
PART Ill.

AN ENQUIRY INTO THE PHYSICAL CAUSES OF FEELING,
INTO THE FORCE WHICH PRODUCES ACTIONS, AND,
LASTLY, INTO THE ORlGI~ OF THE ACTS OF INTELLI­
GENCE OBSERVED IN VARIOUS ANIMALS.



INTRODUCTION.

IN the second part of this work, I have endeavoured to throw light on
the physical causes of life, on the conditions necessary for its existence,
and on the origin of that exciting force of vital movements, without
which no body could actually possess life.

I now propose to enquire what feeling may be, how the special
organ giving rise to it (the nervous system) produces the wonderful
phenomenon of sensations, how sensations themselves produce ideas
through the medium of the brain, and how ideas cause in that organ
the formation of thoughts, judgments and reasoning; in short, of acts
of intelligence that are still more wonderful than sensations.

"But," it is said, "the functions of the brain are of a different order
from those of the other viscera. In the latter causes and effects are
of the same nature (physical nature)....

" The functions of the brain are of quite a different order: they
consist in receiving sense impressions through the nerves, in transmit­
ting them immediately to the mind, in preserving the traces of these
impressions, and in reproducing them with varying rapidity, clearness
and fulness whenever the mind needs them in its operations or the
laws of association of ideas recall them; lastly, in transmitting to
the muscles again through the medium of nerves the commands of
the will.

" Now these three functions involve a mutual influence, which has
always remained incomprehensible, between divisible matter and the
indivisible ego. This has always constituted an impassable hiatus in
the system of our ideas, and the stumbling block of all philosophies;
they involve us moreover in a further difficulty that has no necessary
connection with the first: not only do we not understand nor ever
shall understand how impressions on the brain can be perceived by the
~ind and produce images in it; but however refined our means of
Investigation, these traces cannot be made visible in any way; and we
are entirely ignorant of their nature, although the effect of age and
diseases on the memory leave us in no doubt either as to their
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existence or their seat." (Rapport et l' I nstitut sur un M emoire de
MM. Gall et Spurzheim, p. 5.)

It is, .1 think, a little rash to fix limits to the conceptions which the
human mtellect may reach, or to specify the boundaries and the pow
of that intellect. How indeed can we know that man will n era. ~~

obtam such knowledge, nor penetrate these secrets of nature? D()
we not kno:" that he has already discovered many important truths
Some of whICh seemed to be entirely beyond him? '

It is more rash, I repeat, to try 'to d~termine p~sitively what man
may ~now and w?at he. n.ever can know,. than to study the facts,
examm~ the .relatIOns eXlstmg between vanous physical bodies, draw
all pOSSIble mferences, and then make continuous efforts to discover
the causes of natural phenomena; even when the coarseness of our
senses does not allow us to reach anything more than moral certainties.

If we we:-e concern.ed with objects outside nature, with phenomena
that are neIther physICal nor the result of physical causes, the subject
woul.d doubtless be beyond the human intellect; for it can never
obtam a grasp of anything external to nature.

Now, ~ince in this work we are dealing mainly with animals, and since
observatIOn teaches us that there are among them some which possess
~he f~culty of feeli~g, ,;hich form ideas and judgments and carry out
mtellIgent acts, whICh, m short, have memory, I wish to ask what is
the peculiar entity called mind in the passage cited above; a remark­
able entity which is alleged to be in relation with the acts of the brain
so that the functions of this organ are of a different order from thos;
of the other organs of the individual.

In this fa?titiou.s entity, which is not like anything else in nature, I
see a mere mventIOn for the purpose of resolving the difficulties that
follow from inadequate knowledge of the laws of nature: it is much
the sam~ ~hing as those universal catastrophes, to which recourse is
had for glvmg answers to certain geological questions. These questions
puzzle us because the procedure of nature, and the different kinds of
tran~formationsthat she is always producing, are not yet ascertained.

WIth regard to the traces impressed on the brain by ideas and
thoughts, w.hat ~atters it that these traces cannot be perceived by
our senses, If, as IS agreed, observations exist which leave us in no
doubt as .to th~ir presence and their seat: do we see any more clearly
the way m whICh other organs perform their functions and to take

. a single example, do we see any more clearly how the 'nerv~s set the
muscles in action? Yet we cannot doubt that nervous influence is
indispensable for the performance of muscular movements.

In the sphere of nature, knowledge is extremely important for us
and yet very difficult to obtain in any better form than moral

certainties; such knowledge can, I believe, only be attained by the
following method. ..

Do not let us be imposed upon by dogmatIC utterances whICh are
nearly always ventured with little thought; let us carefully collect
such facts as we can observe, let us make experiments wherever we can,
and when experiment is impossible let us marshal all the inferences th~t

we can draw from analogy, and let us nowhere make a dogmat.IC
pronouncement: by this method we shall be able gradually to attam
a knowledge of the causes of many natural phenomena, including
perhaps even those that now appear to us the most incompr~hensible.

Since, then, the limits of our knowledge as to what occurs m nature
neither are nor can be fixed, I shall endeavour, by the use of such facts
as have been collected, to determine in this third part what are the
physical causes which confer on certain animals t~e faculty. of feelin?,
of producing for themselves the movements w~ch const~tute theIr
actions, and, lastly, of forming ideas and of comparmg these Ideas, so as
to obtain judgments: in short, of performing various intelligent acts.

The principles which I shall set forth on this ~a.tter will as a :u~e

be such as to fill us with an inward moral conVICtIon, although It IS
impossible to, prove positively their accuracy. It seems th~t, with
regard to many natural phenomena, this order of knowled.ge IS al~ne

possible for us; and yet its importance cannot be calle~ m questIOn
in innumerable cases where we are called upon to form Judgments.

If the physical and the moral have a common origin, if ideas, thought
and even imagination are only natural phenomena, and therefore really
dependent on organisation, then it must be chiefly the province of
the zoologist, who makes a special study of organic phenomena, to
investigate what ideas are, and how they are produced and preserved,
in short how memory renews them, recalls them and makes them
perceptible once more'; from this it is only a short way t~ perceiving
what are thoughts themselves, for thoughts can only be mvoked by
ideas' lastlv by following the same method and building up from
origin~l per~~ptions, it may be possible to discover how thoughts
give rise to reasoning, analysis, judgments and the will to act, and how
acrain numerous acts of thought and judgments may give birth too .
imagination, a faculty so fertile in the creation of ideas that It ev~n

seems to produce some which have no model in nature, although l!l

reality they must be derived from this source. .
If all the acts of the intellect, into the causes of whICh I am now

enquiring, are only phenomena of nature, that is to say, acts of the
organisation, may I not hope, by acquiring a thorough kn?wledge
of the only means by which the organs perform their functIOns, to
discover how the intellect may give rise to the formation of ideas and
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preserve their traces or impressions for a longer or shorter period, and
finally, by means of these ideas, carry out thought, etc., etc. 1

It cannot now be doubted that the acts of the intellect are exclusively
dependent on organisation, since it is known that even in man dis­
turbances in the organs which produce these acts involve others in
the acts themselves.

