, the man is dead.”
Yet surely, it does not necessarily follow,
that perceptivity and consciousness are
annulled, because those actions have ceased
by which they have hitherto been affected
or manifested.

I have heard it said that I was wrong in
bringing forward a metaphysical subject
before this assembly; yet no one can, I
think, account Mr. Hunter’s theory of life
to be metaphysical ; for we infer no more

than we do with respect to electricity, that
§
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it is equally probable there is an electric
fluid and a vital principle. Permit me to
repeat, that I excited your attention to the
consideration of this subject, not only be-
cause it affords a strong proof of Mr. Hun-
ter’s genius and reflection, but because
I felt assured, that without understanding
his opinions respecting life, no one can
understand his general Physiology, or that
Pathology which it was my principal duty
and desire afterwards to explain. He
seems to me to have written under a per-
suasion that others knew what he did re-
specting the vital fumetions, and xhad
thought as he had done, and his merits as
a* Physiologist, had therefore been less
generally perceived from the want of this
previous information and reflection.

What Mr. Hunter thought about sen-
sation I know not; what I think, I willingly
declare, which 1s, that it can be neither
the result of organization, nor an affection
of mere life. In reasoning on the motions
of the matter which surrounds us, and also
of that of which we are composed, we must
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and collectively. I admit, that the belief
that man is a machine, does not tend to
alter his natural and established motions,
and consequently, that there have been
many good and moral sceptics. But I also
know, that the good dispositions will want
that excitement and energy which the op-
posite sentiments produce, whilst the bad
will be left without control. It is equally
apparent that the belief of the distinct and
independent nature of mind, incites us to
act rightly from principle ; to relieve dis-
tress, to repel aggression, and defend those
who are incapable of protecting them-
selves ; to practise and extol whatever is
virtuous, excellent, and honourable; to
shun and condemn whatever is vicious and
base ; regardless also of our own personal
feelings and interests, when put in compe-
tition with our duty.

We all seek for truth, and on her ap-
proach, and in her presence, are ready to sa-
crifice, without hesitation or reluctance, our
most favorite opinions ; — but to exchange

opinions for other opinions, as in this case
TGy =
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hence results the good or evil derived from
association. That in France, in a nation
where the writings both of its philosophers
and wits have greatly contributed to demo-
ralize the people, I do not therefore wonder
that those of their anatomists and physio-
logists should represent the subject of their
studies in a manner conformable to what
is esteemed most philosophical or clever.
But that in England, the chief excellence of
whose inhabitants is, that they are a think-
ing people, who consider the probable ends
of conduct from its beginning ; that in this
country, particularly after so arduous an ex-
amination, and so rational an explanation of
the vital pheenomena have been presented
to us by Mr. Hunter, the mere opinions
of some French anatomists, with respect
to the nature of life, should be extracted
from their general writings, translated,
and extolled, cannot, I think, but excite
the surprize and indignation of any one

fully apprized of their pernicious tendency.

The education and course of life of me-
dical men tend to make them sober-minded,
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Comparative Anatomy, is evident; but we
need not defame the memory of so great a
contributor to general improvement, by sup-
posing that he was ignorant of the advan-
tages and disadvantages of his own scheme,
particularly as he has himself so frequently
acknowledged the latter. Though he thought
it right to-arrange the subjects arbitrarily,
and chiefly by their external characters,
because, those but little informed could then
co-operate with the more erudite, he must
have known that he violated the arrange-
ment of nature ; for even with respect to
plants, he separated the individuals of their
families, and placed them apart amongst
strangers with which they had no na-
tural connexion. Of his twelve botanic
Classes, there are but two which have a
claim to be considered natural ; and even
in these, it is not unexceptionable., I al-
lude to the classes Tetradynamia and Syn-
genesia. Surely too, Linnéus must have
perceived that he committed still greater
outrages against natural order in the animal
kingdom. I would never advise my young

friends, to endeavour to raise their own
12
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reputation, by attempting to depress that
of another ; for general observation spee-
dily detects, what each has done for the
promotion of science ; and their respective
merits are impartially appreciated by the
public ; therefore the attempt to underva-
lue another, becomes an offence against
public opinion, and at the same time,
¢« shews a most pitiful ambition in him
that uses it.”

Mr. Hunter knew nothing about sys-
tems; when he met with an animal he had
never dissected, he cared but little by what
name it was called, to what family it be-
longed, with what others it was associated,
either by natural or artificial ties. He
chiefly wished to know, how its food was
digested ; how its blood circulated ; how
it respired ; what were its feelings, instincts,
and habits ; how it secured or defended it-
self from injury ; how the mu]tiplic&tinn of
its species was effected and insured. Yet,
by noting the facts relative to these sub-
jects, it surely must be interesting to ob-
serve, how much his arrangement and ex-
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dently original opinions ; or that the works
of his own hands were copied from those
of others. If others preceded him, he
will still appear like Ferguson the astro-
nomer ; who, whilst a shepherd’s boy, drew
accurate charts of the Heavens, knew the
course of the planets, was acquainted with
the nature and application of the mecha-
nical powers, constructed various time-
keepers, planned and executed sun dials in
different aspects for his neighbours; and
when at length his fame attracted the
notice of the surrounding gentry, and a
subscription was raised to send him to
Edinburgh, that such rare talents might
not remain uncultivated; he was, as he
said, surprized to learn that all he knew
and much more, had been already known.
Both instances will serve to shew the
extent of knowledge which rarely-gifted
individuals are capable of acquiring by
their own observation, ingenuity, industry,
and reflection.

In the first department of his Museum,
Mr. Hunter displays the firm and rigid
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parts being apparently the consequence of
vital actions in the latter. There is one
experiment of Mr. Hunter’s, I may men-
tion, because it displays the reflective cha-
racter of his mind, and the persevering
industry with which he prosecuted every
subject that excited his attention. Hav-
ing set beans in a tub filled with earth,
which had perforated apertures in various
directions ; he contrived mechanism to keep
it constantly revolving round an axis; to
shew that the ordinary operation of gra-
vitation had no effect in producing the ex-
tremely varied course which the young
plants took in order to arrive at the surface.

Specimens of some plants, parts of which
undergo sudden motions, stand first among
the preparations in the Museum. Re-
specting this subject Mr. Hunter observes
in his MS. in 1776, < All plants are not
endowed with evident motions, yet in some,
such motions occur in parts of them, and
apparentlyfrom the application of particular
stimuli, as the rising and setting of the sun,
&c.  Some also are affected by touch, so as
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immediately to be put in motion by it. Of
the nature of the organization subservient to
these motions, we are ignorant. We know
not whether they may arise from organs
formed purposely to produce them, or from
all the neighbouring parts being joined in
consent to occasion this effect. It seems
probable, however, that the power is ana-
logous to the irritability of muscles.”

Next are exhibited the nutritive fluids
both of vegetables and animals, and also
the fatty substance which makes so consi-
derable a part of the body in the latter class,
because all their different structures must be
formed from these nutritive materials. The
nutritive fluids, or blood of animals, and the
sap of some vegetables spontaneously coa-
gulate; but in other vegetables, the addition
of acetate of lead is necessary to produce
coagulation. The nutritive fluid, or blood
of insects, and the lower kinds of animals,
is shewn to be colourless, with the ex-
ception of that of some worms which have
red blood; and that in reptiles and fish,

‘the red colour which is so generally con-
F
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sidered as characteristic of that fluid begins
to be added. Though blood is so subtile
a fluid as to be capable of permeating the
minutest vessels of the body, yet that part
which spontaneously coagulates, becomes
very firm, tough, and unsoluble ; often also
assuming a fibrous appearance. From the
exact similarity of these fibres to those of
which muscles are chiefly composed, which
Mr. Hunter has taken great pains to exhibit
in preparations you will observe in the
Museum, he inferred their identity ; an in-
ference which modern chemistry has since
established.

With respect to animals, Mr. Hunter
observes in M.S. 1776, ¢« In the more
imperfect animals, it is very probable
that there are no fixed parts, but that all
parts are irritable and have motion, like
the urinary bladder or an intestine. As
animals become complicated, and have
various motions, especially the progressive,
then such motions are more divided or par-
tial ; for which purpose it is necessary there
should be substances whose firmness and
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in the fish, fowl, and quadruped.” Mr.
Hunter adds, * shell is a substance made
use of in the animal kingdom, chiefly as
a defence against accidents, serving the
purpose of a retreat !”

This extract convinces me that there is
scarcely any thing in Professor Cuvier’s
Lectures, relative to the construction of ani-
mals, with which Mr. Hunter was unac-
quainted ; and it must be interesting to ob-
serve the correspondent views which these
highly informed men have taken of the same
subjects. As Mr. Hunter’s object was Phy-
siology, or an enquiry into the functions of
Living Beings, he has not been solicitous
to exhibit all the facts relating to their con-
struction. Professor Cuvier, has, on the
contrary, devoted his first seven Lectures to
display the latter subject, in so ample and
satisfactory a manner, as cannot, I think,
fail to gratify the reader. Some animals are
soft and undefended ; some inhabit shells ;
some may be said to have an external articu-
lated skeleton, serving also as a defence ;
and the rest an internal skeleton. He re-
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In the construction of animals, we find na-
ture proceeding upon an uniform plan, and
by variation of the same means, contriving
to produce beings extremely diversified in
form and faculty. It has been observed that
Comparative Anatomy furnishes abundant
facts to the natural theologian, shewing that
intelligence must have operated in the con-
struction of living beings, by the evidence
it affords of design, and of the adaptation of
means to ends. This observation is however
more perfectly verified by human, than by
Comparative Anatomy ; for so well is man
acquainted with his own wants and desires,
and with the structure of the human body,
that he must be a dull, inconsiderate, or
perverse character, who can contemplate
the organs and structures which compose
it, without a feeling of admiration. The
very reverse however happens in Compa-
rative Anatomy. Many of the animals we
dissect, are, when living, concealed from
our view ; they are hid beneath the surface
of the earth, or the waters; they fly aloft
in the air ; or secrete themselves in the re-
cesses of the forest ; so that we have little
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to continue its species, which seems to be
the consummation of animal existence.
Neither can we avoid remarking, how ad-
mirably the perceptions and faculties of ani-
mals are adapted to the situation which they
occupy in the graduated scale of existence.
As far also as we can discern, we percelve
the same evidences of design and admirable
contrivance ; and the facts we learn from
the examination of the structure and func-
tions of living beings in general, may indeed
be said, “to come more home to every
man’s business and bosom,” than any we
collect from the study of Nature in other
departments of science.

You find displayed in the beginning of
the Museum, many forms of the moving
powers or muscles ; and also the uses of
elastic ligament are shewn, which some-
times produces motion, and sometimes re-
tains parts in certain positions, by its me-
chanical properties, without the expense of
muscular exertions. Tt is this substance
which keeps open the valves of shells and
the claws of lobsters, so that no power is
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exerted but in closing them ; it is this sub-
stance also which supports the head of ani-
mals, without muscular effort, whilst they
are grazing.

I remind you, gentlemen, that Mr. Hunter,
who did not consider life to be dependent
on organization, was [ believe the first who
clearly ascertained and publicly announced
the fact, that muscles, after contracting to
their utmost, might gradually acquire a new
sphere of contraction.  This fact was first
ascertained by the following case, which I
relate, because I believe it is not generally
known. A lady who had both knee pans
broken and greatly retracted, came to Lon-
don many years after this accident, and
consulted Mr. Hunter on her case. Almost
every other surgeon would have considered
it hopeless. He, however, who was con-
stantly thinking about the reparative pro-
cesses, began to enquire whether the long
union which had taken place between the
distant portions of the bone was of a liga-
mentous and unyielding nature. To ascer-
tain this point, he endeavoured to force the
upper portion still higher, and found that
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the lower followed it, and that a motion of
the leg was thus produced. The muscles
were however unable to move the retracted
part of the patella, because they had already
withdrawn it to the utmost extent of their
original power. Mr. Hunter saw no reason
why muscles; thus circumstanced, might not
acquire a new sphere of contraction, yet he
saw no mode by which they were likely to
do so, except through the influence of the
will of the patient ; and to persuade a per-
son to will what must appear to them an
impossibility, was the chief difficulty he had
to encounter in his endeavour to ascertain
the proposed subject of enquiry. He per-
suaded his patient to sit on a table; and
suffer her legs to swing backwards and for-
wards. This they did in the same manner
and from the same causes that a pendulum
does.  She could indeed retract the limbs
turther under the table than their pendu-
lous motion would carry them, by the
agency of their flexor muscles, but she
could neither check their motion in this di-
rection, nor prolong it in the opposite one,
by any exertion of the extensors. Mr.
Hunter urged the patient to sit at intervals.
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inches. Nevertheless, in this state, the
bones having become firmly united, the
shortened muscle acquired a new sphere of
contraction. The particulars of this last
case are recorded by Sir Everard Home,
in a Cromian lecture, published in the Phi-
losophical Transactions for 1795.

Mr. Hunter next displays the anatomical
facts relating to the formation of bone, and
exhibits specimens of that variety, the black
periostenm of the silk fowl of Guinea. He
also shews the various kinds of joints and
substances by which the bones are con-
nected. The formation of shell, and the
growth of horns, are likewise exhibited by
various preparations. As these subjects
have been already considered in this thea-
tre, I have no wish to say any thing about
them on the present occasion, except in
~ reference to one particular.

. Every one at all acquainted with the mind
of Hunter, must be assured that he could
not fail to be much interested with the facts
velating to the annual renewal of the stag’s

11
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times opposite ones exhibited. He really
seems interested in observing, that old
women sometimes become bearded, and
that the old hen pheasant forms and displays
the beautiful plumage of the male bird.

In some late works on Physiology, I find
it spggested, that the formation of one part
or organ, creates a necessity for the forma-
tion of another ; and therefore it happens,
I presume, according to this mode of rea-
soning, that men become bearded and stags
wear horns. Yet these writers have not
suggested any reason for the occasional ex-
hibition of the delusive signs to which I
have been referring, and I suspect that the
consideration of this subject in general, has
been omitted, in drawing such conclusions
as I have just referred to.

According to Mr. Hunter’s notions” of
life, those occurrences which denote the
sexual character are to be considered as
the effects of sympathies existing between
remote parts of the body; which, like
other instances of sympathy, are liahle to
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the vital processes with one another in the
same animal, and in all the varieties of liv-

ing beings.*

Under the influence of these notions, we
cannot be surprised that he is interested in
recording the facts, which seemed to him
to shew that when age has annulled the
principal sexual powers, their appropriate
external evidences are not only discon-
tinued, but sometimes those of an opposite
character are displayed. T

The difference of form and character be-
tween the male and female of most animals

* If, indeed, all the pheenomena of life were pro-
duced by the super-addition of a subtile substance, or
substances capable of causing chemical composition,
decomposition, variations of temperature, and actions,
according to the suggestion contained in the first lec-
ture, page 35, without being regulated by any other
vital energy, but acting in conformity to pre-established
laws; still the results are so different from what we
observe from the operation of the same causes in mat-
ter in general, that the laws of life must be peculiar,
and, therefore, require to be made a separate study.

+ Mr. Hunter’s paper on this subject will be found
in the Philosophical Transactions for 1780.
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is in general considerable and striking, and
denoted by circumstances very diversified,
but not reducible to any general rules.
Yet this difference does not seem a conse-
quence of necessity, for there are some spe-
cies of animals in which it scarcely can be
said to exist, and in others the female is
the larger and stronger, partaking more of
what we usually deem the masculine cha-
racter.

That  the characteristic signs of either
sex are in general deficient, in proportion
to the deficiency of the most essential and
important of the sexual organs, must be ad-
mitted. Yet as the cases denoting this fact
in the female, are not common, it may be
proper to refer to some of them. Mr. Pott
removed the ovaries of a woman which had
been protruded from their natural situation
into the groins, like hernia in common.
The uterus never afterwards menstruated,
the breasts wasted, and the body became
muscular and robust. Mr. Pears relates
the case of a woman born without ovaries,
in whom the other sexual organs were

G
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formed, though they remained in a dwarf
and inefficient state. She never manifested
any of the attributes of the feminine cha-
racter. She was broad-shouldered, and
small round the hips, like a man.*

How fond Mr. Hunter was of animals,
how closely he observed their form, habits,
modes of action, and progression, Sir E.
Home has already told us in this theatre.
He preserved the skeletons of most of the
animals he had dissected, and there are
probably 800 specimens in boxes, which
he had no room to display, neither is there
space enough in this building. That he
was an observant and accurate comparative
osteologist is also apparent from his last
papers in the Philosophical Transactions,
containing a commentary on fossil bones,
found in caves near Bayreuth, and else-
where. Mr. Hunter has, however, exhi-
bited and contrasted some of the ske-
letons of animals, and preserved specimens
of those of ‘rare and curious forms ; he also

* Philosophica! Transactions for 1805,

i

T (.
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the organ of sensation, volition, and other
faculties. In proportion to the size arid
complexity of the brain, with reference
to the size of the nervous system, do
animals appear to possess various kinds
and degrees of perception and intelli-
gence. Camper and Hunter, at the same
time, attended to the apparently descend-
ing series in the construction of the heads
of animals. The head of the African
does really in some degree, and in some
individuals more particularly, approximate
in form to that of the monkey ; in the
sloping direction of the forehead, the size
and depth of the temporal fossa, in the
flatness of the nose, the projection of the
teeth, and the diminution of the chin.
We also observe this approximation in
other parts of the African skeleton ; in the
length of the loins, and in that of the fore-
arm and leg, compared to the arm and
thigh ; in the flatness of the foot, and pro-
jection of the heel. In the head of the
monkey we distinguish the same things,
but in so aggravated a degree, that we at
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once recognize the head of a brute, pos-
sessing little cranium and much face, a
mere approximation of form to the human
head, a mockery, with which, in general,
we are more disgusted than pleased. In
the quadruped, the forehead is nearly an
horizontal continuation of the face, and
the jaws, so greatly extended, that the
cranium is but little apparent, and the face
constitutes the chief part of the head. In
the bird and in the fish we observe the
same circumstances, but in a much more
striking degree. So greatly did these ob-
servations interest Sir Joshua Reynolds,
that, in his portrait of Mr. Hunter, he has
left his portfolio open at that part where
this descending series is sketched.