An investigation of the causes of which I spoke above appears
therefore to me to be obviously possible: I have given attention to
the subject; I have devoted myself to an investigation of the only
method by which nature can have brought about the phenomena in
question; and it is the result of my meditations on this subject
that I am now about to present.

The essential point is that, in every system of animal organisation,
nature has but one method for making the various organs perform
their appropriate functions.

These functions indeed are everywhere the result of the relation
between fluids moving in the animal, and the parts of its body which
contain these fluids.

There are everywhere moving fluids (some containable, others
uncontainable) which act upon the organs; and there are also every­
where supple parts, which are sometimes in erethism and react on
the fluids which affect them, and which are sometimes incapable of
reacting; but in either case they modify the movement of the fluids
taking place among them.

Thus, when the supple parts of organs are capable of being animated
by orgasm and of reacting on the contained fluids which affect them,
the various resulting movements and changes, both in the fluids and the
organs, produce phenomena of organisation which have nothing to do
with feeling or intelligence; but when the containing parts are so
soft as to make them passive and incapable of reacting, the subtle
fluid moving in these parts, and modified by them in its movements,
gives rise to the phenomena of feeling and intelligence as I shall
endeavour to prove in this Part.

We have therefore to deal only with the relations existing between'
the concrete supple and containing parts of an animal, and the moving
fluids (containable or uncontainable) which act on these parts.

This well-known fact has been for me as a beam of light; it guided
me in the research that I have sketched out, and I soon perceived that
the intelligent acts of animals are, like their other acts, phenomena
of animal organisation, and that they take their origin from the rela­
tions existing between certain moving fluids and the organs which
produce these wonderful acts.

What matters it that these fluids, whose extreme tenuity prevents

US from seeing. them or even. keeping. the~ in a vessel ~or makin~
experiments Wlth, only mamfest then eXIstence by theIr effects.
These effects constitute a cogent proof that no other cause could .h~ve
produced them. It is, moreover, easily ascertained th~t the VISIble
fluids, which penetrate the medullary substance of the bram and nerves,
are only nutritive and adapted for secretion; but that they .are too
slow in their movements to give rise to the phenomena eIther of
muscular movement, feeling, or thought. . . .,

In the light of these principles, which restrain th~ ~magmatlOn Wlt~n
its proper limits, I shall first show how nature ongmally succeeded. m
creating the organ of feeling, and by its means the force productIve
of actions: I shall afterwards proceed to consider how (by means of a
snecial organ for intellect), ideas, thoughts, judgments, memory, etc.,
~ay have arisen in the animals which possess such an organ.

T



CHAPTEll 1.

OF THE NERVOUS SYSTEM, ITS FORMATION, AND THE VARIOUS

SORTS OF FUNCTIONS THAT IT CAN FULFIL.

THE nervous system, in man and the most perfect animals, consists
of various quite distinct special organs and even systems of organs,
which are closely connected and form a very complicated whole. It
has been supposed that the composition of this system is everywhere
the same, except for its greater or lesser development, and the differ­
ences of size, form, and situation involved by the various types of
organisation. On this theory the various sorts of functions, to which
it gives rise in the most perfect animals, were all regarded as being
characteristic of it throughout all animal organisation.

This manner of regarding the nervous system throws no light on
the nature of the organs in question, on the mode of their origin, on
the growing complexity of their parts in proportion to the complication
and perfection of animal organisation, nor, lastly, on the new faculties
which it confers on animals in proportion to its development. On
the contrary, instead of enlightening physiologists on these matters,
it leads them to attribute everywhere to the nervous system in various
degrees of concentration the faculties which that system confers on
the most perfect animals, and this is entirely without foundation.

I shall therefore endeavour to prove: (1) That this system of organs
cannot be a property of all animals; (2) that at its origin, that is,
at its greatest simplicity, it only confers on the animals which possess
it the one faculty of muscular movement; (3) that afterwards, when
lUore highly developed, it endows animals not only with muscular
~ovementbut also with feeling; (4) that lastly, on reaching completion,
It confers on the animals which possess it the faculties of muscular
lUovement, of experiencing sensations, and of forming ideas, com­
paring them together, and producing judgments; in short, of having
an intellect whose development is proportional to the perfection of
organisation.
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Before setting forth the proofs of these theories, let us see what
general idea we can form of the nature and arrangement of the various
parts of the nervous system.

This system, wherever it occurs in animals, presents a main medullary
mass, either divided into separate parts or concentrated into a single
whole of varying shape, and also nervous threads which run into this
mass.

All these organs are composed of three kinds of substances of very
different character, viz. :

1. A very soft medullary pulp of peculiar character.
2. An aponeurotic investment, which surrounds the medullary

pulp and provides sheaths to its prolongations and threads, including
even the finest. The nature and properties of this investment are
different from those of the pulp which it encloses.

3. A very subtle invisible fluid, which moves in the pulp without
requiring any visible cavity, and which is kept in at the sides by
the sheath, through which it cannot pass.

Such are the three kinds of substances which compose the nervous
system, and which produce the most astonishing of all organic pheno­
mena as a result of their arrangement, relations and the movements of
the subtle fluid contained within thekystem.

It is known that the pulp of these organs is a very soft medullary
substance, white on the inside, greyish on its outer layer, not sensitive,
and apparently albumino-gelatinous in character. It forms, by means
of its aponeurotic sheaths, threads and cords which proceed to the
larger masses of this medullary substance containing the nucleus
(simple or divided), or centre of communication of the system.

Both for the performance of muscular movement and for sensations, ..
it is necessary that this system of organs should have a nucleusoi';
centre of communication for the nerves. As a matter of fact, in the
first case the subtle fluid which acts upon the muscles issues froro'8
common nucleus and travels towards the parts which it has to actuate;,
and, in the second case, the same fluid, being set in motion by the
affective cause, starts from the extremity of the affected nerve and:
travels towards the centre of communication, there producing the
disturbance which gives rise to sensations.

A nucleus or centre of communication, in which the nerves terminate,
is therefore absolutely necessary in order that the system may carry
on any of its functions; and indeed we shall see that without it the
individual would not become cognisant of the acts of the organ of
intellect. Now this centre of communication is situated in some part
of the main medullary mass, which always constitutes the basis of the
nervous system.

The threads and cords of which I spoke above are nerves; and the
main medullary mass, which contains the centre of communication of
the system, consists in some invertebrates either of separate ganglia
or of a ganglionic longitudinal cord; in the vertebrates, it forms the
spinal cord and the medulla oblongata which is united to the brain.

Wherever a nervous system exists, however simple or imperfect it
may be, there is always a main medullary mass in some form or other;
for it constitutes the basis of the system and is essential to it.

It is in vain to deny this truth by such arguments as the following:
1. That it is possible to remove entirely the brain of a tortoise or

a frog, which nevertheless continue to exhibit movements showing
that they still have sensations and a will: I reply, that this operation
only destroys a part of the main medullary mass, and not that part
which contains the centre of communication or sensorium commune;
for this is not contained in the two hemispheres which form the bulk
of what is called the brain;

2. "That there are insects and worms, which when cut into two
or more pieces, promptly form so many new individuals, each having
its own system of sensation and its own will "; I reply again, that as
regards insects the alleged fact is untrue, that no experiment has shown
that when an insect is cut in two there may result two individuals
both capable of life; and even if it were so, each half of the insect
would still possess a main medullary mass in its share of the ganglionic
longitudinal cord;

3. "That the more evenly the nervous substance is distributed,
the less essential is the role of the central parts." 1 I reply, for the last
time, that this assertion is erroneous; that it has no facts to support
it; and that it is only made through ignorance of the functions of the
nervous system. Sensibility is neither the property of nervous sub­
stance nor any other substance, and the nervous system can only
enter upon its functional existence when it is composed of a main
medullary mass from which nervous threads take rise.

Not only can the nervous system have no functional existence
unless it is composed of a main medullary mass which contains one or
more nuclei for starting muscular excitement and from which various
nerves proceed to the parts, but we shall also see in Chapter Ill. that
the faculty of feeling in any animal can only arise when the medullary
mass contains a single nucleus or centre of communication, to which
the nerves of the sensitive system travel from all parts of the body.

It is true that the extreme difficulty of following these nerves to their
centre of communication, has led some anatomists to deny the existence

8 1 See L'Anatomie comparee of M. envier, vol. iL, p. 94; and the Recl;erches sur le
ysteme nerveux of MM. Gall and Spurzheim, p. 22.
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of any common nucleus that is essential to the production of fe li
they consider feeling to be an attribute of all the nerves includI'n e ng;
h' , geven

t elr smallest parts; and, to strengthen their view as to the ab
f . . . sence

o any centre of commumcatIOn m the sensitive svstem they 11
th h '. J' a ege

at t e need for findmg a defimte situation for the soul has c d
th" . ause

e mventIOn of thIs common nucleus or circumscribed local't t
h· h 11 . 1 Y 0

W IC a sensatIOns are conducted.
It i~ quite enough to believe that man possesses an immortal so 1.

~here IS. n~ ~ccasion for us to study the seat and limits of this s~ui
m th~ m.dlvldual body, nor its connection with the phenomena of
orgams~tIOn.: all that we can ever say on this subject is baseless and
purely Imagmary.

If we are studying nature she alone should occupy our attention'
and we s:lOuld confine ourselves exclusively to the examination of th~
facts w~lCh she presents, in our endeavour to discover the physical
laws whlC~ control ~he production of these facts; lastly, we ought
never to mtroduce mto our theories any subjects that are outside
nat~:e, and about which we shall never be able to know anything
pOSItIve.

For my ~wn part, I only study organisation in order to arrive at an
understandmg of the various faculties of animals. I am convinced
~hat many animals possess feeling, and that some of them also have
Ideas and perform intelligent acts; and I hold that the causes for these
phenomena should be sought in purely physical laws. I always make a
rule ?f this in my o,:n researches, and I may add that I am not only
con:r1Dced that no kmd of matter can in itself possess the faculty of
feelmg, but. I am ~lso convi~ced that this faculty in such living bodies
as poss~ss It consIsts only m a general effect which is set up in an
approprIate system of organs, and that this effect cannot occur unless
~he s~stem possesses a single nucleus or centre of communication,
1D whlCh terminate all the sensitive nerves.

In ~he case of vertebrates, it is at the anterior extremity of the spinal
cord, m the medulla ,oblongata itself or perhaps its annular protuber­
ance, that t~e ~ensonum commune is lodged; that is to say, the centre
of com:n~~lCatIOn ?f .the nerves which give rise to the phenomenon
of sensIbIlIty; for It IS tmvards some point at the base of the brain
that these nerves appear to converge. If the centre of communication
were farther forward in the interior of the brain, acephalic animals,
whose brain had been destroyed, would be devoid of feeling and
unable even to live.

. Bu~ this is not the case: in animals which possess any faculty of
mtelhgen:e, the nUcle~s for feeling is confined to some part of the base
of what IS called then brain; for this name is given to the entire

medullary mass contained within the cranial cavity. The two
hemispheres, however, which are confused with the brain, should be
distinguished from it; because they form together a special organ
added on to the brain, have special functions of their own and do not
contain the centre of communication of the sensitive system.

Although the true brain, that is to say, the medullary part which
contains the nucleus of sensations and to which the nerves lead from
the special senses, is difficult to identify and define in man and intelligent
animals, on account of the contiguity or union between this brain and
the two hemispheres which cover it, it is none the less true that these
hemispheres constitute an organ specially related to the functions that
it performs.

Indeed it is not in the brain properly so-called that ideas, judgments,
thoughts, etc., are formed; but it is in the organ superimposed on it,
consisting of the two hemispheres.

Nor is it in the hemispheres that sensations are produced; they
have no share in it, and the sensitive system exists satisfactorily
without them; these organs may therefore undergo great degeneration
without any injury to feeling or life.

I now revert to the general principles concerning the composition
of the various parts of the nervous system.

The nervous threads and cords, the ganglionic longitudinal cord,
the spinal cord, the medulla oblongata, the cerebellum, the cerebrum
and its hemispheres ;-all these parts have, as I have already observed,
a membranous and aponeurotic investment which serves as a sheath,
and which by its peculiar nature retains within the medullary sub­
stance the special fluid that moves about there; but at the extremities
of the nerves where they terminate in the parts of the body, these
sheaths are open and allow the nervous fluid to communicate with
the parts.

Details about the number, shape and situation of the parts I have
referred to, belong to the sphere of anatomy; an exact description
may be found in works which deal with this sphere of our knowledge.
Now since my purpose here is simply to investigate the general prin­
ciples and faculties of the nervous system, and to enquire how nature
first conferred it on such animals as possess it, I need not enter into any
of the details that are known about the parts of this system.

FORMATION OF THE NERVOUS SYSTEM.

We certainly cannot positively determine the manner in which
nature brought the nervous system into existence; but it is quite
Possible to ascertain the conditions which were necessary for this
purpose. When once we have ascertained and studied these con-



296 ZOOLOGICAL PHILOSOPHY THE NERVOUS SYSTEM 297

ditions, we may be able to conceive how the parts of the system Were
f0.rm.ed, and how they were filled with the subtle fluid which moves.
wIthm them and enables them to carry out their functions.

We may suppose that when nature had advanced so far with animal
organisation that the essential fluid of animals had become highly
animalised, and the albumino-gelatinous substance been formed, this.
substance would be secreted from the animal's chief fluid (blood, 01'

its substitute) and deposited in some part of the body: now observation
shows that this first occurs in the shape of several small separate masses,
and afterwards as a larger mass which becomes lengthened into a.
ganglionic cord and occupies nearly the whole length of the body.