This is the first time, on the present oc-
casion, that I have to call your attention to
the very curious and problematical con-
catenation which exists in all the works of
Nature. In the African, we perceive a link
connecting the human form with the ex-
tremely diversified forms of the brute crea-
tion. I cannot forbear to add, that though

G 3
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there is an approximation in the form of
the African to that of brutes, there is none
in his nature; for well educated Africans
have displayed great powers of mind.

Camper also remarked, that the heads of
persons of intellect, were generally charac-
terized by a large and prominent forehead ,
and that in the Greek antique head, the
forehead is made to project beyond what is
natural, or has been ever observed. It
has, 1 believe, been a question among ar-
tists, why we are so fascinated by the sculp-
ture of the Greeks. The intellect of the
Greeks seems superior to that of most
other nations; their philosophers, poets,
orators, and designers, have all left wus
models difficult to imitate, almost impos-
sible to surpass. With a kind of intuitive
perception of the 7o xzrov of whatever is
excellent or beautiful, they formed an
ideal perfect head, and have exaggerated
those circumstances in which the human
head differs from that of a brute ; yet with
a delicacy that leaves the excess beyond
what is natural to man, not readily distin-

e s
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guishable. The head of a brute has its
forehead oblique, or declining towards a
horizontal line, drawn from the top of the
face; and the sides of the forehead con-
verge from the orbits, so as to make it
narrower at the top ther at the bottom.
The Greeks made the human forehead
advance a little before a perpendicular
line, and they raised it to an uncommon
height. They made it also diverge from
the orbits, so as to be Broader above than
below. The eyes of animals are placed at
the sides of the head, so that they see la-
terally, and some even behind them. The
human eyes are made to look forwards;
whenever they glance to a side, they indi-
cate either fear or distrust. The Greeks
seem to have paid attention to this point ;
the eyes are made to look strait forwards,
and the outer edge of the orbit is so
wrought up, as seemingly to preclude a
contrary vision. The eyebrow is a feature
peculiar to the human face; and I think
it must be regarded chiefly as an organ of
expression. In the antique head, this part
is finished with much labour and skill.
¢ 4
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The bridge of the nose is also peculiar to
the human face; it is represented very
prominent, or raised much above the level
of the orbits. The Greeks thought it most
beautiful when it proceeded in a strait
line from the forehead, whilst the Romans
preferred it arched.  The nostrils are formed
as little like a snout as possible ; they are
apertures for respiration, and for smelling,
in the human subject, and their motions
contribute to expression. The orifice of
the mouth, though occasionally used for
eating, seems chiefly constructed in the hu-
man face, for the articulation of our words ;
and the motions of the lips are also
strongly indicative of our feelings. The
Greeks represented the mouth according to
these views of the subject. They made it as
little like a devouring aperture as possible.
They made the orifice of small dimensions ;
the lips thin, but muscular and expressive ;
and they sometimes even flattened the
arch of the jaws in an excessive degree.
The chin, which is peculiar to the human
countenance, they made to project very
considerably, and in the males they repre-
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sented it broad. I forbear to say more, be-
cause this is a subject rather of taste than
of science; yet design all this, effect but

this, and you will form the front of Jove
himself

Doctors Gall and Spurzheim tell us that
brutes have a forehead and hind-head, but
they want the middle part of the head,
which is peculiar to man. Man is a
long-headed animal ; there is a great ex-
tent of brain between the fore and hind
parts. The top of his head is arched, and
in some individuals, in a peculiar degree;
so that the hair falls to either side, and
hence results the naturally parted forelock ;
and it is there that our new cranioscopists
believe they can discover signs indicative of
moral sentiments and excellence. Perhaps
some spice of vanity may be perceived in
Milton’s description of the head of Adam,
for it seems to be copied from his own.

His fair large front and
Eye sublime declared absolute rule ;
And hyacinthian locks down from his
Parted forelock manly hung, clustering.
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Doctors Gall and Spurzheim further tell
us, that the instincts or propensities of
brutes may be judged of from the form of
their heads, and assert the same with re-
gard to the human subject ; which latter
assertion does not appear discordant to
general observation. For if the human
head be more produced in those parts pe-
culiar to man, so does its possessor fre-
quently appear to have more of the intel-
lectual character; or if in those parts com-
mon to him and brutes, so has he more of
the propensities in which he participates
with animals in general. Even this was
observed by the Greeks, who, to use Dr.
Spurzheim’s own expression, “ never com-
mitted such an absurdity as to put the head
of a gladiator on the shoulders of a philo-
sopher, or the reverse.”

The speculations of these gentlemen ap-
pear to me very ingenious, and calculated
to unravel some of the intricacies of the
human character, as well as to establish a
just distinction between the faculties of

animals and those of man. The peculiar
8
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original dispositions and talents which

certain individuals possess, must either

be ascribed to original qualities of mind
or to causes which may produce them.

To me, who think it absurd to suppose

that perception and volition are the result
of organization, or an affection of mere

life, and consequently who believe them

to be properties of something distinet, it

is even pleasing to perceive how any thing

essentially perceptive and possessing con-
_sciousness and volition as the natural and

seemingly necessary adjuncts of perception

may be variously affected, and consequently

prone to certain actions. To me; the
plurality of our senses has always appeared |
a strong argument for the individuality of
mind. Isee, I hear, I am variously affected.

I am more delighted with the objects 1

behold, or more charmed with the melody

I hear.

If Doctors Gall and Spurzheim téll us, that
in consequence of certain conformations of
our brains, we have propensities, such as

brutes also possess, productive of good orevil
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according to the degree or direction in
which they are exerted, they only attempt
to account for facts of which we are all
conscious. Men are by nature brave or
fearful, generous or covetous, candid or
cunning, fickle or determined ; and these
original qualities, though they admit of
being controlled and suppressed, cannot be
altogether annulled. Our great student of
human nature and conduct, whose repre-
sentations of them must ever render him
the delight, admiration, and glory of his
country, has also metaphorically pourtrayed
that mixture of good and evil which be-
longs to the human character. ¢ Our web
of brain is as a mingled yarn, the good and
ill together; our virtues might be proud,
if our vices whipp’d them not; and our
vices would despair, were they not cherished
by our virtues.”

There is nothing in the assertions of
Drs. Gall and Spurzheim contradictory to
the results of general observation and expe-
rience. It is admitted that the superior in-
tellectual faculties can and ought to contral
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the inferior propensities. It is admitted
that we may possess organs, which, never-
theless, may be inactive, fron natural tor-
por or want of education. General obser-
vation and experience proclaim, that sus-
ceptibility is the chief incentive to action,
that it is the source of genius; and that
the character of man greatly depends upon
his education and habits. We educate our
faculties ; what is at first accomplished with
difficulty, by repetition is easily performed,
and becomes more perfect and established
by habit. Trains of perceptions and
thoughts also become firmly concatenated,
and occur in succession. Even our feelings
undergo the same kind of education and
establishment. Casual feelings of good-
will, by repetition strengthen and produce
lasting friendship ; whilst trivial sensations
of disgust, in like manner, may occasion
inveterate hatred. When the remembrance
of our perceptions recurs, they are often
concatenated with other perceptions, modi-
fied by reflections, and associated with feel-
ings ; and it is by means of the repetition
of such trains of perceptions, thoughts,

10
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and feelings, that habits of thinking and
acting are acquired and established. Yet
such reflections and associations are pro-
duced and regulated by the actions of our
own minds ; and it is therefore evident, of
whatever materials Nature may have made
us, she has at least given us great powers
of forming and fashioning ourselves. Had
the dispositions and powers of our minds
been similar, human life would have been
dull and monotonous. Their variety ena-
bles us by education to attain different
kinds and degrees of excellence, and to be
useful to one another.

The very supposition of the organs which
are said to form the distinctive characters
of the human race, appears to me extremely
ingenious. Every one knows that some in-
dividuals are more prone to the accurate no-
tation of facts; others to their comparison,
and to forming judgments from analogy ;
others to the investigation of causes; and
others to those sportive combinations of si-
milar and dissimilar things productive of wit
and humour ; which facts are attributed to
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to the degree and direction in which the
force has been applied. If, therefore, I
push a bullet contained in a tube, in a hori-
zontal direction, I infer that it moves for
the same reason, or from the same kind of
cause. But if I put the tube in an oblique
or perpendicular direction, I find the bullet
move with different degrees of velocity and
force from another cause, gravitation. If I
explode gunpowder in the lower part of a
tube held in a perpendicular direction, con-
taining also a bullet, I find the ball forced
upwards for a time by one cause, and then
it descends in consequence of another. My
senses may indeed inform me of the ap-
pearances of light and shade, in the sur-
faces of spherical and many-sided figures ;
but if, after having studied all that human
ingenuity and industry has discovered rela-
tive to these subjects, I am able, in the
absence of the object, to represent upon
paper a spherical or many-sided figure, do
I not manifest a knowledge of the causes
of light and shade beyond that which my
perceptions alone would have produced ?
If also, I can at will present the angle of a
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they would tend to produce mutual for-
bearance and toleration. We should per-
ceive how nearly impossible it must be that
persons should think and feel exactly alike
upon any subject. We should not arro-
gantly pride ourselves on our own virtues
and knowledge, nor condemn the errors
and weakness of others; since they may
depend upon causes which we can neither
produce nor readily counteract. The path
of virtue is plain and direct, and its object
distinctly before us; so that no one can
miss either, who has resolution enough ne-
ver to lose sight of them by adverting to
the advantages and allurements, with which
he may be presented on the one hand, or
the menacings with which he may be assail-
ed on the other. Yet no one, judging from
his own feelings and powers, can be aware
of the kind and degree of temptation or
terror, or the seeming incapacity to resist
them, which may have induced others to
deviate. Now though, from the foregoing
considerations, I am pleased with the specu-
lations of Drs. Gall and Spurzheim, I am
however quite incompetent to give any
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opinion as to the probability of what they
have suggested ; because I see no mode by
which we can with propriety admit or re-
ject their assertions, except by pursuing .
the same course of investigation that they
themselves have followed; a task of great
labour and difficulty, and one which, for
various reasons, I should feel great repug-
nance to undertake.

After these general observations on the
form of the human head, the mansion of
the mind, and the index of its character, I
proceed to describe that of the teeth, which
commonly make a part of the skeleton. In
man, they must be regarded chiefly as the
means by which he masticates his food ; yet
Mr. Hunter did not, in my opinion, consi-
der the teeth of animals in general as sub-
servient principally to this purpose, but
placed them in his Museum, for reasons
that will hereafter be explained, among the
instruments and weapons that are allotted
to animals.

The four front teeth, in man, have their
H 2
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edges overlapping each other, like the
blades of a pair of scissars, and seem well
calculated to cut in slices the food which
. admits of such adivision. The side front
teeth, which correspond to those teeth
in animals, called tusks and tushes, fangs
and venom teeth, are in the human
subject, round in front, flattish behind ;
they increase in size as they project from
the gum, till having attained their greatest
magnitude, they become suddenly and ob-
tusely pointed. They have long roots
inserted deeply in the jaws, and the
pointed termination of their bodies pro-
jects a little beyond the level of the line
made by the edges of the other teeth.
These teeth seem well calculated for break-
ing into small pieces hard substances, and
thus preparing them for the action of the
grinders. All the back teeth in the human
subject are grinders, and there are two
small and three large on either side, in each
of the jaws.

That nature meant man to grind his food
by means of his teeth, is to be inferred, not
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only from their form, but from the mecha-
nism of the joints of his jaws, from the great
strength and various actions of his muscles
of mastication, and from the lever formed
by the coronoid process to increase their
power. I do not know, however, that we
are warranted to infer from the teeth alone
what kind of food nature designed us to
live on. Some vegetables and animals are
peculiar to certain districts, and will not
thrive in other situations; whilst other
kinds of vegetables and animals, are found
more generally distributed over the surface
of the globe. Grass and corn thrive every
where. Man also seems an universal ani-
mal. He can, and does live in some places
upon vegetables only, whilst in a Greenland
winter, his chief sustenance is derived from
oil and fish. Nature may have given man
means to grind his food, that he may ex-
tract the greatest quantity of nourishment
from a deficient supply of it; and he can by
mixing different kinds of food qualify sub-
stances for trituration, which by themselves
would be unsuited to that process. It is
also one of his characteristics, and in which
H 3
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he seems much to delight, that he is a
“cooking animal.” The human teeth are
also of great use in the articulation of our
words.

1 should certainly not fulfill one of my
objects in these Lectures, which is to dis-
play, to the extent of my ability, the merits
of Mr. Hunter, were I to omit in some
part of them, to notice the surprizing la-
bours he bestowed, in investigating the
structure and functions of animals of the
whale kind. In all the works of nature,
we perceive extreme variety. The teeth
are not only various in their formation and
re-production, but also in the substances
of which they are formed, and the pur-
poses which they serve; and as some of
the whales present a very curious instance
of this sort, I trust I shall be excused, if
I introduce the subject on the present oc-
casion. In Mr. Hunter’s paper relative to
the structure and functions of animals of
the whale kind, there is abundant evidence
of the peculiar character of his mind. We.
see the student of nature on the most
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extended scale, solicitously enquiring into
all those particulars which adapt these
animals to the peculiar situation they
occupy in the scale of existence. The
horizontal direction of the tail, so different
from that of fish, and the cause of the pe-
culiar strength of the flexor muscles, ana-
logous, as he says, to the lumbar muscles
of animals, is shewn to be calculated to
raise the most prominent part of the ani-
mal, where the blow-hole is placed, above
the surface of the water for respiration ;
whilst the horizontal motions of the tail
are equally adapted to depress it to the
depths of the ocean in search of food.
The motions of the tail cause these animals
to move up and down in a curvilinear di-
rection, which makes them appear hump-
backed, and thus the dolphin is generally
represented. We see this in porpoises when
they swim slowly and near shore, alternately
respiring and grubbing along the bottom.
Yet these creatures can, with their powerful
tails, scull themselves forwards in a strait
direction with surprizing speed, passing a
ship whilst she is going at the rate of ten
" 4
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miles an hour, with the same apparent ce-
lerity, as if she were lying at anchor.

The back bone of this tribe of animals,
is formed as in quadrupeds * ; it has not
the flexibility nor lateral motion of that
part- in fishes, neither have they side oars
or fins, and therefore they are unable to
pursue the quickly varied and versatile
motions of the finny tribe. They say,
however, that a squadron of porpoises will
encompass a shoal of herrings and drive
them into a small bay to devour them.
- Though many of the whale tribe have teeth,
they probably chiefly feed upon medusee,
sepiae, shrimps, &c. which they find on the
shores and depths of the ocean, or when
pressed by hunger, they may destroy and
devour one another. Mr. Hunter found
‘the eye of some kind of whale undigested
in the stomach of the grampus. We can-
not consider them as predacious animals,
for these in general are suspicious, cunning,

* Mr. Hunter has put up a preparation of the inter;
vertebral substance, which is similar to that of quadru-
peds in general.
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and solitary, whilst the whale tribe have an
opposite character. The porpoises accom-
pany our ships on the voyage, and they
say the dolphin has been known to come
to the shore when called for food he had
been accustomed to receive; observations
and stories of this kind may have formed
the basis of different poetical fictions.

For so monstrous a creature as the great
whale, when thus constructed to obtain a
supply of food for its vast bulk, would
appear to us, were we ignorant of the
means which nature has contrived, a sub-
ject of the greatest difficulty. But she has
made his mouth an enormous trap, and has
given him whalebone teeth, the fringed
edges of which form a finely meshed net
to encompass his prey. We must suppose
him groping along the bottom of the ocean,
his jaws extended, his mouth a vast cham-
ber, twenty or thirty feet in length, and ten
or twelve in breadth, filled with water,
containing meduse, sepize, shrimps and
small fish, when gently closing his jaws,
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they are encompassed in a net formed by
the decussating fibres of the fringed edges
of the whalebone teeth. The tongue, which
is soft like a feather bed, and very thick,
being applied to the roof of the mouth,
the water is expressed through the aper-
tures of the net, and then the food is swal-
lowed. Thus is the most powerful Levia-
than obliged to obtain his livelihood by the
exercise of the wily arts of the fisherman.