The cellular tissue is modified by this mass of albumino-gelatinous.
substance, and so provides it with its investing sheath, and that of its.
various prolongations or threads.

Now on examining the visible fluids which move or circulate in the
bodies of animals, I find that, in the animals with the simplest organisa­
tions, these fluids are much less complex and contain much fewer
principles than is the case in the more perfect animals. The blood of
a mammal is a more complex and animalised fluid than the whitish
serum of insects; and this serum again is a more complex fluid than
that watery matter which moves in the bodies of polyps and
infusorians.

This being so, I am justified in the belief that those invisible and
uncontainable fluids which keep up irritability and vital movements
in the most imperfect animals, are the same as those existing in animals
with a highly complex and perfected organisation. In the latter,
however, they undergo so great a modification as to be changed into
containable fluids, though still invisible.

It appears indeed that an invisible and very subtle special fluid,
which is modified during its presence in the blood of animals, is con­
tinually separating out to spread through the nervous medullary
masses, and incessantly makes good the wastage due to the various
activities of this system of organs.

The medullary pulp of the nervous system, and the subtle fluid
moving within it, will thus only be formed when the complexity of
animal organisation has reached a sufficient development for the manu­
facture of these substances.

Just as the internal fluids of animals are progressively modified,
animalised and compounded in correspondence with the progress in
the complexity and perfection of organisation; so too the organs and
solid or containing parts of the body are gradually compounded and
diversified in the same way and by the same cause. Now the nervous
fluid, which becomes containable after its secretion by the blood,

's distributed in the albumino-gelatinous substance of the nerve
~issue, for this substance is a natural conductor of it and is adapted
for holding it and letting it move freely about; the fluid is kept in
by the aponeurotic sheaths which invest this nerv~us tissue, since
these sheaths do not permit of the passage of the flUld.

Thereafter, when the nervous fluid is distributed throughout that
medullary substance which was originally arranged in separate ganglia
and afterwards in a cord, its movements probably thrust out portions
which become elongated into threads and it is these threads which
constitute the nerves. It is known that they spring from their centre
of communication, and issue in pairs either from a ganglionic longi­
tudinal cord or a spinal cord at the base of the brain, and that they
then proceed to their termination in the various parts of the body:

This no doubt was the method employed by nature for the formatIOn
of the nervouS system: she started by producing several small masses
of medullary substance when the animal organisation had advanced
sufficiently to enable her to do so: she then collected them into one
chief mass; through this mass immediately spread the nervous fluid,
which had become containable and was kept in by the nervous sheaths:
it was then that its movements gave rise to the medullary mass in
question, and to the nervous threads and cords which issue from it to
the various parts of the body. ..,

In accordance with this theory, nerves cannot eXIst In any ammal
unless there is a medullary mass containing their nucleus or centre of
communication; hence those isolated whitish threads which do not
lead to a medullary mass are not to be regarded as nerves.

I may add to these reflections on the formation of the nervo.us
system, that if the medullary substance has been secr~ted by the c.~ef
fluid of the animal, it is through the agency of the capIllary extremItIes
of certain arterial vessels in red-blooded animals; and since the ex­
tremities of these arterial vessels must be accompanied by the ex­
tremities of venous vessels, all these vascular extremities, containing
coloured blood, are buried in the medullary substance which they have
produced, and give rise to the greyish colour, which this medullary
substance presents in its external layer : sometimes, indeed, as a result
of certain evolutions taking place in the encephalon as it develops, the
nutritive organs have penetrated so deeply that the grey~sh medullary
substance is central in some localities, and surrounded In great part
by that which is white.

I may add further, that if the extremities of certain arteries have
secreted and then maintained the medullarv substance of the nervous
system these same vascular extremities m"ay likewise have deposited
the ne;vous fluid which separates off from the blood and is continually
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poured into that medullary substance which is so well adapted to
contain it.

Lastly, I shall conclude these reflections by some remarks on the
development of the main medullary mass and of the swellings and
expansions which are found in certain parts of that mass. These
expansions are proportional to the formation and development of the
special systems which compose the common and perfected nervous
system.

In the main medullary mass of every nervous system, the particular
part which to some extent gave origin to the rest, need not necessarily
be larger than the other parts which have grown from it; for the
thickness and size of these other parts are always dependent on the use
which the animal makes of the nerves that issue from them. I have
given sufficient proof of this in the case of all the other organs: the
more they are exercised the more they become developed, strengthened,
and enlarged. It is because this law of animal organisation has not
been recognised, or because no attention had been paid to it, that
it is believed that the part of the medullary mass which produces the
other parts must of necessity be larger than them.

In vertebrates, the main medullary mass consists of the bram and
its accessories, the medulla oblongata and the spinal cord. Now it
appears that the part of this mass which produced the rest is really
the medulla oblongata; for it is from this part that issue the medullary
appendages (the peduncles and crura) of the cerebellum and cerebrum,
the spinal cord, and, lastly, the nerves of the special senses. Yet the
medulla oblongata is in general smaller or less thick than the brain
which it has produced, or the spinal cord which proceeds from it.

Whereas, on the one hand, the brain and its hemispheres are employed
in acts of feeling and intellect, while the spinal cord only serves for the
excitation of muscular movements 1 and the performance of organic
functions; and whereas, on the other hand, the continued use or exercise
of the organs causes in them a remarkable development; it must
follow that in man, who is continually exerting his senses and intellect,
the brain and hemispheres should become much enlarged while the
spinal cord, which in general is little used, can only acquire moderate
dimensions. Finally, since the chief muscular movements of man are
those of the arms and legs, we should expect to find a conspicuous
swelling in his spinal cord at the exits of the crural and brachial
nerves, and this is confirmed by observation.

In those vertebrates, on the contrary, which make but little use of
1 ~With regard to the function of the spinal cord in providing nervous influence

to the organs of movement, recent experiments have shown that poisons which ~ct
on this cord do actually cause convulsions and attacks of tetanus before producmg
death.

their senses and particularly of their intellect, and which are chiefly
given up to muscular movement, the brain and especially the hemi­
~pheres should have undergone slight development, whereas the spmal
~ord is likely to acquire considerable dimensions. Thus fishes, w~ich
are largely confined to muscular movement, have a very large spmal
cord and a correspondingly small brain.

Among the invertebrates some have a. ganglionic longitudin~l cord,
instead of a spinal cord, throughout theIr length, such as the msects,
arachnids, crustaceans, etc.; because these animals carry out much
movement, and the cord is thereby strengthened and swollen where
each pair of nerves issues. .

Lastly the molluscs, which have only feeble supports for theIr muscles
and generally only c:::rry out slow movements, have no spinal cord nor
longitudinal cord, and exhibit nothing more than a few scattered
ganglia from which issue nervous threads. .