Mr. Hunter supposes, that the oil and
spermaceti which these animals form in
such abundance, not only serves to give
them buoyancy, but also proves a store-
house of nutriment in cases of failure in
the ordinary supply of food ; for he found
the cells that contain spermaceti empty
in some instances, which, he thought,
indicated that the animal had been for a
long time without food. The whole of the
whale tribe have also complicated stomachs
like those of ruminants, which enable
them to extract the greatest quantity of
nourishment from whatever food they may
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half a century ago, was accustomed to illus-
trate its use by comparing it to a bladder
partly filled with water, and placed between
two trenchers; in which case, the water
would readily diminish in bulk as the cir-
cumference of the trenchers became ap-
proximated on the one side, and would
occupy the encreasing space on the other.
As the exterior ligaments are unyielding,
this variation of form in the central pivot
could never have taken place, had not an
elastic substance intervened between them.

It is interesting and creditable to human
intellect, which thus penetrates into the de-
signs of nature, to know, that in the great
fish, the squalus maximus, or basking shark
of Pennant, this, then merely suppositious,
structure is actually found. There is in the
centre of the intervertebral connection, a
bag of water, and so great is the elasticity of
the substance by which it is surrounded,
that when Mr. Clift cut into the bag, the
expansion of the elastic matter, projected
the fluid to the height of four feet in a
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large and perpendicular stream, compress-
ing the bag into a small compass, and
forcing its sides into numerous wrinkles.

Behind the body of each vertebra there
is a bony ring, and these rings, when op-
posed to one another, constitute a canal for
the protection and transmission of that
important part, the medulla spinalis.
From these rings, seven processes are con-
tinued, four of which serve to make joints,
connecting the vertebree with one another.
There are two ascending and two descend-
ing articular processes. Two processes
also stand out laterally, and are called
transverse, and one backwards, which, be-
ing in general pointed, is named spinous.
These latter processes chiefly serve to give
attachment to the muscles which support
and move the vertebral column.

Upon the form of the articular processes,
the degree and kind of motion which takes
place between the several vertebra, seem
entirely to depend. In the neck, the op-
posing surfaces of the articular processes

11
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are smooth and oblique planes, a forni
which admits of a limited and equal degree
of sliding motion forwards and backwards,
from side to side, and also of a turning or
vertebral motion of one bone on another.
We know that the vertebral column in the
neck, admits of an equal motion in these
different directions, so that we can touch
the breast with our chins, the back with
our hind head, and the shoulders with
either ear. We can also turn the neck, so
as to describe with our face a complete
semicircle. In the last motion, the effect
is, however, augmented by the peculiar
turning of the first vertebra upon the
- second, which will be separately described
hereafter. In the neck.we find the spinous
processes short and horizontal, so as to
afford no obstacle to the extension of that
part, and we find them formed in a similar
manner, in all animals which have long
necks and carry their heads far backwards.

In the back, we find the articular pro-
cesses formed into perpendicular planes,
which preclude any motion either forwards
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the body are permitted, without commu-
nicating motion to the limb.

The elbow joint moves like a hinge,
backwards and forwards. Now, if the first
joint be a ball and socket, and the second
a hinge, it is manifest that the hand may
be put in almost every possible position
within the area of that space, the circum-
ference of which it is competent to describe
by its utmost extent of motion. There are,
however, two bones in the fore-arm; and
one of them alone has its motions restricted
to those of a hinge. This is called the ulna,
and is the bone which sends backwards a
projection, we name the elbow. The top
of the elbow gives a surface for the attach-
ment of the tendinous fibres of the extensor
muscle, and affords a lever to increase its
power. The lever in the human subject, is,
however,inconsiderable,compared with what
we observe in animals, the power of whose
progressive motions greatly depends on the
drawing backward of this part. We observe
this in our dogs, and horses, and other ani-
mals; and it forms the first apparent joint
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bend the elbow, we generally wish to ap-
proximate or apply the hand to some part
of our persons ; and in consequence of the
oblique direction of the pulley, we accom-
plish by one motion, what would have
required two, had the groove been formed
straight, as it is in animals. That part of
the ulna which is next the radius, for so the
other bone of the fore-arm is called, is hol-
lowed out into a semicircular cavity, in
which the radius revolves to a certain
degree. The top of the radius is formed
into a shallow cup, which fits on to a
convexity of much greater extent of
surface in the bone of the arm. There-
fore, the cup can move forwards and back-
wards, in correspondence with the motions
of the ulna, and can also, in any state of
flexion or extension of the joint, turn round
upon its own axis. The radius has also a
semicircular convex surface, which is lodged
in the excavation of the ulna, and at the
same time revolves in that cavity to a cer-
tain degree. Such is the mechanism by
which we are enabled in any state of flexion

and extension of the elbow, to turn the
o
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a motion between the two rows of carpal
bones, so that when the wrist is bent, the
arch of the carpus forms a kind of knuckle
without any angular projection. We find the
same structure in the second apparent joint
of the fore-legs of quadrupeds. What seems
a knee is the wrist, and they kneel upon
the knuckle of the carpus. The fabric of
this part is particularly strong. Its arched
form secures it from injury from above,
the carpal ligament from below; but it
is equally uninjured by forces applied to
its side, else how could boxers strike with
‘such force, or animals leap as they are
known to do.

The four metacarpal bones, which are
interposed between the carpus and fin-
gers, arc made large at either end, to form
joints, and small in the middle, to afford

room and arrangement to muscles, which

move the fingers from side to side. Their
bulky ends, which join on to the carpus, are
connected by nearly plain surfaces, and
admit of no manifest motion. The other
ends, which support the fingers, are formed
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intorounded heads, and thefirst bones of the
fingers have cup-shaped corresponding ca-
vities, so that considering the skeleton
merely, we might suppose the joint was one
.of the ball and socket kind, admitting of
motion in all directions. We find however,
that the ligaments are so arranged as to
himit the motions of the joints chiefly to
those of flexion and extension, allowing in-
deed of slight motion from side to side,
and a slight horizontal turning of the fin-
ger on the end of the metacarpal bone,
which motions are greatest in the fore and
little fingers. The articular surface of this
convex end of the metacarpal bones con-
tinues so far backwards and forwards, that
we can extend the fingers a little beyond a
right line with the metacarpus, and we can
bend them to more than a right angle.
The metacarpal bones are so connected by
ligaments and muscles, as to prevent these
endsseparatingfrom oneanother, and spread-
ing, when we grasp convex bodies ; and the
end of the metacarpal bone, which supports
the little finger, has a powerful apparatus
of muscles expressly allotted to it, to keep
K 2
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it firm, in opposition to the power of the
thumh, when we grasp bodies wi_l;h force.

The bones of the fingers are made a little
convex behind, but flat in front, for the
convenience of grasping. The second and
third joints of the fingers are formed into
hinges, admitting only of flexion and ex-
tension. The last bones of the fingers are
very small, the nail causing the apparent
breadth of the end of the finger.

The thumb consists of three bones, the
first of which is articulated to the carpus,
and the joint appears like a hinge, though
from the looseness of the ligaments, it
admits of a small degree of motion in very
various directions ; which motions appear

more considerable than they really are,

when their effect is observed, as the extre-
mity of so long a radius as the .thumb
makes. In consequence of this freedom of
motion, we are enabled to apply the end
of the thumb to each of the fingers and to
different parts of the hand, and also to place

the thumb in direct opposition to the power
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elbow and shoulder. As the hand moves
through a yet more considerable portion
of a circle in the utmost flexion and exten-
sion of the wrist, as it admits in all these
motions of being carried to one side or the
other, it is obvious that we can take hold of
bodies in any point of the very considerable
area, the circumference of which, the hand
is competent to describe, when the other
joints of the arm are moved to their great-
est extent. The excellence of the mechan-
ism of the pectoral extremities of man is
proved by its results. The structures are
so strong, and the powers so great, that we
can seize, and hold, and pull, and push,
and strike, with great power, and in such
surprizingly varied directions ; and yet the
joints and powers are so nicely formed
and adjusted, that we can also take hold of
the smallest objects, and guide them with
the greatest gentleness, nicety and diversity
of motion, by which means we are enabled
to model and design the minutest objects.

The weight of the head, arms, and upper
part of the body rests, as has been shewn,
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in equilibrio on the bone which supports
the base of the vertebral column. This
wedge-shaped bone is called the os sacrum
they say, because that part of the animal
was frequently offered in sacrifices. Itisvery
broad above and narrow below, so that the
weight which it supports would only tend
to depress the broader part of the wedge in-
to the narrower space, and render the fabric
more secure. The sacrum is convex be-
hind, and concave in front, for it forms a
part of a somewhat circular bony cavity
placed at the bottom of the belly and
called the pelvis or basin. The sacrum
terminates by a smooth surface of small
- extent, and oblong in the lateral direction,
on which there moves backwards and for-
wards a little bone which is called the os
coceygis, from its supposed resemblance to
a cuckow’s beak. This bone is occasionally
thrust backwards, but is usually held for-
wards by muscles connected to it, and af-
fords the last bony support for the weight
of those bowels which may gravitate into
the cavity of the pelvis in particular posi-
tions of the body.
K 4




136 LECTURE 11I.

This little bone is analogous to the tail
of animals, which is moveable on the end
of the sacrum, and composed of many
pieces of various form in different animals.
I mention this merely as one of the proofs,
though it is far from the best, of the uni-
formity of the plan, and the diversity of
the means and ends we observe in the
construction of animals. The tail very
commonly serves to animals the purposes
of a switch, a balance, and a rudder. 1t
is however a hold-fast in such as possess
the cauda prehensilis, whilst to the kan-
garoo it is a prop and a leaping-pole, and
to the beaver it serves as a trowel.

The sacrum derives support from the
two side bones of the pelvis, by extensive
surfaces, which converge as the wedge di-
minishes. These bones form a kind of
circle, and are united with each other in
front, and thus is the bony circumference
of the pelvis completed. The back part
of the circle being continued from the sa-
cram forms an arch on which the weight of

the body is supported’. No one can, 1
1

e e
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think, view this part of the skeleton
without being struck with its architectural
construction. The wedge forms the key-
stone of an arch, on which, not only the
weight of the upper part of the body,
but also of those loads which we occa-
sionally sustain, is supported. The side-
bones are expanded above the brim of the
pelvis forming the hips, and give support
to the viscera contained in the belly. The
hips are much more expanded in females
than in males. The ancients, who had a
clear and strong perception of whatever is
beautiful and useful in the human figure,
and who, perhaps, delicately exaggerated
beauty to render it more striking, have re-
presented Venus as measuring one-third
more across the hips than the shoulders,
whilst in Apollo, they have reversed these
measurements. The lower part of the side-
bones are formed into oblique protube-
rances, upon which we sit, and here we
have a fatty cushion to6 rest upon. These
prominences are placed parallel to the line
of gravity, so that when we sit upright upon
them, the weight of the body is here again
found to be in a state of equipoize. The
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cavity of the pelvis in the human subject,
is not placed as it is in brutes, in the same
direction with that of the belly. Were it
so, the contents of that cavity would be
continually gravitating towards its inferior
aperture. Even the pelvic viscera cannot
be said to gravitate towards the inferior
aperture of the pelvis, in the ordinary posi-
tions of the body ; whatever presses in that
direction must be protruded.

The weight of the whole upper part of
the body, is transmitted from the arch de-
scribed by the bones of the pelvis, to a se-
cond arch, made by the form of the heads
and necks of the thigh bones. Their heads,
which are very perfectly rounded, making
a considerable portion of a sphere, are
lodged in deep cups, the brims of which
are particularly high in the upper and outer
part, where the:re-action of the ground
against our descending weight, would ordi-
narily tend to dislodge them, had not such
an occurrence been thus guarded against.
These cups are placed a little in front of a
perpendicular line let fall from the top of
the sacrum.  As the weight of the greater

.
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part of the pelvis, and of the muscular
buttocks is placed behind the sockets, so
when we stand upright, the whole of the
incumbent weight is perfectly balanced on
the rounded heads of the thigh bone, and
the most trivial variation in the direction
of the weight, occasions the body to in-

cline towards that part, at which it takes
place.

The hip joint is the most complete ball
and socket joint in the human skeleton,
and the socket can move upon the ball with
the most perfect facility, and with the nicest
gradation and variation. Thus, when we
stand upon one leg, we have the power of
balancing the weight upon the rounded
head of the thigh bone. There are two
modes of balancing, either by moving the
incumbent weight upon the area of sup-
port, or by moving the basis of support
under the incumbent weight. By the con-
nexion of our lower extremities with the
pelvis, we possess the ability of balancing
our weight in both these ways. No better
demonstration of this need be given, than
what is exhibited in those amphitheatres,
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where feats of horsemanship are displayed.
We there see a man stand with one foot on
the saddle, and maintain his balance, when
his horse is at full speed. This he does
when his body is placed horizontally, and
with one arm and leg extended in opposite
directions. To maintain so perfect a ba-
lance, it is necessary that the weight of the
body should move in various directions,
and with nicely adjusted gradations upon
the head of the thigh bone, and also, that
by the motions of the knee and ancle, the
support should be equally varied under the
incumbent weight.

The weight of the body is transmitted
from the arch of the pelvis, to a second
arch made by the form of the leads and
necks of the thigh bones, the basis of which
rests against the side of the bone near its
top, and protrudes that part of the bone
outwards, and the bottom in.a contrary
direction, so as to bring the knee joint
nearly under the general line of gravity of
the whole body, and from this joint, the
weight is transmitted in a perpendicular
direction upon the arch of the foot.
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yield to the incumbent weight. By the
same muscles we are let down easily mnto
our chairs, and they are the agents which

yaise us up again.

There are those who, having by habit
preserved the motion of their joints to the
greatest extent, and of their muscles to
the greatest degree of action and yielding,
can lower themselves gradually so as to sit
upon their heels. These muscles therefore
are employed to break our fall, if it takes
place in the most dangerous direction back-
wards. The strong muscles in front of the
body more potent from the lever with which
they operate, being attached far before the
center of gravity, also concur in bringing
forwards the chest and head, and protecting
them from injurv. We see children, when
in danger of falling backwards, by these
means suddenly sit down upon the ground.
Nature has also formed the lower limbs of
children, whose powers are feeble and un-
practised in balancing, so short as greatly
to diminish the risk of injury from falling.
Most young animals are formed with short.
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limbs apparently for the same reason.
Such formation however cannot be con-
sidered as the result of necessity, for when
the mother suckles her young, whilst
standing, their limbs appear of a prepos-
terous length. When we fall forwards, we
fall as a quadruped stands, our outstretched
arms protecting the upper part of the body,
and our bended knees the lower. When
we stand on one leg, the weight of the
whole body, as well as of those loads which
it occasionally sustains, is transmitted by
the bones of the leg upon the arch of the
foot, which is very convex, and well
adapted for its support, from whence it is
transmitted to the heel behind, and to the
ends of the metatarsal bones which form
the first joints of the toes, so that it rests
upon the ground. Chiefly however the
weight is supported upon the ends of the
metatarsal bones belonging to the great
and little toe which have a strong apparatus
of muscles to keep them steady and pre-
serve them in their relative situation to the
heel. Thus is our weight supported on an
arch and transmitted to the ground by a
L
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tripod : forms well known to be best adapted
for giving support and security of position.
Nature, however, gave us powers of grasp-
ing with our feet, and thus further securing
our position, but these we in general lose for
want of using them. They say, a Chinese
will sit perched upon a ship’s boom when
it swings to leeward, and it is recorded,
that Milo could stand with one foot on a
quoit, and no man in Greece could push or
~pull him off.  If this be true, he must have
been not only a very strong man, but a
very heavy one, and a most expert ba-
lancer.

The arch of the tarsus, like that of the car-
pus, can also resist the effect of forces when
applied against it sideways. We can walk on
the ends of the metatarsal bones, and in that
case, the short toes do but seem to increase
the extent of surface on which we are sup-
ported. This security against injury in this
direction, is further manifested in qua-
drupeds ; for the tarsus is the structure of
the second apparent joints, in their pelvic or
hind limbs, joints which correspond to the
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to secure the knee and ankle joints in that
state in which they admit of no motion.

Thus standing, all the other limbs are
free to move, and can be moved with great
power, because they are connected to a
perpendicular column which owes its stabi-
lity to its great weight. In the sculptured
figures of the ancients, if' a man is represen-
ted standing on one leg, he seems as firmly
fixed to the ground as a fast-rooted tree;
and associating freedom and power of mo-
tion with this stability, we seem to expect
the continuance of that action, which the
figure is represented to have begun. When
we stand upon both legs, we can transfer
the weight from one to the other, with very
little variation in the position of our bodies.
The oblique direction of the thigh bones,
the consequent approximation of the knees,
and the transmission of the weight, in a
perpendicular direction on the arch of the
foot, seems to me designed to give us this
facility.