In accordance with this theory, we may conclude that m the verte­
brates the nerves and main medullary mass cannot have been developed
from above downwards, that is, from the superior terminal part of
the brain' anv more than the brain itself can be a production of the
spinal cord, that is, of the inferior or p~steri~r. part of the nerv~us
system; but that these various parts sprmg ongmally from one WhICh
produced the rest. Probably this one is the medulla oblongata.
Some point in the neighbourhood of its an~1Ular protuberance must
have given origin to the cerebral hemIspheres, the cerebellar
peduncles, the spinal cord and the special senses. .

It matters not that the medullary bases of the hemIspheres are
narrowed and much less bulky than the hemispheres themselves;
and that the same applies to the peduncles of the cerebellum, etc. It
is plain to all that the gradual development of these org~ns, in pro­
portion to their more frequent use, may have caused m them an
expansion which makes them much larger than their roots!

These reflections on the formation of the nervous system are doubtless
somewhat indefinite; but they suffice for my purpose, and seem to
me interesting because thev are accurate and in accordance with the, "'
observed facts.

FUNCTIONS OF THE NERVOUS SYSTEM.

The nervous system of the most perfect animals is,. as we. know,
highly complicated, and may consequently fulfil varIOUS kmds of
functions which confer on the animals possessing them as many
special f~culties. Now before proving that this system ~s limited to
certain animals and not common to all; and before statmg what are
the faculties conferred by it in the various degrees of complexity of
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animal organisation, we must say a word about its functions and th
faculties resulting from them. They are of four different kinds, viz.~

1. That of instigating muscular activity; .
2. That of giving rise to feeling or to the sensations which Con­

stitute it;
3. That of producing the emotions of the inner feeling;
4. That, lastly, of forming ideas, judgments, thoughts, imagination

memory, etc. •
I shall endeavour to show that the functions of the nervous system

which give rise to these four kinds of faculties are very different in
character, and that they are not all performed by the animals which
possess this system.

The activities of the nervous system which give rise to muscular
movement are altogether distinct from and even independent of those
which produce sensations: thus we may experience one or more sensa­
tions without any muscular movement ensuing, and we may set in
action various muscles without any resulting sensation. These facts
are worthy of note and they are unquestionably well-founded.

Muscular movement cannot be executed without nervous influence;
and although we do not know how this influence works, we are justified
by many facts in the belief that it may be by an emission of nervous
fluid which starts from a centre or reservoir and travels down the nerves
to the muscles which have to be actuated. In this function of the
nervous system then, the movements of the subtle fluid which works
the muscles take place from some centre or nucleus towards the parts
that have to carry out some action.

It is not only to set the muscles in action that the nervous fluid
travels from its nucleus or reservoir towards the parts which have to
carry out movements; this emission also takes place apparently in
order to assist various organs in the performance of functions, where
no distinct muscular movement is involved.

Since these facts are well known I shall not dwell further upon them;
but shall adopt the conclusion that the nervous influence, which
gives rise to muscular activity and which aids various organs in the­
performance of their functions, works by an emission of nervoUS
fluid which travels from some centre or reservoir to the parts requiring
to be actuated.

On this subject I may record a well-known fact that is relevant
to the matter now in hand. It is as follows:

With regard to the nervous fluid which leaves its reservoir on its way
to the parts of the body, one portion of this fluid is subject to the will
of the individual who starts it moving, by means of the emotions
of his inner feeling, when stimulated by some requirement; whereas

the other portion is regularly distribute~, independently of .the indivi­
dual's will, to those parts of the body WhICh have to be kept mcessantly
in action for the preservation of life.

It would be highly inconvenient if the movements of our heart
r arteries or the functions of our viscera or secretory or excretory

o , . t £
organs, were dependent on our will; but it is equally Importan or
the satisfaction of all our requiremen.ts that we sho~ld have at .our
disposal some portion of our nervous flUld, for despatchmg to the reglOns

that we wish to actuate.
It appears that the nerves which continually convey ~he nervouS

influence to the vital organs and to the muscles that are mdependent
of the individual, have a firmer or denser medullary substance than the
other nerves; or have some other distinguishing peculiarity, as a result
of which not only does the nervous fluid move less rapidly and ~ess
freely, but is also to a great extent protected from those.general agIta­
tions caused by the emotions of the inner feeling. If It were other­
wise, every emotion would interfere with the nervous influence necessary
to the essential organs and vital movements, and would endanger the

life of the individual.
Those nerves, on the contrary, which convey the nervoUS influen~e

to the muscles dependent on the individual, allow to the subtle flUld
which they contain every liberty and rapidity of move~ent,.so that the
emotions of the inner feeling easily set these muscles m actlOn.

Observation justifies us in the belief that the nerves wh~ch serve
for the excitation of muscular movement issue from the spmal cord
in vertebrates, from the ganglionic longitudinal cord in such .inverte­
brates as have one, and from the separate ganglia in those whICh have
neither a spinal cord nor a ganglionic longitudinal cord. Now th~se
nerves destined for muscular movement, have no close connectlOn
with the sensitive system, in animals which have feeling, and when
they are injured they produce spasmodic contractions and do not

interfere with the system of sensations. . '
Hence there are grounds for the belief that, of the varlOUS spe:Ial

systems which compose the nervous system at its highest perfectl?n,
that which is engaged in muscular excitation is distinct from that whICh

serves for the production of feeling. . .' .
Thus the function of the nervous system, WhICh consIsts m prod~cmg

muscular activity and the performance of the various. vital functlOns,
can only be fulfilled by the dispatch of the subtle flUld of the nerves
from the reservoir to the various regions. .

But that other function of the nervous system which induces feel~ng
is of quite a different character; for the p::oducti.on of a sensatlOn
cannot occur without nervous influence, and It reqmres that the subtle
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~uid of the nerves should always travel from the point of the body that
IS affected towards the nucleus or centre of communication of th
system and there start an agitation which affects all the nerv &

serving for feeling; their fluid then reacts and sensation is produce~
Not only do these two sorts of functions of the nervous system differ'

in that there is no sensation produced by any muscular movement and
that there is not necessarily any muscular movement for the production
of a sensation; but these functions differ also, as we have just seen
by the fact that in one the nervous fluid is driven from its reservoi;
to the parts, whereas in the other it is driven from the parts to the
nucleus or centre of communication of the system of sensations. These
facts are manifest, although we cannot witness the movements which
cause them.

The func~ion of the. nervous. system which consists in bringing
about emotIOns of the mner feelmg, and which works by means of a.
general disturbance of the free mass of nervous fluid-a disturbance
which is followed by no reaction and therefore produces no distinct
sensation-is yet quite peculiar and very different from the two that
I have named; in the account that I shall give of it (Chapter IV.)
we shall find that its study is very curious and interesting.

Whereas the function, by which the nervous system sets the muscles
in action and assists the performance of organic functions, is different
from the function by which this system produces feeeling as also from
that which constitutes the emotions of the inner feeling, I have now to
remark that when the system is sufficiently developed to have obtained
that special accessory organ constituted bv the wrinkled cerebral
hemispheres, it then has the faculty of performing a fourth kind of
function, very different from the three others.

Indeed, by means of the accessory organ that I have mentioned,
the nervous system gives rise to the formation of ideas, judgments,
thoughts, will, etc. ; phenomena which assuredly could not be produced
by the first three kinds of functions. Now the accessory organ, in
which are carried out functions capable of giving rise to these pheno­
mena, is only a passive organ, on account of its extreme softness; ­
and it receives no excitation because none of its parts would be capable
of reacting; but it preserves the impressions received, and these
impressions modify the movements of the subtle fluids in its numeroUS '
parts.

An ingenious idea, though destitute of proof or any adequate basis,
has been expressed by Cabanis, who said that the brain acts on the
impressions which the nerves conveyed to it as the stomach acts on
the food poured in from the oesophagus; that it digests them in its
own way, and that when agitated by movement transmitted to it, it

reacts and that this reaction gives birth to a perception which there-

after becomes an idea. .
This does not appear to me to be based on a study of the facultIes

of the cerebral pulp; and I cannot convince myself that so soft a
substance is really active, or that it can truly be said to react. and
give rise to perception when agitated by the movements transnutted

W~ .
This mistake arises, in the first place, from the fact that Cabams

took no note of the nervous fluid, and was obliged in h~s mi~d t.o
attribute the functions of that fluid to the nervous tissue m which It
moves; and in the second place, from the fact that he confus~d
sensations with intelligence, whereas the naturc of these two orgamc
phenomena is essentially differ.ent, and ~emands in each case an
individual system of organs for Its productIOn.. .

Thus there are four very different kinds of functIOns carned on by
the perfected nervous system, that is, when it is c?mpletely developed
and provided with its accessory organ; but seemg that the org~ns
which give rise to these various functions are not the same, and seemg
that they have only come into existence successively, nature forn~ed
those which are adapted to muscular movement before those whIch
give rise to sensation, and these latter before setting up the means
for producing emotions of the inner feeling; she at length completed
the perfection of the nervous system by making it capable of produc­
ing the phenomena of intelligence.

We shall now see that all animals neither have nor can have a nervoUS
system, and, moreover, that those which possess this system do not
necessarily derive from it the four kinds of faculties named.

THE NERVOUS SYSTE:yr IS LDIITED TO CERTAIN ANIMALS.

Doubtless it is only in animals that the nervous system can exist;
but does it follow thence that they must all possess it? There are
certainly many animals whose organisation is such that they co~ld
not possibly have this system of organs; for the system conSIsts
necessarily of two kinds of parts, viz.: a main medullary mass, a~d
various nervous threads which unite with it. Now this cannot eXIst
in the elementary organisations of a great many known. anim~ls.
It is obvious, moreover, that the nervous system is not esse~tIal to life,
since all living bodies do not possess it, and it would be vamly sought
among plants. This system, then, can only have become necessary
to those animals in which nature was able to establish it.

In Chapter IX. of Part n., p. 273, I have already shown th~t the
nervous system is peculiar to certain animals: I shall .now gIve a
further proof of it by showing the impossibility that all ammals should
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possess this system of organs; whence it follows that those which
have not got it can enjoy none of the faculties which it produces.

When people have said that, in animals without nervous threads
(such as the polyps and infusorians), the medullary substance which
yields sensations was distributed and dissolved in every part of the body
instead of being collected into threads; and that from this it followed
that each fragment of these animals became an individual endowed
with its particular ego; they have probably paid no attention to the
invariable characteristic organic function, which is always due t;()

relations between the containing parts and contained fluids, and to
the movements resulting from these relations. There was no adequate
knowledge of the essential facts with regard to the functions of the
nervous system; it was not known that these functions only worked
by causing the movement or transport of a subtle fluid, either from a
nucleus towards the parts or from the parts towards the nucleus.

The nervous system cannot then exist, nor fulfil the least of its
functions, unless it consists of a medullary mass with a nucleus for
the nerves, and also of nervous threads which run into this nucleus.
Moreover the medullary matter, or any other animal substance, cannot
possess in itself the faculty of producing sensations, as I hope to prove
in the third chapter of this part; hence this medullary substance
when dissolved as alleged in every part of an animal's body would not
give rise to feeling.

If the nervous system at its greatest simplicity is necessarily com­
posed of two kinds of parts, viz. a main medullary mass and nervous
threads running into it; we may feel how great was the progress
required in the complexity of animal organisation, starting from the
J.llonas, which is the simplest and most imperfect of known animals,
before nature could have attained the formation of such a system of
organs even in its greatest imperfection. Yet when this system begins,
its complexity and perfection are still very far from what we find in
the most perfect animals; and before it could begin, animal organisa­
tion had already made much progress in development and complexity.

To convince ourselves of this truth, let us examine the products of­
the nervous system at its chief stages of development.

THE NERVOCS SYSTEM IN ITS Sn1PLEST STATE PRODUCES

NOTHING BUT MUSCULAR MOVEMENT.

I have, it is true, nothing more than a mere opinion to offer on this
subject; but it is based on considerations of such importance and
weight that it may at least be regarded as a moral truth.

If the procedure of nature is attentively examined, it will be seen
that in the creating or giving existence to her productions, she has

never acted suddenly or by a single leap, but has always worked by
degrees towards a gradual and imperceptible development: conse­
quently all her products and transformations are everywhere clearly
subject to this law of progress.

If we follow the operations of nature, we shall indeed see that she
created by successive stages all the tissues and organs of animals,
that she gradually brought them to completion and perfection, and that
in the same way by slow degrees she modified, animalised, and com­
pounded all the internal fluids of the animals she had brought into
existence; so that in course of time they were brought to the condition
in which we now see them.

The nervous system at its origin is assuredly in its greatest simplicity
and least perfection. This kind of origin is common to it, as to all
the other special organs, which also began in their most extreme state
of imperfection. Now it cannot be doubted that, in its greatest
simplicity, the nervous system gives to the animals possessing it less
numerous and lofty faculties than it bestows on the more perfect
animals, where it has reached its highest complexity and acquired
its accessories. We only have to observe the facts to recognise the
truth of this statement.

I have already proved that when the nervous system is in its greatest
simplicity, it necessarily has two kinds of parts, viz.: a main medullary
mass and nervous threads which run into this mass; but this same
medullary mass may at first exist without giving rise to any special
sense, and it may be divided into separate parts, to each of which
run nervous threads.

Such appears to be the case in animals of the class of radiarians,
or at least in those of the division of echinoderms in which a nervous
system is supposed to have been discovered; the system would be
reduced to separate ganglia, communicating together by threads and
sending out others to the parts.

If the observations, which affirm this state of the nervous system,
are well-founded, we have here the system in its greatest simplicity.
It possesses several centres of communication for the nerves, that is
to say, as many nuclei as there are separate ganglia; lastly, it does
not give rise to any of the special senses, not even to sight, which is
certainly the first to show itself unequivocally.