In progression, the supporting limb
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should be perpendicularly under the center
of gravity of the whole body, and the ad-
vancing one 1s not brought forwards in a
straight but curvilinear direction. This
course is the result of the rolling of the
head of the thigh bone in its socket,
and by it the advancing limb is brought
forwards without striking the other, and
carried to a position inwhich it is more di-
rectly under the center of gravity of the bo-
dy, when that is also brought forwards, than
it would have been, had the limb moved in
a straight line. The free and firm step of the
soldier is the result of the circumstances I
have mentioned. We are more struck and
convinced of this, by observing that carica-
ture of marching which is exhibited by
opera dancers on the stage, for these gen-
try will raise the advancing limb above a
horizontal line drawn from the front of the
pelvis, and performing sundry evolutions
with the foot, will afterwards gently deposit
it where it ought to be placed in ordinary
progression : afterwards throwing the weight
of the body perpendicularly upon it, they
‘exhibit the same extravagancies with the
L 2
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other limb. All which we deem elegant,
because we associate the idea of elegance
with security of support obtained without
effort. As a contrast to such progression
as 1 have described, I request you to ob-
serve, that of a very fat man, who walks
with his legs far apart, and you will see
that he is obliged to shift the weight of his
body from one leg to the other, by a consi-
derable degree of lateral motion at every
step he takes.

All the large muscles that act upon the
thigh bone, turn it, and consequently the
whole limb outwards, so that it appears
evidently the intention of nature, that we
should walk with our feet s'lightl}r turned
to that direction ; but I will not detain
you, by shewing in what various ways
this position of the limb contributes to the
facility of our motion, and the security of
our support. -

Yet there is one circumstance I may
mention, though it relates to a subject
rather curious than useful. There appears
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one can observe the figure without at once
perceiving, that it is far better calculated
for cleansing the Augean stables, than for
catching the stag of (Enoe.

Many of the bones which compose the
skeleton are connected together without
admitting of motion upon one another ;
and in this case, portions of elastic gristle
are interposed between them to prevent
jarring, and they are tied together by un-
yielding and exceedingly strong ligaments.
When bones move upon one another, when
a true joint is formed, the corresponding
surfaces of each bone are covered by gristle,
which is exquisitely smooth or polished.
Between these smooth surfaces, a liquor,
like white of egg, is effused to prevent their
adhesion, and to facilitate their motion.
The escape of this synovial liquid from the
joint is prevented by capsules; and the
bones are firmly tied together by ligaments
of surprizing strength, which are so con-
trived as freely to admit those motions that
the bones are adapted for, and to prevent
any other. All the parts composing a joint
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possess so little natural sensibility, that
notwithstanding the violent pressure and
rapid motion they undergo, we are scarcely

sensible of the parts, at which such motion
is effected.

I feel that some apology is requisite for
detaining your attention so long upon cir-
cumstances familiarly known, but not in
general sufficiently contemplated, which I
have been induced to do, because we are
far better judges of the causes requiring
mechanism, and the effects resulting from
it, than we are of the vital processes.
Therefore, from this least interesting part
of anatomy, we derive the strongest con-
viction of there being design and con- -
trivance in the construction of animals.
Equal evidences of design and contrivance,
and of adaptation of means to ends may
be observed in the construction of the
frame-work, as I may call it, of other ani-
mals, as in that of man, which subject
seems to me very happily displayed in Pro-
fessor Cuvier’s lectures. Yet there are
some who presume to find fault with the

L 4
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mechanism of the human skeleton. Amn
excellent anatomist once said, there was
not a well made joint in the whole body ;
but he was then talking as a carpenter, like
one who had no means of judging of the
works of nature, but by comparing them
with our own limited designs and perform-
ances. It was however the comparing the
mechanism of the hand and fpot that led
Galen, who they say was a sceptic in his
youth, to the public declaration of his opi-
nion that intelligence must have operated
in ordaining the laws by which living be-
ings are constructed. That Galen was a man
of very superior intellect could be readily
proved were it necessary. I have often
known the passage 1 allude to, made a sub-
ject of reference, but not of quotation, and
therefore I recite it on the present occa-
sion, and particularly because it shews that
Galen was not in the least degree tinctured
with superstition. “ In explaining these
things,” he says, “ I esteem myself as com-
posing a solemn hymn to the great archi-
tect of our bodily frame; in which T think

there is more true piety, than in sacrificing
1
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tually descends to the roots, to nourish and
increase them, and in various instances, to
form means and materials, for the future
production of vegetables of the same kind.

Such is the view of the nourishment of
vegetables, exhibited of late by Mr. Knight,
in his papers published in the Philosophi-
cal Transactions, and which has been drawn
from the results of numerous well contrived
and satisfactory experiments. The ascend-
ing sap has in it no marked peculiarity,
being equally fitted to form the leaf, the
flower, and the fruit ; for he has engrafted
the stalk, upon which each of these has
been produced, upon the same kind of
stem. Also, by dividing the descending
vessels, he has stopped the formation of
the parts below ; and by performing this
experiment in the root, he has prevented
the growth of the potatoe, and even caused

it to be injected from these descending

vessels by which it is formed and supported.

In viewing the subject, according to this
sketch, we cannot but feel surprize, that
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stices with materials to serve for nourish-
ment in the succeeding spring ; and to this
Mr. Knight attributes the increased spe-
cific gravity of wood felled in the winter
$eason.

It is in the leaf, however, that the distri-
buted fluids of plants seem to undergo their
chief elaboration ; for here they are more
freely exposed to the influence of light,
heat, and air ; much, also, is manifestly
thrown off by perspiration ; and much is
probably added, so as to render these juices
competent to form, under the agency of
the vital energies, that extreme diversity
of substances which we meet with ‘in the
leaf, the flower, the trunk, and the roots.

e ————

In animals, the matters by which they
are nourished, is in general taken into a
receptacle or stomach, where it undergoes
a process called digestion; and so analo-
gous are the functions of life in vegetables
and the lower kinds of animals, that M-
Hunter considered this circumstance as
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the chief criterion of distinction between
the two classes. I believe himm to have
been the first person who broached and
established the now generally received opi-
nions respecting digestion. His observa-
tions and reflections suggested to him, that
the liquors secreted by or poured into the
stomach, had the surprizing power of dis-
solving the dissimilar food by which dif-
ferent animals are nourished, and convert-
ing it into a substance sui generis; this
being the first and most important step to
sanguification, or its ultimate conversion
into that nutritive fluid which is distri-
buted to every part of their bodies, for
their formation and support.

Mr. Hunter knew that the gastric fluids
were neither acid nor alkaline, nor endowed
with any predominant quality, such as
would induce us to suppose they had these
_ wonder-working powers. He was fully ap-
prized of the variety of substances from
which different animals thus derive their
nourishment. He mentions that the vo-
racious caterpillar which eats such quanti-
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horse gives ready passage to liquids, and
even to the fibrous part of the food.

That animal will drink at once three or
four times more water than his stomach can
contain, which passes rapidly through his
intestines till it arrives at his capacious
cecum, where it lodges.

He continues to eat in like manner,
and the surplus of food must readily pass
through the pylorus before it bhas been
completely digested ; on which account he
would waste a great deal of food, had
not nature contrived to produce a kind of
second stomach and digestion in that part
of the bowels called the intestinum caecum.
Mr. Coleman, professor at the veterinary
college, suffered a thirsty horse, which was
to be killed, to drink as much water as he
chose, and after six minutes, the alimen-
tary canal being examined, it was found
that the water had passed from the stomach
through the small intestines, a distance of
sixty feet, and was collected in the caecum.
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tainty of our knowledge with regard to the
nourishment of this and some other ani-
mals.

With such exceptions, all other animals
have a digesting cavity, and the lowest or-
ders appear to have no other organs, the
whole interior being stomach, and the whole
animal forming only the walls by which it
is surrounded and supported, as is exem-
plified in actiniae and medusze. Mr. Hun-
ter, in his M.S. of the year 1776, writes
as follows: « The apparatus necessary for
digestion is as simple as any thing we can
well conceive. It only requires a bag of
cavity fit to contain the substance to be
digested, joined with the power of furnish-
ing the fluid capable of digesting the said
substance. It is therefore to be considered
as a gland and a cavity. Indeed, it is ne-
cessary, that another apparatus should be
added ; a system for absorbing the digested
food and nourishing the bag, as well as
preparing the fluid it secretes.” Before
this time, Mr. Hunter had injected the ves-
sels of medusz from the stomach with co-
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loured glue, and their distribution is parti-
cularly beautiful. He was well acquainted
with the fact that fluids may be imbibed
from various apertures in the branches or
members of these animals, and conveyed
through tubes into a common cavity, which
I merely mention to shew that he was ac-
quainted with that form of animal called
rhizostome or root-mouthed.

As an evidence of an animal being little
else than a stomach, Mr. Hunter has exhi-
bited a specimen of the actinia associata.
The mouth, which is surrounded by tenta-
¢ula, leads into a cavity, like the finger of
a glove, the animal being no more than the
substance which forms the walls of this
cavity, Mr. Hunter, in his M.S. proceeds
to say, “ that in some animals the stomach
has but one aperture, serving equally to
receive the food, and reject its residue. In
others a distinct aperture is allotted for each
of these functions. As the digestive organs
become complicated, we find the stomach
or digesting cavity has added to it an intes-
tinal tube, in which the food undergoes
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animal or vegetable substances partook
of the nature of such substances, and if
dried and burned, emitted the same odour,
and produced similar results to those which
occur from the decomposition of the same
substances before they have undergone such
solution. Nay, he told us further, that the
chyle formed from animal matter rapidly
putrified, whilst that prepared from vege-
tables was slow in undergoing a similar
change. As an abundance of nitrogene
seems to be the base of animal substances,
so its disposition to combine with hydro-

~ gene, and to form ammonia, seems readily

to break up the general bond of union of
the parts forming the compound. Whilst
engaged in examining the chyle, he also ex-

amined the lymph which the absorbent ves-

sels contain, and his chemical friends, who
were men of great knowledge and ability re-
port, that it is.in all respects like the blood,
except that it wants the globular particles
and colour of that fluid, a proof that these
vessels, as well as others, modify their con-
tents, which is a physiological subject, I ll
shall subsequently have to discuss, . |
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played, because it will shew you, in some
degree, the extent of his researches in Com-
parative Anatomy ; and also, because you
will find the other vital organs, exhibited
in the same animals, provided they admit
of it, in all the different departments of the
Museum. A great number of other animals
will, however, be found in other depart-
ments, which are not included in this,
for, though such animals may exhibit
interesting varieties in other vital organs,
they contain no remarkable peculiarity in
those concerned in digestion. Mr. Hunter
examined the structure of echini, crustacea,
and some molusca with particular attention,
and caused drawings of exquisite beauty to
be made of them. I take this opportunity
to shew you some of these drawings, and
to inform you that there are probably one
thousand of them belonging to the collec-
tion. Mr. Hunter was particularly fond of
drawings and paintings, and consequently
rather fastidious as to the representations
given of the objects in which he took so
great an interest. There was no poor artist of
talent in this town, that he did not befriend
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the minute absorbing vessels which must,
nevertheless, exist in these roots, conse-
quently, I conclude that he exhibited this
preparation merely as an argument ; as if
he had said, you must grant me that there
are vessels to imbibe the juices of the earth
which afterwards become the sap or nutri-
tive fluid of the plant ; and I am convinced
there are similar vessels to perform a simi-
lar function in all parts of animal bodies.
After having been teazed and perplexed by
sceptics, he could only reply from analogy,
and therefore, I suppose he put up this
root, which though it shews little to the
eye of sense, he thought might demon-
strate much to the eye of reason.

Mr. Hunter, however, has exhibited in
this department of his Museum, many spe-
cimens of what may be considered as the
trunks of these undemonstrably minute
vessels. IHe also injected them in whales,
to shew their analogy to those found in
other mammalia, and that they were very
minute vessels, even in such monstrous
animals.

- CHEIE - =
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the same opinions relative to absorption
before him. Mr Hunter has made his own
commentary upon several of the passages,
and as it seemed to him that by nothing
short of a new construction of words and
sentences could any resemblance of opi-
nions be made to appear ; he was induced
toadd, ¢ this reminds me of a dispute that
took place between a zealous convert to the
Newtonian philosophy, and a Hutchinso-
nian, in which the latter having, by garbling
and transposing certain passages from the
Scriptures, seemingly made good a very ab-
surd proposition ; the latter retorted, yea
but it is also written, Judas went out and
hanged himself ; moreover it is added, go
thou and do likewise.” Those who were
acquainted with Mr. Hunter, know full

well that he had a great deal of drollery
in his composition.

No one can read Mr. Hunter’s works
without being convinced that he was a man
of perfect candour and scrupulous veracity.
Such a character must be its best biogra-
pher, and I am much gratified that he has,

12













204 LECTURE V.

shew with how little, and with what various
organization life could accomplish its prin-
cipal functions of assimilation, formation,
and multiplication. Who has seen the
multitudinous, distributive, and absorbing
vessels, and all the other organization
which doubtless exist in the vitreous hu-
mour of the eye, than which no glass ever
appeared more transparent or more seem-
ingly inorganic? How strange is 1it, that
anatomists, above all others of the mem-
bers of ‘the comgmunity of science, should
hesitate to admit the existence of what they
cannot discern, since they, more than all
the rest, have such constant assurance of
the imperfection and fallibility of sight ?

Amongst the zoophytes, Professor Cuvier
says, that in medusae and similar animals,
vessels arise from their digestive cavities,
which do not return, but exhaust their
contents in deposition, effusion, and tran-
spiration. It is ascertained that Mr. Hun-
ter injected the vessels of medusa from the
digestive cavity, in some of the specimens
preserved in the Museum in the year 1779,
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seum in the common earth-worm. The
animals of this class have in general large
vessels on each side lying in contact with
the air-vesicles or lungs, which are consi-
dered as the venous trunks returning the
blood to the dorsal vessel. They are exhi-
bited in the Museum injected in the leech.
Mr. Hunter says, they are the venz cave,
or great returning veins of the body, and
also the pulmonary veins, for in them the
blood is aerated. His mode of expressing
this two-fold office, is by saying, such veins
are both corporeal and pulmonary.

It must be exceedingly difficult to inject
the vessels of vermes, so as to display their
communications ; nor do I find that Mr.
Hunter has made any preparations to de-
monstrate the various branches of the dor-
sal vessel or its returning veins. What is
asserted in general with respect to this sub-
Ject, has 1 believe been chiefly discovered
by observations made with the microscope
on those animals when living. Mr. Hun-
ter, in expressing his observations on the
manner in which the body is supplied
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from the dorsal vessel in these animals,
says, they have not one aorta or distri-
butive trunk, but many aortze.  Professor
Cuvier, in his account of the organs for
the distribution of nourishment in the class
of vermes, principally appeals to the evi-
dence of what may be seen in the areni-
cola, or lumbricus marinus of Linnéus. Sir
Everard Home, being particularly desirous
of examining the circulation in this ani-
mal, on account of its having external
branchiz, sent for Mr. Clift to the coast of
Sussex for this purpose ; and their conjoint
observations on the vessels and circulation
in this and other vermes, are printed in the
Philosophical Transactions for 1816.

That Mr. Hunter was as well acquainted
with the circulation in animals of the worm
kind, as any of his successors, is I think,
evident from his writings. He says, they
have the most simple kind of circulation,
which is, when the blood, propelled by the
heart, becomes aerated in its circulating
passage. He also says, the motion of the
blood is a kind of undulation, which phrase,
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though not sufficiently explanatory, must,
I think, principally have been suggested
by what is observable in animals of this
class. I am, however, aware that the mo-
tion of the blood in the vessels of the
chicken and its appendages before they are
conjoined, and a circulatory motion conse-
quently established, might have suggested
the same expression. In worms, we.see
the dorsal vessel pretty suddenly filling,
till it is distended with blood ; it then con-
tracts, urging on its contents, till it is
empty, when, after a time, it is again reple-
nished. Thus wave follows wave, but the
cause of this interrupted, or seemingly un-
dulatory motion, has not perhaps been fully
explained. Analogy would induce us to
consider the systole and diastole of the
dorsal vessel, as similar to what is observed
in the heart of the higher classes of ani-
mals, and that the tardiness of the circu-
lation is the cause of this apparently un-
dulatory motion.

The spiracula or trachez in the sides of
worms terminate in vesicles, which are con-
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vessels, which he considered as absorbents,
extending from the bowels, laterally nearly
the whole length of the animal, and termi-
nating in small vesicles, which lie in con-
tact with the respiratory organs. In the
former he found numerous minute tubes
continued from the intestines, which are of
considerable length, and which, after rami-
fying towards their extremities, terminate
in little oval cells or caeca, which are lodged
in the sides of the animal, in contact with
the pulmonary vesicles.

There are different preparations of these
parts in the Museum, and when the intes-
tines happen to contain a whitish substance,
it is also seen in the tubes and cells ; when
the bowels contain a blackish matter, it is
likewise found in these appendages. What
Mr. Hunter thought respecting this subject,
1s not known. Such tubes may be consi-
dered either as terminating in the intes-
tines, or proceeding from them.
In order to attempt the investigation of

this subject, I requested Mr. Clift to inject
10
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and worms succeed to insects. I have told
you what Mr. Hunter knew and thought
about the structure and functions of worms ;
first, because it is probable that analogy, as
well as his own observations, which may
indeed have been biassed by analogy, led
him to believe, that the circulating and
respiratory organs of insects were similar to
those of vermes. Like Swammerdam and
others, he considered the dorsal vessel as
the heart of the insect, and it is exposed
in his Museum in the bee, the preparation
being marked, the heart of the bee. We
find bees, beetles, and silk-wornis injected
in the Hunterian Collection, but how, no
one can tell. I should not have supposed
that Mr. Hunter would have injected from
the spiracula or orifices of the traches,
with which he was well acquaihted. Yet
the injection, wherever impelled, might
have been effused, or have got into and per-
vaded the air vessels, which is supposed to
be the case, by those who put faith in the
modern opinions respecting the anatomy of
msects. Mr. Hunter also believed, that
the pulmonary organs of insects were simi-
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lating organs and lungs like those of vermes.
Lyonnet, Cuvier and others, assert that the
dorsal vessel found in insects, gives off no
branches, and that no motion of fluids can
be perceived in them, even by the aid of
the microscope. Professor Cuvier says,
“ tout le corps est nourri par une fluide
stagnant.” Yet even vessels can produce
a free and forcible motion of their contents,
as i1s evident in vegetables, and in the ab-
sorbents of the higher classes of animals.
If there were no current in the fluids of
insects, how could liquors run so freely
as they are known to do from the contorted
tubes that form their glands? Professor
Cuvier is disposed to consider the irrita-
bility of animals as greatly dependant on
the aeration of the blood; and ascribes
the vivacity and power of insects to its
great exposure to air. Yet this opinion
cannot, I think, be maintained as a general
inference in physiology ; for what animals
are more agile, powerful, and indefati-
gable than fish, and yet we have reason
to believe their blood is very imperfectly
aerated ? "
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I have done, as I am convinced Mr.
Hunter would have done, candidly acknow-
ledged his opinions, and readily admit
them to be erroneous, if they are shewn to
be so. I eannot, however, but imagine
how he would have rubbed his head, and
thought, and wrought, till he had satisfied
his mind respecting this subject ; when, if
he became convinced that the modern opi-
nions were right, we may readily suppose
what a train of reflections would have suc-
ceeded. How curious must it appear that
these very vivacious and powerful little
creatures, which also possess such a com-
plex apparatus of muscles, should be nou-
rished in a manner not unlike that of vege-
tables ; that the food, when digested, should
be absorbed from their bowels, and that the
-absorbing system should become the distri-
butive one, without the aid of any pumping
engines or hearts to urge on the current.

To Mr. Hunter, however, who believed
life to be a principle independant on strue-
ture, which could exercise its functions
with diversity of means ; none of the cir-
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throw it out in a mixed state. He distin-
guishes in this class of animals between the
corporeal and pulmonary hearts, observing,
that the snail has a heart for the former
circulation and not for the latter. He par-
ticularly examined, and was thoroughly
acquainted with the circulating and respi-
ratory organs of the cuttle fish, which are
displayed with his usual perspicuity and
accuracy, by preparations in the Museum,
and also by beautiful drawings, two of
which have been lately published in the
Philosophical Transactions for 1816, by Siz
Everard Home.

As no one can doubt Mr. Hunter’s know-
ledge of the circulation in fish and reptiles,
I shall say nothing on this subject, except
remarking, on account of the physiological
inference the fact admits of, that the fish
has only a pulmonary heart. It is com-
posed of an auricle and ventricle, the for-
mer receives the blood returned from all
parts of the body, and the latter propels it
through the gills, where, having undergone
the change produced by respiration, it re-







aa0 LECI'URE V.

ties ; and his friends must have supplied
him with the terms which he employs,
Monocoilia, Dicoilia, Tricoilia, and Tetra-
coilia. He considers the heart as a pump,
which forcibly impels the fluid it contains
into the vessels. Where there are two ca-
vities, he says, one is an auricle, and the
other a ventricle. The auricle is a cistern or
reservoir, from which the contents are sud-
denly forced into the more eflicient cavity
or pump. Sometimes there is a heart or
pump to the pulmonary circulation, and
none to the corporeal ; and sometimes there
is one for the latter and not for the former,
and sometimes one for each. Even in the
quadruped and bird, in which the heart
appears most complex, he says, it is equally
simple, there is a heart for either circula-
tion, but these are united into one organ.

e A ————

In advocating Mr. Hunter’s reputation
as a general physiologist, I ought not to
omit to commemorate his labours in exa-
mining the circulation of the blood in the
higher classes of animals. Doubtless the
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that which he delivers. I shall therefore
merely tell you what I have been taught by
Mr. Hunter to think with respect to the
principal parts of the subject of the distri-
bution of nourishment in the higher classes
of animals.

First then, I find Mr. Hunter examining
the structure of the arteries or tubes b_'y
which the blood appears to be carried to
every part of the body. He is neither
clear nor confident in his description of
them; and yet I know not that any one
has described them better. Internally they
are membranous tubes, which is a com-
mon character of all sorts of vessels, the
polished surface of the membrane admit-
ting their fluid contents to pass along with
the greatest facility. He knew that exte-
rior to this, and not far from it, there was
some substance, thin, but particularly strong
and unyielding, which caused the vessel to
have a regular circular form when distend-
ed. He found that when the trunk of the

distributive vessels, the aorta, was injected

with a force equal to ninety pounds, this
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Mr. Hunter knew, that in cases of hae-
morrhage, the arteries would gradually
contract upon their diminished contents,
to a much smaller calibre than common ;
and he measured their areas in the contract-
ed state in which they were found in a
horse that had been bled to death. He then
distended them, so as to destroy the effect
of this vital contraction ; and having suffer-
ed them to regain that calibre which their
elastic property naturally determines, he
again measured their areas, and found that
the aorta had contracted in the first in-
stance, to more than one-tenth of its natu-
ral diameter, the iliac to one-sixth, and the
erural to one-third. He also observed, that
arteries corresponding to the radial of the
human subject, and others of the same
size, were closed. T also think it evident,
in the common operations of surgery, that
arteries of no inconsiderable magnitude,
which have bled vehemently, and in a large
stream immediately after their division,
very speedily cease to bleed, and remain
with their orifices so closed, that they are
scarcely discernible. T have seen the radial
and ulnar arteries of the human subject,
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Mr. Hunter’s notions of life were pecu-
Jiar. He thought that it was an active prin-
ciple, which, by operating in various modes
and degrees, produced the different phaeno-
mena by which its existence is characterized.
He knew that parts, in which no muscular
structure was evident, were nevertheless
irritable, and that the modes of contraction
and relaxation of muscular parts were va-
rious. He seems by no means satisfied.
that all the phanomena of muscular relaxa-
tion can be accounted for, on the supposi-
tion of the abatement or cessation of an ac-
tive power. Without, therefore, pretend-
ing to determine the modes of action of the
sanguiferous tubes, seeing that they have
a power of vital contraction upon the dimi-
nishing quantity of their contents, knowing
that vessels alone are capable of producing
a quick and forcible current of their con-
tained fluids, as is evident in the ascent of
sap of vegetables, and still more so in the
acceleration of the current of the fluids
contained in the absorbing vessels of ani-
mals, as they approach to the trunk of the
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exerted, determining the blood into one set
of vessels in preference to another. How
then can we account for the vehement hze-
morrhages which take place from inflamed
arteries, unless we admit vessels of magni-
tude to possess vital activity ? Do we not
know that an heemorrhagic action is a natu-
ral pheenomenon in some parts of the body,
that arteries occasionally pour the blood so
impetuously into the corpus cavernosum
and spongiosum, as suddenly and foreibly
to distend them ?

I can scarcely believe that if an anato-
mist were injecting the principal artery of
the dura mater, and had burst its trunk,
he could, with his utmost efforts, expel so
large a quantity of injection, and compress
the brain to the degree that we sometimes
find it to be by blood, when thatvessel is torn
and irritated by injury. Yet the same ves-
sel does not bleed when exposed. Can we
account for such facts from the actions of
the heart alone ? How also, I would ask, am
I to account for the vehement throbbing of
all the large arteries of the arm, even as far
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at the end furthest from the heart. He was
convinced that the conjoined arez of all the
minute arteries must greatly exceed that of
the aorta, where it emerges from the heart,
and therefore that every portion of blood
projected by the heart was moving mto an
increasing space.

Mzx. Hunter, who believed that, in living
beings, nothing was constructed or done in
vain, could never have observed the very
curious contorsions of some arteries, which
he has taken much pains to display in his
Museum, nor those of the great vessels as
they enter the skull, without supposing that
some purpose was effected by them. Nei-
ther could he contemplate the coalition of
currents of blood moving in contrary di-
rections, which is produced by the arteries
communicating and conjoining with one
another, without admitting that it must
tend to retard the velocity of the motion
of such opposing currents. Mr. Hunter
therefore jommed in the physiological belief,
that all the circumstances we observe in
the distribution and ramification of arte-
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He then divided the mesentery at the edge
next the intestine, where the vessels being
larger, the water ran rapidly from them;
and when he opened a vessel of consider-
able size, it gushed from it with the same
velnmty and force that blood issues from the
same sized vessel when divided in a living
animal. I refer you to this experiment, be-
cause it seems far better calculated to dis-
play the effects likely to result from the
circumstances we observe in the distribution
and ramification of arteries, than any we may
make with tubes of our own construction.

Mr. Hunter was convinced that arteries
terminate in veins, for if we inject the for-
mer with any subtile fluid, it quickly and
freely returns by the latter. I know not,
however, whether the magnitude of some
of the communicating tubes was ascertained
till of late years. I have in my possession
a hand which was injected with wax about
thirty years ago, and the wax passed freely
from the arteries into the veins, so as to
afford a beautiful exhibition of the network
of small veins, which proceed to terminate
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m the larger trunks, in a manner which 1
had never before seen demonstrated, except
by injections of quicksilver. In dissecting
this hand, the vessels which transmitted
the injection from the arteries into the
veins were apparent. Some artifice is,
however, necessary to our success, in
making these preparations. We should
suffer a part to become slightly putrid, be-
fore we inject its vessels, which produces a
yielding state of them, favourable to the
transit of the injection. Yet there are arte-
ries which terminate in veins, so small, as
not, in their natural and healthy state, to
transmit even coloured blood, so that there
is, in fact, something similar to a specula-
tion of Boerhaave’s, something like a de-
scending series of vessels. It also evidently
appears, that the great mass of the blood is
freely transmitted from the arteries into
the veins, so that it rapidly and regularly
circulates ; and we therefore conclude, that
but a small portion passes into the finer
vessels, there to undergo those modifica-
tions which fit it for the production of the
secretions, and the various materials for
the nutriment of the body.
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The veins freely communicate with one
another, and joining together, they form
tubes of apparently larger dimensions, but
of less actual calibre than the branches by
which they were formed ; so that in these
vessels the blood is obliged to pass through
_converging channels which eventually end in
the two venaz cavae, the conjoined areze of
which are inconsiderable when compared
with the space the blood has occupied in all
the minute veins of the body. Consequently
if the heart pumps out an ounce and a half
of blood at each action into the arteries,
and the same quantity is returned, in the
same time, ‘to that organ by the veins, it
must be urged in the like interval from the
small arteries into the veins, and run with
accelerated velocity as it approximates to
the heart. Of this circumstance we may,
I think, be convinced by ocular demon-
stration, even in the ordinary practice of
our profession. There is much more space
in the veins than in the arteries, which pre-
vents any trivial obstruction in the former
channels from impeding the transmission
of the Wood into them through the lat-
ter. The superficial veins which meander
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The blood returning from all parts of the
body is, in the higher classes of animals,
propelled from the right side of the heart

through the lungs. To observe the circum-

stances resulting from the conjoined actions
of the heart and respiration, Mr. Hunter
contrived a pair of bellows by which he
could maintain the latter process in an arti-
ficial manner, and thus he was enabled to
observe how greatly the heart’s action de-
pends on its continuance. He says, “ the
nearest dependence of the heart is upon the
lungs, for a stoppage of respiration pro-
duces a stoppage of circulation; and a re-
newal of the former is attended with a re-
newal of the latter. Thus, in my experi-
ments with artificial breathing, the heart
soon ceased to act, whenever 1 left off act-
- ing with my bellows ; and upon the renew-
al of artificial breathing, it in a very short
time renewed its action, first by slow de-
grees, but becoming quicker and quicker
till it came to its full action.” Mr. Hunter
displays the subject of the structure and
uses of the lungs, according to our present
notions. He says, that as the function of
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the lungs becomes augmented in animals,
so are their cells minute, and the pulmo-
nary vessels subdivided, by which means
the surface of the air and the blood exposed
to reciprocal influence is proportionately
increased. Carbone is evidently thrown off,
and a change produced, of the precise na-
ture of which we are ignorant, but which is
rendered evident to our senses by a change
of colour; for the purple current acquires
a scarlet hue, or, as it is commonly ex-
pressed, the venous blood becomes arte-
rious. Chemists have considered the change
as contributory to the production of animal
heat ; which opinion may indeed be true,
though the manner in which it produces
such an effect, has not as yet been explain-
ed.” Mr. Hunter, who believed that life had
the power of regulating temperature, inde- .
pendently of respiration, says nothing of
that process as directly contributing to
such an effect. He says ¢ breathing seems
to render life to the blood ; and the blood
conveys it to every part of the body.” Yet
he believes the blood derives vitality also
from the food. The experiments of Mr.




238 LECTURE V.

Brodie, which I have mentioned in the
first lecture of this year, seem satisfactorily
to shew, that the transitions of colour,
which are produced in the blood by respira-
tion and circulation, are not of themselves
alone adequate to occasion a change of tem-
perature. I am at a loss to know what
chemists now think respecting heat, whe-
ther they consider it to be a distinct species
of matter, or mere motion and vibration.
Among the curious revolutions which this
age has produced, those of chemical opini-
ons have a fair claim to distinetion. To
shew which, I may mention, that alady * on
her first marriage, was wedded to that sei-
entific champion who finally overthrew the
dominion of phlogiston, and established in
its stead the empire of caloric; and after his
decease, on her second nuptials, was uni-
ted to the man, who, vainly supposed he
had subverted the rule of calorie, and re-
stored the antient but long banished dy-
nasty of motion and vibration. In this
state of perplexity I cannot advance with

" Madame Lavoisier, who afterwards married Count
Rumford,
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1'755-6, when making drawings of the
changes which took place in the incubated
egg, he was particularly struck with the well
known fact, that the yolk and white, which

we cannot suppose to be organised, did not
putrify ; and this led him to believe that

fluid and semi-fluid substances might have
a principle of life diffused through them.

Every one must be convinced that the
power of the heart is very considerable,
even from observing the thickness and
compactness of its fleshy structure. Dr.
Hales estimated its force as equal to a little
more than 70lbs. That it could not act
with the enormous force which some have
attributed to it, Mr. Hunter inferred from
finding that a force of 90lbs. burst the in-
elastic part of the aorta. Mr. Hunter be-
lieved that the forcible projection of an
additional quantity of blood from the heart
into the arteries, produced a sudden mo-
tion in the whole column contained in these
tubes, and occasioned their almost simul-
taneous pulsation in every part. He could
not doubt that if they were contracted, they













944 LECTURE VI.

the circulating fluids are called the secern-
ing vessels. It is curious to observe Mr.
Hunter’s expressions with regard to these
agents. “ I would not,” says he, ¢ call
them arteries; they are workers, they are
the labourers.” He would not consider
them as concerned in the circulation of the
blood, they are the chemists and the archi-
tects of the body. That such vessels could
separate from the blood something that
was formally present in that fluid, might be
easily credited. But how they could pre-
pare that extreme diversity of fluids and
substances which they are known to do,
tormed a problem that was never solved till
the time of Hunter. He thought that the
vital principle of the vessel, acting on that
of its fluid contents, produced these che-
mical changes. He thought that there was
a correspondence or concert of affection and
action between them, a harmony as he calls
it. Thus did he attempt to explain how a
morbid state of fluids could induce an un-
healthy action of vessels, and how the latter
could reciprocally occasion the former. Was
he not, indeed, a strong and clear-sighted
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truth of Mr. Hunter’s opinions respecting
secretion, was given by himself, and at a
time when these subjects were involved in
darkness, by shewing the effects resulting
from the application of morbific animal
poisons.

From observation and analogy, Mr. Hun-
ter was induced to believe, that the coagu-
lation of the blood was an effect resulting
from the vital principle, and similar to that
contraction which takes place in muscles,
after the cessation of the ordinary functions
of life. He mentions that in animals killed
by lightning, or large charges of electricity,
i those which have been hunted to death,
or destroyed by violent blows on the sto-
mach, he had observed that the blood
did not coagulate, neither did the muscles
become rigid.