By special senses I mean those which result from special organs
such as sight, hearing, smell, and taste; as to touch, it is a general
sense, a type no doubt of all the rest, but needing no special organ and
incapable of being yielded by the nerves until they are competent to
produce sensations.

When I come to describe in Ohapter Ill. the mechanism of sensations,
u
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we shall see that none of them can be produced except when the whole
animal shares in the general effect, by reason of the complexity of its
nervous system and of the single common nucleus for the nerves.
If this is the case, it follows that in animals with the most elementary
nervous systems, where there are different nuclei for the nerves, nl)
effect or agitation can become generalised through the individuals,
no sensation can be produced, nor can the separate medullary masses
give rise to any special sense. If these separate medullary masses
communicate together by threads, it is in order to secure the free
distribution of the nervous fluid within them.

Yet as soon as the nervous system exists, however simple it may
be, it must be capable of performing some function; we may therefore
hold that it has an effective action, even when it cannot yet give rise
to feeling.

If we reflect that, for the excitation of muscular movement, which is
the least of the faculties of the nervous system, a lower degree of
complexity and less extent of its parts are required than for the pro­
duction of feeling, and moreover that separate centres of communica­
tion are no bar to the nervous fluid conveying its influence to the
muscles from the individual nuclei, it will then appear very probable
that the animals with the simplest nervous systems derive from it the
faculty of muscular movement, while yet being destitute of feeling.

Thus on starting the nervous system, nature appears to have formed"
at first only separate ganglia, communicating together by threads and
dispatching other threads to the muscular organs. These ganglia are the
main medullary masses; and although they communicate by threads,
the separation of the nuclei prohibits the general effect necessary for
constituting sensation, though it is not opposed to the excitation of
muscular movement: hence the animals which possess such a nervous
system are devoid of any special sense.

Having now seen that the nervous system in its extreme simplicity
can only produce muscular movement, we shall go on to show that
when nature has developed, compounded, and further perfected this
system, she proceeded to endow it not only with the faculty of exciting
muscular action but also with that of producing feeling.

THE NERVOUS SYSTEM ON REACHING A HIGHER COMPLEXITY PRO~

DUCES BOTH MUSCULAR MOVEMENT AND FEELING.

Of all the systems of organs the nervous system is doubtless that
which confers upon animals the most lofty and the most marvellous
faculties; but unquestionably it only reaches this point after having
acquired its highest possible complexity and development. Prior to
this stage, the animals which have nerves and a main medullary

mass present all degrees of perfection in the faculties derived from
them.

I have already said that in its greatest simplicity the nervous system
appears to have its main me~ullary .ma~s.divided into several separate
parts, e~ch ~f which ~ontam~.an mdlVldual ~ucleus for the nerves
running mto It. In thIs condltlOn the system IS not adapted for pro­
ducing sensations, though it has the faculty of setting the m~scl~s

in action: now, does this very imperfect nervous system, whICh IS
alleged to have been identified in the radiarians, also exist in the
worms? I do not know; and yet there are grounds for the belief,
unless the worms are a branch of the animal scale started afresh by
spontaneous generation. All I know is that in animals of the class
which follow the worms, the nervous system has reached a much
higher stage of development, and is quite easy to see and possesses a
very definite form.

Indeed, as we follow the animal scale from the most imperfect to
the most perfect animals, the first appearance of the nervous system
has hitherto seemed to be in the insects; because in all the animals of
this class it is very clearly defined, and presents a ganglionic longitudinal
cord, which as a rule extends throughout the animal's length and is
greatly diversified in shape according to the species of insect a~d to the
state of larva or perfect insect. This longitudinal cord, WhICh ends
anteriorly in a subbilobate ganglion, constitutes the main medullary
mass of the system, and from its ganglia, which vary in size and
proximity, nervous threads proceed to the various parts of the

body. ., .
The subbilobate ganglion at the anterior extremIty of the ganghomc

longitudinal cord of insects has to be distinguished from the other
ganglia of the cord, since it gives rise directly to a special sense-that
of sight. This terminal ganglion is, then, really a small an~ v~ry

imperfect brain, and doubtless contains the centre of commumcatlOn
of the sensitive nerves, since the optic nerve runs into it. Perhaps the
other ganglia of the longitudinal cord are in the same way special
nuclei, which provide for the action of the animal's muscles: if these
nuclei exist, they would not prevent the general effect which alone,
as I have proved, can produce feeling, since they are united by the
nervous cord.

Thus in the insects, the nervous system begins to present a b::ain
and single centre of communication for the production of feeling.
These animals, by the complexity of their nervous system, possess then
two distinct faculties, viz.: that of muscular movement and that of
experiencing sensations. These sensations are probably still only
simple and fugitive perceptions of the objects which affect them,
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but they suffice at least to constitute feeling, although incapable
of producing ideas.

This state of the nervous system, which gives rise in insects only
to these two faculties, is almost the same in the animals of the five
following classes, viz.: arachnids, crustaceans, annelids, cirrhipedes
and molluscs; there are apparently no other differences than th08~
involved by a higher development of the two faculties named.

I have not a sufficient number of observations to be able to indicate
which of the animals possessing a nervous system, capable of support­
ing sensations, are liable to experience emotions of their inner feeling.
It may be that as soon as the faculty of feeling exists, that which
produces emotions arises also; but the origin of the latter is so vague
and imperfect that I believe it can only be recognised in vertebrates.
Let us then pass on to a determination of the point in the animal scale
at which begins the fourth kind of faculty of the nervous system.

When nature had supplied the nervous system with a true brain,
that is, with an anterior medullary swelling, capable of giving rise
immediately to at least one special sense such as sight, and of con­
taining in a single nucleus the centre of communication of the nerves,
she had not yet completed the development of the system. Indeed
she long continued to be concerned with the gradual development of
the brain, and started the rudiments of the senses of hearing in the
crustaceans and molluscs. But it still continues to be a very simple
brain, appearing to be the basis of the organ of feeling, since the
sensitive nerves and those of the existing special senses proceed to
unite with it.

Indeed the terminal ganglion, which constitutes the brain of insects
and of the animals of the following classes up to and including the
molluscs, although as a general rule divided by a furrow and to some
extent bilobate, still shows no trace of the two wrinkled hemispheres,
so susceptible of development, which in the most perfect animals
cover over the true brain, viz. that part of the encephalon which
contains the nucleus of the sensitive system; hence the functions,
for which these new accessory organs are adapted, cannot be per~

formed in any of the invertebrates.

THE NERVOUS SYSTEM IN ITS COMPLETE STATE GIVES RISE TO

MUSCULAR MOVEMENTS, FEELING, THE INNER E:~fOTIONS AND

INTELLIGENCE.