That the powers of life inhere in any
distinct substance which makes no part of
the visible structure of the body, may in-
deed, in every instance, be doubted, but if
this be conceded, the consideration of the
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vital phaenomena oblige us to admit that
there is a principle of life pervading the
blood, so that Mr. Hunter’s opinions on that
subject cannot well be disputed, and appear
to be fully established by Sir H. Davey’s
discoveries. Yet his opinion of the coagu-
lation of the blood being occasioned by
its vitality has neither been proved by
himself, 'nor disproved by others. It is a
detached opinion making no part of the
general discussion relative to the vitality of
the blood ; and therefore it is strange that
so much has been said and written about
it. Those who do not understand, or who
dislike Mr. Hunter’s opinions, have in ge-
neral furiously assailed this detached and
seemingly unsupported one, yet without in
the least injuring or altering it; whilst
others, who are advocates for Mr. Hunter’s
theories, have hurried to its defence, as if
all would be lost should this single opinion
be destroyed. Thus both parties seem to
have been led away from the main subject.
How seldom do we consider propositions
with the deliberate exercise of those powers
of observation and reason with which we are
endowed ? We are partial to our opinions,
kR 4
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and consequently prejudiced against those
of others. In .argument we strive for vie-
tory rather than seek for truth. That self-
conceit which leads us chiefly to attend to
our own opinions and feelings, and to dis-
regard those of others, renders us indocile,
unfits us for patient and impartial consi-
deration, and is a great obstacle to the pro-
gress of science, as well as to human hap-
piness in general.

Mr. Hunter believed that the secerning
arteries, having prepared the various kinds
of nutritive materials for bu'i]ding and re-
- pairing the different structures of the body,
deposited the atoms from their open orifices
with such regularity, as in a great degree to
achieve this surprizing purpose. He how-
ever believed that the life of the parts as-
sisted in producing their arrangement. The
occurrences met with in disease afford the
strongest confirmation of these opinions ;
every fibre being subject to sudden and un-
natural increase, mutation, or removal.

In consequence of the opinion that each
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and in this state they are the only parts
that have strength, so that we can dissect
them without injection, the other parts
readily giving way.” He seems confident
that vessels form separately, and after-
wards become united with one another ;
and he believed that vessels might also be
thus formed and conjoined in the gela-
tinous substances effused previously to the
growth or reparation of parts.

In the union by adhesion, he supposed
that though new vessels might be produced,
the original divided vessels pullulated and
inosculated, and became pervious and en-
tire as they were before their division,
so that blood or injection would permeate
them as before. He thought, that when
parts were united by a common vascular
substance, the vessels and vital agency of the
parts divided, could gradually convert the
common uniting medium into its own na-
ture. Thus does he suppose that the ner-
vous fibres are produced and elongated
through the common uniting medium by
which a divided nerve is conjoined, We
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see surprizingly rapid growths take place
either naturally or in consequence of dis-
ease ; yet at the very summit of the
growth, we must admit that there are
nerves, because there is feeling ; that there
are absorbing vessels, because there is ab-
sorption.  Medicines imbibed from the
surface, are conveyed into the sanguiferous
system through the originally existing ab-
sorbent channels, and the blood is returned
in like manner from the summit of the
new-formed part, through the pre-existing
veins. The original structures must there-
fore have grown to the very summit of the
newly-produced substance, or similar parts
must have been formed in it and conjoined
with them. |

With regard to arteries in general, he
says “ that they have within themselves
considerable powers of increase, both in
magnitude and length, as well as of pro-
ducing new shoots ; all which is evident at
the time of the formation of the new horns
in the stag, and also in utero-gestation.

Such actions, likewise, extend by sympa-
12
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thy to a considerable distance from the part
immediately engaged in any operation both
in the arteries and in the returning veins.”

Mr. Hunter has put up in his Museum
several” preparations to shew the celerity
with which the processes productive of
union are carried on. Yet, as the effusion
of injection may redden parts and give
them the appearance of vascularity, so that
we are liable to be deceived, 1 shall not
refer to these preparations in evidence of
this fact.

Mr. Hunter was convinced that life
“might remain in a dormant state, in de-
tached parts, for sixty hours, as has been
mentioned in the first lectures. He there-
fore could not wonder at the facts with
respect to transplantation or engrafting of
portions of animal bodies with which he was
acqfiainted ; yet he says that the transplanted
part must have life, toaccept of the union,
because he believed, that a correspondent
and co-operating action was necessary for
its accomplishment.
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ever, curious, that the hen’s spur grew to a
greater size on the cock’s leg, than it would
have done upon the parent animal, which
Mr. Hunter considered as a proof of the
greater vigour of constitution of the male

bird.

Next to the organs concerned in the cir-
culation and aeration of the blood, Mr.
Hunter displays the various kinds of kid-
nies allotted to different animals as a speci-
men of glands in general, and as the agents
by which the impurities are carried off from

the circulating blood. Carbone and water,

with trivial quantities of saline and animal

substances, are discharged from that fluid

from the surfaces of the body, both from
the skin and lungs. . The kidnies also carry

off redundant water from the blood, which
i1s a proper vehicle for salts casually re-

ceived or accidentally formed; but which
is likewise made to suspend various kinds
of solid animal matter. As many of the old

materials of the body, and some of the unas-
“similated matter of our food, are insoluble
in water, nature has given the kidnies
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powers of converting various kinds of ani-
mal matter into a peculiar and very soluble
substance, lately recognized and denomi-
nated urea. So soluble is it that we may
evaporate the water of the urine to a con-
siderable degree without precipitating the
urea ; and when we add large quantities of
water to urine, the urea will pervade the
whole, and be dissolved in it, so as to be
distinguishable in every portion by appro-
priate tests. Lime removed from our bones
or taken into the circulating vessels with
our food, becomes also dissolved in the
water of the urine by means of phosphoric
acid, which the human kidney prepares in
so large a proportion, that the superﬂunus
acid will redden the vegetable blue, and
dissolve more lime than is usually found in
urine. That the phosphoric acid eould
not exist formally in the blood, but is pre-
pared in the secretory vessels of the kidney,
must be evident to every one on consider-
ation. Yet in herbivorous animals, who
take into the circulation a great deal of flint

with their food, the urine is rendered alka-

line in order to dissolve that kind of earth.
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I have been induced thus brieflv to ad-
vert to the functions of the kidney, because
the quantity and quality of its products
can be ascertained, and thus throw light
upon the subject of secretion in general.
When water abounds in the blood, whether
from more being imbibed from the diges-
tive organs, or less being carried off from
the surfaces of our bodies, the quantity
separated by the kidney is proportionately |
increased, and vice versd. Thus do the se-
cretions become vicarious to one another,
and conjointly tend to maintain the proper
quantity and quality of the circulating fluids.

The qualities of the urine also demon-
strate how much secretion is affected by
different states of the nervous system in
general.  When the kidney is rendered
irritable from various causes, and persons
are in that state usually termed hysterical,
the kidney scarcely separates any thing but
water from the blood, which is, indeed, |
produced in an inﬂrdinate-'_.quantity; and it ;
1s probable, that a different state of the
nervous. system, may render the kidney
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i,

disturbed by such affections, it displays
great energy of thought, and evidence of
established character, even in death. Have
we not lately heard, that the last words of
Nelson, were, ¢ tell Collingwood to bring
the fleet to an anchor ?”  Shakespeare has
also represented Mercutio continuing to
jest, though conscious he was mortally
wounded ; the expiring Hotspur, thinking
of nothing, but honour; and the dying
Falstaff still cracking his jests upon Bar-
dolph’s nose. I request you to excuse this
digression, which I have been induced
to make from perceiving, that if such
facts were duly attended to, they would
prompt us to make a more liberal allow-
ance for each other’s conduct under cer-
tain circumstances, - than we are accus-
tomed to do; and also incite us to the more
active and constant performance of the
great business of human life, the edu-
cation of the mind; for, according to its
knowledge and dispositions, do we possess
the ability of contributing both to our own
welfare and comfort, and to those of
others.
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ON THE ORGANS OF PERCEPTION AND
VOLITION.

ArrEr the exhibition of the organs by
which animals are nourished, their curious
structures built up, and their various li-
quors and substances prepared, Mr. Hun-
ter shews the nervous system, or the means
by which parts of the body seem to have
sympathetic communication with one ano-
ther, and with the brain, which is com-
monly believed to be the organ of sen-
sation and volition. I have nothing to add
with respect to this subject in general, to
what is contained in the introductory lec-
tures. When I wrote them, I had not in-
deed attended to Mr. Hunter’s views of
the nervous system in the lower kinds of
animals ; neither had I read Professor Cu-
vier’s Lectures. It is therefore proper, on

and diabetes, and that he finds their vessels very tur-
gid, with other signs indicative of their having been in
a state of considerable disorder; which state, in diabetes,
however, may either be a cause or effect of remal
irritation.

5
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of animals, when they are sensible of light,
sound, odour, and touch, the upper gan-
glion which surrounds the cesophagus must
be considered as the brain, and from this,
nerves may be traced to the eyes, antennze,
and feelers. Mr. Astley Cooper tells me,
it the longitudinal nerve be divided in the
earth-worm, it can no longer regulate its
motions. When a worm is divided, each
part moves and crawls by its own powers,
but if the longitudinal nerve be divided,
when the worm is entire, the motions of
either end so counteract each other, that
the animal cannot crawl, which shews that
the volition of the worm proceeds from
its brain, and cannot operate on the parts
beyond the divided nerve.

In insects and crustacea, the nervous
system is similar to that of worms.

In molusca, there is no longitudinal
source of nerves analogous to the medulla
spinalis. There is an upper ganglion, si-
milar to that considered as the brain in
the animals just mentioned, and a lower
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Mr. Hunter has in his MS., particularly
described the various forms of the brain in
the lower classes of animals, and has exhi-
bited specimens, shewing its varieties, n
his Museum. As this organ becomes large
and complex, so, it is well known, do ani-
mals proportionately possess various per-
ceptions, propensities, faculties and senti-
ments ; which induced Mr. Hunter to be-
lieve that it was the organ of sensation and
other properties originating in that source.

These circumstances ‘being shewn, the
different organs of sense are next exhi-
bited ; and the structure of the eye of the
fish and bird appears to have been parti-
cularly examined and contrasted by Mr.
Hunter. But I must not enter into this
subject, for it would be useless to begin
without proceeding ; and if I proceeded, I
should weary both myself and my audience
before T returned to the point from which
I had set out. Neither do I perceive that
any conclusion can be drawn from the most

patient investigation of the subject, except
7
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that which has been deduced in the intro-
ductory lectures; that vibratory actions
occurring in the nerves in consequence of
impressions made on them, are transmitted
to the brain, and variously affect that which
is perceptive. It is evident to reason that
our perceptions have no rational corres-
pondence to the causes producing them ;
and nature may have allotted to animals
various kinds and degrees of perception
adapted to their wants, and the situa-
tion they occupy in the scale of existence.
No one can guess what kind of vision
belongs to the fly. There are probably
25,000 hexagonal lenses or menisci on its
surface, or the same number of distinct
visual organs, as some Comparative Anato-
mists would have us to believe. Some
animals may have great susceptibility to
light, odour, and sound, and yet may not
possess great gemeral susceptibility. We
find indeed, in many instances, organization
adapted to function, and yet it is highly
improbable, that we shall ever be able to
explain function by means of our know-
ledge of organization.

—
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Having promised to endeavour to con-
firm, by additional physiological argu-
ments, the theory of nervous and muscular
actions proposed in my first lectures, I
proceed to redeem this pledge. That life
continues in detached parts of vegetables
and animals, seems evident, from the con-
tinuance of irritability, and to this subject
only, I excited your attention in the intro-
ductory lectures. On the present occasion,
I wish you to conmsider, that all the vital
functions are, occasionally, equally manifest
in the detached part ; for when such parts
possess powers of supplying and distributing
nourishment ; growth and formation will
continue, so that the detached part becomes
as perfect and complete as the body from
which 1t was removed. This happens in
vegetables and zoophytes.

In animals of more complicated struc-
ture, also re-production of parts takes
place, to a degree that often excites won-
der, because we are apt to judge of other
things by ourselves, or by those which we
are most accustomed to observe. The
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dish, the air, and the moisture it contains.
Snails will live when covered up in a glazed
pan for more than a year. Now, though
1 do not, under such circumstances, see
any thing astonishing in the instances of
re-production which are reported to have
taken place ; yet I should hesitate to admit
that the brain was ever perfectly re-pro-
duced, till such a fact was established by
observations on the future life of the ani-
mal, and by subsequent accurate anatomi-
cal examination. As far as I have observed,
divided earth worms, and most decapitated
snails perish; and I know that we may
decollate the latter very completely, and yet
but partially remove the brain ; the repro-
duction of which would pot then appear so
wonderful, for even in the higher classes of
animals, the life of parts seems to operate
s0 as to convert surrounding substances in-
to their own nature and structure.

In the higher classes of animals, in
which distinct organs are allotted for carry-
ing on the vital functions, if parts be de-
tached, they necessarily perish, for the
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assign no cause for the production of such
structures. Those who think that irrita-
bility depends upon nerves, must do so by
a violation of their own principles, for they
must suppose the hydatid to have nerves,
though none can be demonstrated, even by
the aid of the microscope. Yet if they
choose to contend that the phanomena of
irritability in detached parts which possess
nerves are maintained by their presence, it
is impossible to refute them, for we cannot
remove the nerves without destroying the
irritable substance. The arguments which
invalidate their supposition are, that irrita-
bility exists where we have no evidence of
nerves, and that it bears no proportion to
the magnitude of the nervous system.

From the perplexities and obscurity of
other opinions, let me turn your attention
for a moment to contemplate the simplicity
and clearness of Mr. Hunter’s Theory of
Life. 1In all its functions he recognized
an active principle, capable of producing
motions in matter that would not move
without it, and of controlling motions to
which, from other causes, such matter has a
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tions of the nervous system. As we per-
form certain actions in consequence of rea-
soning, he was induced to believe that
brutes act in a similar manner from a si-
milar cause. Regardless of the opinions
of great numbers of highly intellectual
men, that instinct is a blind impulse, un-
conscious of the end which it effects, he
maintains his own, and is consequently ob-
liged, as he proceeds, to suppose that
brutes have tradition. But I am sure, had
he continued to examine their actions to
the extent he might have done, he would
have been compelled, either to relinquish
his dogma, or to assert things still more in-
credible. It would require more intellect
and abulity than falls to the lot of any hu-
man individual, by experiment, induction,
contrivance, and practice, to accomplish
what animals perform without education or
communication with one another. The
full consideration of this subject, induced a
philosopher to conclude, that the actions of
animals were the result of laws established
by an intelligent cause, and to express the
opinion by the brief but emphatic excla-
mation : “ Deus est anima brutorum.” Yet
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The long continuance of life, when the
brain is removed in tortoises, the dissec-
tions of that organ by Doctors Gall and
Spurzheim, the late experiments of Le
Gallois and Dr. Wilson Phillip, shewing
that the vital functions can be carried on
in warm as well as in cold blooded ani-
mals, after the brain has been removed,
provided, indeed, artificial respiration be
kept up in the former class, all tend to
shew, what comparative anatomy also
teaches, that the brain is not essential to
the vital functions. There are animals
which have no brains, and in proportion as
they possess them, so do they appear to
have sensation, volition, and other faculties.
Every portion of newly acquired know-
ledge only corroborates the already well
established opinion, that sensation, voli-
tion, and the intellectual faculties are con-
nected with the brain alone.

The experiments of M. Le Gallois shew
that there is an analogy in the functions of
the medulla spinalis in the higher and
lower classes of animals. In the latter, it is
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decapitated by the side of a pond, which
has been known to run a few steps into the
water, and swim a few strokes from the
shore, was voluntarily taking refuge from
injury in an element where it had formerly
tound security, was gratified by the feeling
derived from it, and elated at accomplish-
ing its object. The mind revolts from the
supposition that nature would have formed
the lower kinds of animals doomed to
destruction, so defenceless, or, that they
should repair the injuries they sustain in
the manner they are known to do, did
they possess the sensibility of the higher
classes. Sensation seems allotted to animals
in different degrees and faculties adapted
to their peculiar situation. Were it how-
ever possible that I should believe all that
seems required of me, and go on to at-
tempt to account for the phmnomena of
life upon such principles, I know even-
tually I should be compelled to believe
that atoms were sentient, and intelligence

universal. |

The opinion that sensation, volition, and

%
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be asked how I can suppose a distinet sen-
tient principle to be formed, added, or
connected? To which I answer, it 1s im-~
possible to entertain any supposition on
these subjects, because we can have no
knowledge but what is derived from our
perceptions. Yet I can firmly believe, that
there may be, and are things, of the nature .
of which we can never entertain the least
idea, from their having no correspondence
to the objects of our senses. To me it
seems, that true philosophy shews us the
imperfection of our senses, and limitation
of our powers ; so that by a kind of light
which it elicits from our own ignorance,
it mnstructs us in the lessons of humility.

By adopting the opinions which I feel it
my duty to inculcate, we mot only avoid
many difficulties and absurdities, but also
perceive the scheme of nature to be beauti-
ful and benevolent ; and we are excited to
actions useful to others, and honourable to
ourselves. Nature has given life an active
power to vegetables, which occasionally
evinces its activity even in them by irri-
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But I forbear to say more, for 1 have not
received the appointment of professor of
moral philosophy to the college. Yet it is
a part of my duty to placebefore you, Gen-
tlemen, a specimen of what 1 believe to be
the ancient Greek philosophy of life, and a
sample of some modern French physiology
on the same subject, for your consideration
and choice.

Now though I have forborne to consider
the structure of the organs of sense in ge-
neral, I wish to say a few words on that of
the human skin, which is capable, in all its
parts, of distinguishing what are called the
tangible properties of substances, because
the skin forms the surface of the body, and
there is probably an analogy in the cover-
ings of all kinds of animals. Had the skin
been exposed to the air, it would have either
become dry and horny from evaporation,
as we see in the dead subject when the cu-
ticle is removed, or encrusted, from the
same cause, by the residue of the fluids it
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through which gaseous and watery fluids
containing some mucilaginous and saline
substances are eliminated from the circu-
lating system. We see the sweat escaping
from regular pores, and not irregularly
transuding, as if it passed through in-
terstices in the cuticle. Substances rubbed
on the skin, gain entrance into the absorb-
ing vessels, and it is very improbable that
they pass through the compact cuticle, in
order to arrive at their orifices. We see
the ducts of the oil-bags terminating on
the surface of the cuticle. It seems here
right to observe, that myriads of oil-bags
are disseminated throughout the skin, from
which ducts proceed to the surface of the
cuticle to anoint it every where; and that
it is most liberally oiled in parts subject to
the greatest friction or evaporation. If we
throw water upon our arms, we find it re-
pelled in globules, as from a greased sur-
face. Every hair also receives a small co-
vering from the cuticle, as it penetrates
that substance; which covering so tena-
ciously adheres to it, that in taking off the
cuticle, when the skin is slightly putrid,
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we tear the bulbs of the hair from the beds

in which they grew, and they remain firmly
connected to the cuticle in consequence of
this investment.

There are processes of the skin entering
the interior of animals, and though these
differ materially from it in appearance, yet
an analogy of structure may be traced in
them, so that they may fairly be considered
as internal skins. Their surfaces, to which
also the air may have access, are every
where besmeared with mucus, and there-
fore they are commonly called the mucous
membranes of animals, Mucus is an ani-
mal substance, admirably adapted for the
defence of the surfaces which it covers. It
is mild and unstimulating, possessing a
viscidity which causes it to cling to the sur-
face it is designed to defend, and being
particularly immiscible with other fluids, it
is not likely to be removed by the liquids
contained in cavities formed of such mem-
branes, or even by the current of fluid
when passing through tubes of the same

construction. In evidence of this, T may
-'ir :
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mention, that the surfaces of fish are
smeared over with mucus, which is libe-
rally poured out from the orifices of nu-
merous ducts, rendering the surface of
these animals particularly slippery, pre-
venting also any adhesion between them
and the element in which they move, and
serving the same purpose in facilitating
their transit through the water, that greas-
ing the bottom of a boat is known to do.
Yet, though they swim through the water
with such celerity, the skin is never de-
nuded of mucus.

There are intermediate surfaces in ani-
mal bodies, between those which I have
described as external and internal skins,
and these are also defended by appropriate
lackers, which, however, I shall not de-
tain you by describing. Yet I wish you to
observe, how admirably the cerumen of the
ear is adapted, from its obvious qualities,
to defend and keep moist that process of
the skin which lines the tube of the ear.
Its tenacity causes it to cling to the surface
it is designed to protect, it is not liable to







286 LECTURE VL

they live, except what takes place through
tubes or passages which she herself has
formed. Even in vegetables we observe
some surfaces besmeared with adhesive
wax, others varnished with resin, whilst
the grasses are glazed with transparent
flint.

After the exhibition of the structures
already adverted to, Mr. Hunter calls our
attention to the fat of animals, which he
considers as not actually making a part of
the body, the animal being much the same
with or without it. We find his atten-
tion, however, excited by the great increase
of fat in hybernating animals, prior to their
becoming torpid, and there are contained in
his MS.; manyobservations and experiments
which he requested his pupil, Dr. Jenner,
to make for him, relative to this subject, in
hedgehogs.

The exterior coverings of animals are
next shewn, which are to be considered as
their cloathing or their armour, and re-
specting them, it seems worthy of remark,
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The hairs are sometimes straight, and
sometimes curved or waving, and when ot
the latter kind they intermix and form a
fleece. In birds and beasts the stronger
hairs and feathers make an external coat,
and beneath this we find a downy or furry
vestment of the same parts, but of a more
delicate structure.

These garments of animals are, from their
texture, bad conductors of heat, and well
calculated to prevent external heat or cold
from affecting the animal temperature.

The garments of animals also exclude
moisture from being oiled, either by unc-
tuous fluids transuding from the skin, or
from their being applied by the voluntary
act of the animal; Nature having given
to birds in common, and particularly to
those that are aquatic, as well as to many
animals, oil-bags for that purpose.

The coverings of many animals seem
merely designed for their defence, as the
shells of tortoises, armadillos, and the scales
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Mr. Hunter next displays the weapons
and instruments which Nature has allotted
to animals ; and here we find exhibited the
spurs of the cock, the retractile nails of the
cat kind, which must be considered as wea-
pons ; whilst the fixt nails of other kinds
of animals may be regarded as instru-
ments, with which they scratch or burrow.
The hoof of the horse is shewn, for it is
used as a weapon. The horns of animals,
being displayed elsewhere, are not included
in this department of the Museum.

The teeth seem to have been considered
by Mr. Hunter chiefly as weapons and in-
struments. Though teeth do not usually
grow, yet those in the front of the mouth
of the animals, now called rodentia, are con-
tinually growing, so that they project and
prevent the animal from masticating, if not
worn down by gnawing, according to the .
intention of nature. - The venom bags, and
tubular teeth, or fangs of serpents, by which
the wound is inflicted and the poison in-
jected, are shewn, and also the stings of
scorpions, bees, and wasps.
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bably induced. He has put up equal por-
tions of the brain and medulla spinalis of
the raia torpedo, and a more common ray
fish of equal size, so that they appear like
the front and back view of the same prepa-
ration, in order to shew their disproportion,
and the immense size of the nerves which
go to the electrical organs. How strange
and unexpected is this mode of defence and
assault, which probably palsies the prey or
assailant. Even the polype seems to have
a power of inflicting sudden death ; but by
what means, is not, I believe, ascertained.
The worm which it seizes, is swallowed -
without resistance, or its struggles would
lacerate the tender body of its devourer. I
have thus, as briefly as possible, told you
what are the facts, and their arrangement,
which Mr. Hunter has exhibited, relative
to these parts of the animal economy in
general.

An adherence to the chief object of
these lectures, which is to exhibit Mr.
Hunter’s opinions relative to the principal
vital functions, has obliged me to hurry
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prized to find that Mr. Hunter had exhi-
bited most of the facts contained in his
paper on that subject, and several varieties,
with which he was unacquainted, but which
he deemed worthy of being communicated
to the public.. Now almost all the prepa-
rations in the Hunterian Collection were
made before the year 1780, and have been
publicly exhibited since the year 1788.
We must therefore consider Mr. Hunter
as the discoverer of all the facts, ascer-
tained by his preparations, that were not
publicly known before that time; whilst
the open evidence and communication of
his labours entitle him further to be re-
garded as the prime mover in those inves-
tigations, and as the source of that light, by
which the subject of the comparative struc-
ture and functions of living beings in ge-
neral, has of late been so highly illumined.
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the class mammalia, amongst the oppos-
sum tribe. From observing the peculiari-
ties of structure in the sexual organs of the
animals last mentioned, Mr. Hunter was
convinced that they did not produce their
young like other quadrupeds ; yet he was
unable to get the American oppossum to
breed in this country. The facts have been
ascertained, since our more free communica~
tion with New Holland. That large animal,
the Kangaroo, produces a young one, not
exceeding twenty grains in weight, which
is received into the abdominal pouch of
its parent, and being there protected from
cold and injury, clings to the nipple of its
mother, and takes sustenance according to
its wants. It is curious to observe the dif-
ference of form between the parent and its
young offspring. The mother has mon-
strous hind legs by which she springs to a
surprizing distance, whilst her fore paws are
very diminutive, serving merely to feed and
to scratch with. On the contrary, the
young Kapgaroo has monstrous fore paws,
with which it elings to the nipple of its
mother, and scarcely any hind legs; so
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~unless excited by the application of a pe-
culiarly stimulating substance prepared by
other organs, called male. Sometimes
both kinds of organs are found in -the
same vegetable or animal, and sometimes
the organs of each sex are allotted to dif-
ferent individuals. How far the preroga-
tive of the female organs may extend with
respect to their power of forming the rudi-
ments or primordia of the embryon before
the peculiar stimulus is applied which is
said to fecundate the ovum, is probably
unknown. The female organs of plants
will, I believe, prepare a seed, though no
fecundation has taken place. The progress
of the formation of the young vegetable
in the seeds of different plants is known to
vary considerably. In the common bean,
the plumula or first shoot is very evident,
and even well formed. Experiments on ve-
getables might tend to elucidate the extent
of the powers allotted to the female organs.
Frogs and fish prepare and exclude their
membrangceous ova prior to fecundation ;
~and some degrec of organization is discover-
able in that part which would produce the
7
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some additional investigations of the same
subject. |

These were the inquiries by which he
was chiefly convinced that life was a great
architect. He believed that vital actions
begin simultaneously in various parts of
the semi-opake and whitish areola which is
called the cicatricula. He says that there
is a zone of bloody points at a distance from
the part where the rudiments of the chick
begin to form. Ie suspects that blood is
first formed, and vessels afterwards. He
is certain that vessels forming in different
parts of the areola, afterwards coalesce, and
that the feetus is not developed, but built
up.* I kept some pullets last winter se-
cluded from the male bird, and Mr. Clift
examined the cicatricula of the eggs which
they laid in the spring by the microscope,
without being able to observe any differ-

* 1 have already mentioned that he believed that the
vital processes were carried on in the same manner in

the uniting medium of parts that have been divided or
removed.
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secretion from its vessels. It is impossible
to suppose even a fibre to be secreted ; we
are therefore obliged to suppose such a
fibre to be formed, either by the vessels of
the ovarium, or by the vital powers inhe-
rent in the ovum.

The ovum is formed in a capsule of the
ovarium, and is free to move when an
aperture is produced, either, by its bursting
or ulceration. How far, I would ask, can
we suppose the formative actions to have
proceeded in so minute a substance as
the ovum of viviparous animals? It is
so minute as to be with difficulty discer-
nible even by the microscope, nay, even
after it has been for some time resident in
the uterus, as has been testified both by
Harvey and Hunter.  Yet this atom, es-
caping from its cell, and failing to get inta
its proper receptacle, the womb, being like
a seed endowed with vital powers, shoots
forth roots, attaches itself to surrounding
parts, extracts nourishment from them, and
in due season forms a perfect but extra-







S04 LECTURE VIL

this specific excitation, they become sur-
prizingly retentive of life; and though
its actions are often suspended by adverse
circumstances for a great length of time,
nevertheless they afterwards may begin to
build up the very curious structures of
plants and animals, endowing also each
structure with its appropriate degree and
function of vitality. Some speculators in-
deed have imagined that the primordium
vitee originated in the male; an opinion
that involves in it much absurdity, which I
shall not attempt to expose. It seems re-
futable by the former argument. The sti-
mulating substance is a secretion ; and we
cannot suppose that any thing which is or-
ganic can be at once secreted ; — it must
be built up. I beg leave to remind you,
Gentlemen, that it is not my intention to
dispute aboyt Mr. Hunter’s opinions, but
merely to display them.

If the male merely prepares a stimulus, it
15 requisite that it should possess powers of
peculiar excitation, and that the ovum
should be endowed with a corresponding
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bryon and its future growth, this resem-
blance must have appeared to him extreme-
ly curious; and he used, in his lectures,
to record every instance that came with-
in his own knowledge, with his usual accu-
racy and fidelity. He recited instances of
children who had never seen their parents,
resembling them, not only most exactly in
form, but also in manners, and in peculiar
and whimsical habits. He mentioned also
cases where children acquired the same dis-
eases at the same period of life to which the
parent had also been subject at the same
age. He dwelt upon the resemblance of
twins, and, (as in his lectures on sympa-
thies,) actually wearied his audience by the
number of facts he recorded, and the mi-
nuteness and accuracy with which he de-
tailed them.

Such instances, however, are not only
curious, as demonstrative of the powers
and progress of the vital actions, but they
also deserve general consideration ; for chil-
dren resemble their parents not only in
persan but in mind. Nature has made us
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seeming cohnexion appear. Still, how-
ever, it produces on the mind, effects simi-
lar to those which are derived from view-
ing a highly-finished picture, wherein the
shades and variety of light and colour are
so softened down and blended together,
that it is difficult to say where the one ends
or the other begins.

In examining the sexual organs of vege-
tables, we find the males and females in
general included in the same flower, and
sometimes so arranged, that the pollen of
the males is likely to fall upon the stigmata
of the females, both of which circumstan-
ces seem calculated to ensure fecundation.
Yet, in other instances, we find the male
organs in one flower, and the females in
another of the same plant. Again, in
other instances, the male and female flow-
ers are on different plants, so that the
process of fecundation is left to be effected
by the sport of winds, or the occupation
of the bee, which, having collected the
pollen, or bee bread, from the male flow-
er, transports it beneath his hairy thighs
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nourishment to animals which feed on such
seeds or grain. In the various kinds of
fruits, a great quantity of esculent matter
is produced, which must be considered as
designed for the food of animals. In the
accomplishment of this object, we again
observe an extreme diversity of means ;
sometimes the seeds are contained in the
center of the fruit ; and sometimes set in
the circumference, or surface. Sometimes
the little embryon of the young plant, with
the esculent substance, is included in a
firm case. In those plants, which thrive
every where, the seeds are light, and scat-
tered abroad by the air; and some are
curiously feathered to prolong their flight,
whilst others, adapted to peculiar situations,
are heavy. Iven animals are made to dis-
seminate vegetables which serve them for
tood, for, having eaten the seeds, some pass
undigested through their bowels, and vege-
tate where deposited, in ground thus also
manured. The seeds of some vegetables
probably contain scarcely any thing but the
germ of the young plant, and do not there-
fore vegetate, but under favouring circum-
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with one another as to produce the fecun-
dation of the ovum, and she has limited
this propensity to individuals of the same
species, and ordained a repugnance to gra-
tify such desires with others. She has
caused such desires to occur only annually
in some animals, and at different periods
in others; at times, however, favourable to
the production or support of the future
young. The sexual organs seem to wither
during the sterile interval, and most sur-
prizingly to enlarge during the breeding
season, which affords us a means of judg-
ing of what are the sexual organs in the
lower kinds of animals. This temporary
excitement of the vital actions, and corres-
pondent alteration in the appearance of
the organs, seem to have interested the
mind of Mr. Hunter; and he has put up
as a contrast, the organs which prepare the
fecundating fluid of the sparrow, as they
appear during these different seasons..

There is a circumstance relative to the
female of the human race that deserves the
consideration of the philosophical physi-
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secure the life of the defenceless young,
and to supply it with nourishment suited
to its tender age, when it is incapable of
supporting itself.

In his paper on bees, he appears much
interested in observing, that their eggs are
deposited in separate cells, before which
there is a kind of platform ; that the labour-
ing bees bring regular supplies of bee bread,
at stated times, for the young maggots ;
that when these begin to spin and assume
their pupa state, the labourers close the
mouth of their cells, and cease to bring
them food ; that they return exactly at the
time when the maggot has undergone its
metamorphosis and become a perfect bee ;
that they now unclose his cell and bring
him honey, the sweet food which is to be
his future support, and which he is after-
wards to collect and lay by with such inces-
sant toil during the summer season, to
serve as a common store for himself and
the community, when the inclement win-
ter has cut off those sources from which it
has been obtained ; and that, on the very
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same manner when he caresses his mate.
Nor is this supposition improbable, for we
know that certain feelings evidently affect
the different secretory organs of our own

bodies.

Mr. Hunter exhibits the nests of birds
and field mice amongst the preparations,
which display the anatomical facts relative
to the nourishment and defence of the
young. This seems on a par with the hya-
cinth root which I formerly mentioned.
Neither shew any thing which is not
known to the most ignorant, but both
evince what were his habitual thoughts,
and at the same time display a simplicity
of character by no means common.

Dull indeed must that mind be, which
could examine the extreme variety and
ingenuity of the means employed for the
protection and support of the offspring,
and their adequateness to the purpose for
which they seem intended, without feeling
the strongest excitement. The subject in

general, however, belongs to the natural
1
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same kind, how the cells are formed, or
the young get into them, is not I believe
known, yet surely no one who has atten-
tively examined and considered the works
of Nature, can doubt of there being good
and sufficient reasons for this peculiar de-
viation from the commonly established
structure and economy of such animals.

It is from the consideration of the means
by which the continuance of the different
species of animals is ensured, that we de-
rive the firmest conviction of the works of
Nature being neither the effect of necessi-
ty, nor of chance; and therefore it follows
that they must be the effect of causes and
laws inscrutable by man. The young of
some animals are born with very perfect
senses. and powers, so that they scarcely
need maternal care. Yet as young ani-
mals cannot have experience, and must be
exposed to danger from their deficiency of
size and strength, the mother generally
nurses them, and directs their conduct,
till they are able to procure their own sus-
tenance, and secure or defend themselves.
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stincts which cause it to protrude them
one by one out of its cavity.* How cu-
rious also is the mode by which the con-
tinuance of the species of the cestrum equi
is effected? Surely it is wonderful that
this fly, asif endowed with intelligence, or
instructed by experience, should never de-
posit its eggs, but in those parts of the horse
to which that animal can apply its mouth,
so that they may be swallowed. By this
means the larvee are provided with a warm
lodging and plenty of food during the win-
ter season, and are not expelled till spring,
in order to undergo their metamorphosis
into perfect flies. I must not proceed fur-
ther in this endless subject, the full investi-
gation of which has convinced the most
intelligent of mankind, that the order of
Nature is the result neither of necessity
nor chance.

Every part seems perfect in its design,
and calculated for the good of the indi-

* Cuckoos however have been known to hatch their
DWWl l'.'ggs.
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without the extinction of a single species.
All animals seem also to be put under the
dominion of man ; and as his species mul-
tiplies, it fosters and feeds the useful and
innocent, and destroys those of a contrary
character.

From observing the art with which pre-
daceous animals entrap their prey, and
the fury with which they destroy it, some
are inclined to represent the schéme of
Nature as one of fraud and rapine. Yet
surely, it is better that animals should sud-
denly perish for the good of others, than
that they should be doomed to linger, and
ultimately to starve, from that want which
excess of multiplication must necessarily
produce. Be it also remembered that ma-
ny of these creatures have little sensation,
that all are far less sensitive than man, and
that they neither anticipate the future, nor
reflect on the past; so that their sufferings
are transient, and necessary to general
good. ~ There are some who are inclined to
represent the sufferings of animals as cala-

mitous; but surely they have not consi-

. B
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the greatest attention, have been convineed,
that they are the results neither of necessity
nor of chance ; and, consequently, that in-
telligence must have operated in ordaining
the scheme and order of the universe. The
common sense of the bulk of mankind,
who judge from general observation, leads
them to entertain the same opinion. Both
agree, that in examining the works of na-
ture, whatever they understand seems most
admirable ; and when they cease to admire,
conclude that they do not understand ; for
“’tis but a part they see, and not the whole.”
They also clearly perceive that partial evil
tends to general good.

You, Gentlemen, must examine this
highly interesting subject for yourselves ;
for when I consider what might be said and
shewn with relation to it, 1 feel ashamed of
the inadequateness of the representation I
have given; which, nevertheless, I hope
may be useful, by exciting you to enquiry.
You must either form your own opinions,
or confide in those of others. To form cor-
rect opinions it is necessary that all the
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tion of it, and throughout the whole, we
observe Mr. Hunter’s solicitude to procure
evidences of every important fact relative
to the subjects in which he was so greatly
interested ; and also the same genius and
reflection displayed, in endeavouring to
interpret the works of nature, and to ar-
range and concatenate the facts, according
to their series and order, so that each
should be distinctly seen, both by itself and
in relation to others. |

Now, though what I have said is so in-
commensurate to the merits of the man I
have endeavoured to EUJc;gize, or with the
claims of the subject I have attempted to
discuss, yet I flatter myself that I have
attained the objects I had in view in
writing these lectures. I wished to shew
in what manner Mr. Hunter had examined
the various vital processes and also the
general extent of his researches in Com-
parative Anatomy, and consequently from
what an extensive and well arranged series
of . facts, his notions of life had been de-
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duced. Yet it is almost necessaty to pur-
sue the same course of reflections, that he
himself has done, to be fully aware of the
intensity of thought with which he has con-
sidered many parts of the subject. In thus
asserting the claims of Mr. Hunter, I hope
that I shall not be considered as blind to
the merits of others, or reluctant to ac-
knowledge the valuable information which
we have received from other anatomists
since his time. I wished, also to corrobo-
rate, by additional arguments, the opinions
I merely alluded to in my former lectures,
and which I consider to be those of the
most intellectual of the Greek philosophers,
that perceptivity, and the various proper-
ties of mind, are not attributes of mere
life, but probably of a distinct substance.

Mr. Hunter’s Theory of Life has how-
ever been said to be absurd and unte-
nable, and even has been held up to ridi-
cule by those attached to the physiological
opinions that have chiefly issued from some
of the writers of the French school. What
those, who are advocates for such gpinions

¥ 4
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doubt. It is absurd to expect mathemati-
cal demonstration in subjects which do not
admit of it, and the absurdities of deter-
mined doubters have been exposed by
writers both of a serious and satirical
cast.

Now, though the changes occurring in
common matter are extremely diversified,
and highly contributory to all the wants of
living creatures, they are still so uniform as
to afford a plea for maintaining, that they
may be the effect of inherent propensities
in the atoms of which this matter is com-
posed. But to suppose that all the varieties
of vital action and other facts belonging
to the structure and economy of living be-
ings, which we have been lately consider-
ing, are the results of inherent propeunsities
in the atoms of matter, unassigned and un-
supported by intelligence, seems to me too
absurd to require any attempt at serious
or formal refutation. I have therefore,
never, except in one instance, paused to
make those reflections which the subject so
constantly and naturally excite, and now
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A

The opinion that Intelligenee must have
ordained the order of Nature, is not only
impressed by her decrees upon the bulk
of mankind, but is confirmed by the obser-
vations and reflections of the most ob-
servant and intellectual individuals of the
human race. Those who think that intel-
ligence may exist distinct from organiza-
tion, are disposed to admit that the intelli-
gence with which they are endowed, may
have a separate existence. Those who think
that perception is not essential to life, but is
an attribute of something different, are also
disposed to admit the separate existence
of perception and intelligence, and thus do
these two opinions produce and support
each other. Both opinions are natural to
most men, and confirmed by the observ-
ations and consideration of the most intel-
lectual of the human race.

Gentlemen, I was presumptuous enough
in the first lecture to imagine myself that
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of the bulk of the profession, derogatory
to its character, and injurious to society.

In arguing the subject relative to the
opinions which we are warranted to form
respecting the nature of life, I disclaim
having any allusion in what I have said to
those of particular persons, and I have, as
much as possible, endeavoured to conceal
all perception of individuals, by massing
them together in a crowd. I contend with
no man about his opinions; for charity
instructs me to believe that each forms
the most correct opinions he is capable
of doing. 1 contend only against the pro-
mulgation of those that have a pernicious
tendency. In the assumed character of a
British advocate, I must be an advocate for
liberty ; but then, it is for British liberty,
for rational liberty, for liberty without li-
centiousness, for the liberty that our laws
allow, which confirm to every individual
his natural rights, giving him licence to
think and act as he pleases, or deems pro-
per, so long as his actions do not tend to
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That ignorance may not, however, be
hereafter pleaded in mitigation of your ver-
dict, I deem it my duty, with the utmost
brevity, to represent the effects of different
opinions upon human actions. For this
purpose, I first select the case of a power-
ful monarch, called by historians Sardana-
palus ; who chose for reasons, perhaps best
known to himself, to write his own epi-
taph, as follows. ¢ Eat, drink, and be
merry ; for the rest is nothing;” an epi-
taph, says Aristotle, fit for a hog. It can-
not be doubted, that Sardanapalus was
one of those who considered the grave to
be a “place of eternal rest.”” To shew the
effects of the contrary sentiments, I would
ask, is it credible that Socrates, after drink-
ing the poison, would have calmly dis-
coursed on philosophical subjects with his
friends ; or that Brutus would have stabbed
the Roman he most loved, rather tham
suffer his country to be enslaved, had they
not formed a proper estimate of human life,
and considered themselves but as perform-
ing a part, in the presence of immortal and
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and intelligent observers ? Or why does
the untutored Indian deride the cruel tor-
ments of his enemies, but that he also
believes he is going to the land where his
father is gone, and would feel shame to be
recognized a degenerate son ?

Being desirous to avoid all personality,
and to contend only against opinions, it
seemed necessary to denounce those that 1
meant to oppose, at the very outset, and
in the first lecture ; for if we try to hit a
mark, and others are to judge of our suc-
cess or failure, it is necessary to place the
object distinctly in the view of the obser-
vers. Yet even in ascribing opinions and
conduct to a party, under the dendmina-
tion of modern sceptics, I may give offence ;
for some may suppose themselves compre-
hended in it, though they do not actually be-
long to it; whilst others may even think it
unwarrantable to suppose that there can be
any such party as I have described. Hesi-
tation in decision is natural to many cha-
racters, and caution, to a certain extent, is
an Indispensable ingredient in all those
who have any pretensions to be accounted

z
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philosophers. But the party I allude to are

not real sceptias, and their professions and

conduct form a curious example of a wis
inertie ; for after resolving not to think on
certain subjects, they argumentatively en-
deavour to prevent others from thinking ;
whilst on the one side they reject a very few
propositions, merely because they are defi-
cient in a kind of proof that the subject does
not allow of, and that cannot be rationally
required ; on the other, they admit a host
of absurdities, apparently without examin-
ation. Therefore, upon the very grounds of
their own doubt, they marshall and exercise
pernicious and discordant opinions, drawn
from every possible and remote source, with
which they assail the opinions of others, that
at least may be said to be innocent and use-
ful, but which also confer a dignity on
human nature, and excite us to generous
and honorable actions. 1 feel it to be my

duty, Gentlemen, to prevent, 'if possible,
the banners of physiology from being pur-
loined and carried into such a service ; and

yours not to suffer those of our profession

in general, to appear in so diagmneful and
mischievous a contest.
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that, if occasionally I may have appeared to
sermonize, I have quoted both the chapter
and verse of my text from the Book of Na-
ture. Iaddress you, Gentlemen, as students
of that great book, and earnestly exhort you
to study it with such sentiments as I have
endeavoured to inculcate. The conviction
that every thing tends to some immediate or
eventual good is the greatest incentive to its
study. It was this conviction that excited
Hunter to such continual enquiry, or invol-
ved him occasionally in the depths and per-
plexities of intense thought; for he was
never satisfied without being able to assign
an adequate reason for whatever he observed
in the structure and economy of animals.
This conviction makes the study of Nature
highly interesting, and may indeed be said
to render labour delightful, or to medicate
the pains attendant on its toill. To those
who entertain such sentiments as I have en-
deavoured to inculcate, every thing seems
animated, beneficent, and useful ; they have
the Happy talent of discovering even

" % Tongues in the trees, books in the running brooks,

Sermons in stones, and good in every thing.”

a———
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sary and proper assistance to be given by the
Surgeon. The principles of diseases are the
first parts of surgery to be learned. They are
to the Surgeon what the first principles of the
mathematics are to the practical geometrician,
without the knowledge of which a man can nei-
ther-be a philosopher nor a Surgeon. In our re-
search after diseases, says Mr. Hunter, we ought
not only to understand the case, which becomes
the 1mmediate object of Surgery, such as in-
flammation, suppuration, mortification, &c. but
also the cause of the effect; for without this
knowledge our practice must be very confined,
very precarious, and often applied too late.
This knowledge opens to the surgeon varieties
of treatment. It teaches him in one instance to
remove the cause—in another to increase the
effect —in another to change it to some other
disease—and gives him, what is the most essen-
tial point, the knowledge of the proper moment
for the surgical operation, where an operation
13 necessary. In the animal body the power of
restoration to a state of health arises out of the
Animal from its own mechanism and action. If
the Animal was in all cases equal to the task,
there would be no occasion for the Surgeon;
but it is necessary in many cases to assist nature
by the introduction of artificial powers— to in-
crease the living powers of the Animal when
1
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modes of treatment, and that the practitioneis
have been too easily satisfied with a collection
of facts, without embracing the catalogue of
diseases as a system, proposes in his course to
examine the theory and principles of diseases in
a regular series. His doctrines are drawn from
personal observations made in the course of an
indefatigable life, with the constancy of a most
adventurous mind. His ideas, his mode of rea-
soning, as well as his arrangement of diseases
are new ; and he therefore has received little
aid from books or fram other professors. - The
novelty of his ideas occasion also the appli-
cation of new terms, and those which he has
given, he may consider as clear and explana-
tory, since they are adopted by others, and
brought into use. . .

The Course begins with the Physiology, or
natural History of the Animal ; but so far only
as is necessary to the understandmg the prin-
ciples of diseases; in which new ideas and new
arrangements of the subject are introduced. ..

The Physiology of Diseases follows — the ac-
tion of medicines —and brings him to the con-
sideration of diseases in general.

The Diseases of accident being: the most ob-
vious and simple, in preventing the natural
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nerea, Cancer, &c.-—and therefore he takes
great pains to investigate its principles.

Then follows Suppuration, and those actions
are illustrated by the consideration of

Compound Fractures, Hydrocele, Suppura-
tion of the veins after bleeding; gun-shot
wounds, &c.

And in the second place, by the various
diseases arising from spontaneous suppuration,
as abscesses, diseases of the bones, diseases of
joints, &c.— This leads him to the consider-
ation of

Granulations, their course, progress, kinds
and use 3 and also of

Cicatrization.

After Inflammation and its general conse-
quences, he proceeds to treat of specific di-
seases, such as

The Lock Jaw.

Scrophula.

Poisons in general.

Peculiar Poisons, as the Lues Venerea, Can-
cer, &c. &c.

This Course of Lectures is illustrated by a
collection of diseases, and of Comparative Ana-
tomy, which in point of curiosity, accuracy,
and comprehension, is equal to any collection
in the world. It has been made by Mr. Hunter

i —
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pride of man in the exhibition. Dr. Hunter
having settled in London, sent for his brother
John, who accordingly came to England, being
at that time in his eighteenth year. He im-
mediately applied himself to the study of ana-
tomy and surgery, and, for several years, he
was employed in the dissecting-room, where he
suddenly began to display his uncommon abi-
lities. The doctor was anxious that he should
go into partnership with him, and in the year
1758, declared him to be fully adequate to the
important office of a Teacher; but Mr. Hun-
ter, with a modesty which is always the at-
tendant of genius, felt insuperable embarrass-
ments and objections to speaking in public,
and he declined the advantageous and honor-
able offer, on account of his aversion to public
speaking, and his extreme diffidence of his own
abilities and. skill. But he continued in the
same anatomical pursuits till the year 1760;
when, anxious for a more enlarged field of ob-
servation, he went out as Surgeon General teo
the Army, first to Belleisle, and afterwards to
Portugal. In this extensive scene, he indefa-
tigably studied the nature and treatment of

~ gun-shot wounds; and he acquired great ere-

dit from his humanity and talents. He has con-
stantly, in his practice, been an enemy to ope-
rations —he has resorted to them unwillingly,
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in the last resource, although no practitioner
has been more distinguished for a steady and
skilful hand in an operation than himself, whére
necessity drew him to the expedient.— On the
peace in 1763, he returned and settled in Lon-
don as a surgeon, and came, in a very short
time, to the possession of an extensive practice.
Now it was that he began to form his system.
In books he found, as we have mentioned, no
other lights in the investigation of surgery,
than what arose from the enumeration of in-
dependent facts and cases, without reasoning
and without principles. He totally rejected
books, and took up the volume of the animal
body. — He was as indefatigable in his pursuits,
as he was adventurous in his conduct. Though
an enemy to operations on others, he was re-
gardless of himself, and exposed his person to
all the active and artificial powers, by which
he might ascertain the properties, and trace
the ‘effects of medicine on the human frame,.
He was not deterred by the shocks which such
trials must necessarily give to his constitution
nor by the fatigue, labour, and loss to which
they exposed him. He begun at the same
time to form his collection of diseases ; and for -
this purpose he attended the various hospitals,
in order to see the curious cases, and to ob-
serve, with his own eyes, the progress of the
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various diseases, which he might procure into
his custody. He from this time also employed
himself in forming his collection of comparative
anatomy. The whole together has cost him
more than 10,000/ besides the labour it has re-
quired in the preparations. Of this sum more
than two thousand pounds have been expended
in the purchase of dead animals only. In the
year 1768, he was chosen Surgeon to  St.
George’s hospital; and in the years 1772,
1773, and 1774, having collected his ideas and
observations, he assembled the pupils of that
Hospital, together with a few chosen friends,
and read to them, without expence, a course of
lectures on the principles of surgery. In the
year 1776, he was appointed Surgeon Extra-
ordinary to His Majesty. Prior to his going
abroad, he had been present at the dissection
of more than two thousand human bodies, and
in the year 1754, or 55, discovered the structure
of the placenta, and the communication be-
tween the mother and placenta. He had also
employed himself a good deal, even at this time,
in comparative anatomy, and had discovered the
absorbing system in fowls, and in the croco-
dile, which is one of the amphibii, proving by
experiments that the red veins did not absorb.
This was published by Dr. Hunter, in his Com-
mentafies in 1762. ~Since his return, as we