It is only among the vertebrates that nature has arrived at the
completion of every part of the nervous system; and it is probablY
in the most imperfect of these animals (viz. the fishes) that she started
the rudiments of the accessory organ of that brain which consists

of two wrinkled hemispheres, situated opposite one another but united
at their base. The hemispheres are commonly confused with the brain
properly so called, but this name should be confined to that region
which contains the sensitive centre.

The accessory organ which, when highly developed, confers mar­
vellous faculties on animals, rests upon the brain and covers it over
entirely, so as commonly to be confused with it; for as a rule the name
of brain is given to the entire medullary mass enclosed in the cavity
of the cranium. We should however distinguish between the brain
properly so called and its accessory organ, however difficult the d~s­

tinction may be; for the accessory organ fulfils altogether speCIal
functions, and is neither essential to the brain nor even to the
maintenance of life. It therefore deserves a special name, and I
propose to call it the hypocephalon.

Now this hypocephalon is the special organ in which ideas and all
acts of intelligence are carried out; no such phenomena could take
place in the true brain, viz. that part of the main medullary mass
which contains the centre of communication of the nerves, and where
also the nerves of the special senses meet.

If we regard the brain as that medullary mass which serves as the
meeting place for the various nerves, contains their centre of communi­
cation, and, in short, comprises the nucleus from which nervous fluid is
dispatched to the various parts of the body and to which it is returned
when it evokes any sensation, it will then be true to say that the brain
even of the most perfect animals is always very small. But when the
brain is provided with two hemispheres which cover it over and are
more or less confounded with it, and when these wrinkled hemispheres
become very large, it is customary to give the name of brain to the
whole medullary mass enclosed within the cranial cavity. Hence the
whole of this medullary mass is generally regarded as consisting of
only a single organ, whereas the fact is that it contains two, whose
functions are essentially distinct.

Not only are the hemispheres special organs accessory to the brain,
but they are in no way essential to the existence of the brain; this
is placed beyond doubt by many known facts, showing that lesions
mav occur in them or that they may even be destroyed. With regard
to the functions fulfilled by the hemispheres, there must be an emissio.n
of nervous fluid, which travels to these organs from its common reserVOIr
or nucleus and enables them to carry out the functions for which they
are adapted. Thus we may be sure that it is not the hem.ispher~s

themselves which dispatch to the nervous system the speCIal flmd
by which it works; for in that case the entire system would be
dependent on them; which it is not.
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From these principles it follows: that all animals which have
nervous system need not necessarily have a brain, since the latter .&

characterised by the faculty of giving immediate rise to some sen:e
s

at all events the sense of sight; that all animals which have a brai'
need not also have two wrinkled hemispheres, for the smallness of th

n

brain in the last six classes of invertebrates shows that it can onI;
serve for the production of muscular movement and feeling, and not
for, acts of intelligence; lastly, that all animals, whose brains are
provided with two wrinkled hemispheres, possess the power of muscular
movement and of feeling, the faculty of experiencing inner emotions
and, in additi.on, that of forming. ideas, maki~g comparisons and jUdg:
ments and, m short, of carrymg out varIOUS acts of intelligence
corresponding to the degrees of development of the hypocephalon. •

On paying careful attention to the matter we shall feel that the
operations which give rise to thoughts, meditations, etc., occur in the
superior and anterior part of the brain, that is, in the two wrinkled
hemispheres. We can, moreover, make out that these operations are
not carried out either in the base of the brain, or in its posterior and
inferior part. The two cerebral hemispheres composing what I call
the hypocephalon, are therefore really special organs in which acts of
intelligence are produced. Thus when we are thinking and fix our
attention too long on one subject, we feel a pain in the head, especially
in the part that I have mentioned.

It follows from these various principles that among animals which
have a nervous system:

1. Those which have uo brain, and consequently no special senses
nor single centre of communication for the nerves, do not possess
feeling but only the faculty of moving their parts by true muscles;

2. Those which have a brain and special senses, but not the wrinkled
hemispheres which constitute the hypocephalon, only derive two or
three faculties from their nervous system, viz. those of performing
muscular movements, of experiencing sensations, that is to say, simple
and fugitive perceptions when any object affects them, and perhaps
also of experiencing inner emotions;

3. Lastly, those which have a brain together with its accessory
hypocephalon enjoy the capacity for muscular movement, feeling.
and emotion, and can moreover, by means of an essential condition
(attention) form ideas, which are impressed on the organs, compare
these ideas together, and produce judgments; and if their hemi­
spheres are developed and perfected, they can think, reason, invent,
and perform various intelligent acts.

No doubt it is very difficult to imagine how the impressions are
formed that correspond to ideas; nothing whatever can be seen to

indicate their existence in the brain. But surely the only conclusion
to be drawn from this, is the extreme fineness of the marks, and the
limitations of our own faculties. Will anyone say that nothing
exists but what man can perceive? I t is enough for us that
memory is a certain testimony of the existence of these impressions

in the brain.
If it is true that nature does nothing suddenly or at a single swoop,

she must have created successively all the organs which give rise to the
faculties observed in the most perfect animals; and this is just what
she has done, with the help of time and favourable conditions.

This assuredly has been her procedure, and we cannot substitute
any other for it unless we abandon the positive ideas that we derive
from the observation of nature.

Thus in the animal organisation, the nervous system was created
in its turn like the other special system~, and this can only have occurred
when the organisation was sufficiently developed for the three sorts
of substances composing this system to have been formed and
deposited in their proper situations.

It is therefore absurd to expect to find this system with its
dependent faculties in animals so simply organised and so imperfect
as the infusorians and polyps; for it is impossible that such complex
organs could exist in these creatures.

Let me repeat that just as the special organs in animals were formed
one after the other, so too each of them was gradually compounded,
completed and perfected in correspondence with the increasing com­
plexity of organisation; so that the nervous system presents in different
animals the three following principal stages.

At its origin, when it is in its highest imperfection, the system
appears to consist merely of various separate ganglia, which have
communicating threads and from which issue other threads to certain
parts of the body: it then shows no brain and cannot give rise either
to sight, hearing, or possibly any true sensation; but it already
possesses the faculty of exciting muscular movement. Such apparently
is the nervous system of the radiarians, if there is any truth in the
observations cited in Part I. of this work (Chapter VIII., p. 138).

At its next stage, the nervouS system presents a ganglionic longitudi­
nal cord and nervous threads which terminate in the ganglia of that
cord: henceforward the ganglion at the anterior extremity of the cord
may be regarded as a rudimentary brain, since it gives rise to the o:ga?
of sight and subsequently to that of hearing; but this ~mall bralI~ IS
still simple and has no hypocephalon or wrinkled. hemIspheres ,,:"lth
special functions. Such is the nervouS system of msects, arachmds,
and crustaceans,-animals which have eyes and in the latter case even
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some traces of hearing: such again is the nervous system of annelid
and cirrhipedes, some of which possess eyes, while others are destitutS

of them for the reasons named in Chapter VII. of Part I. e
The molluscs, although having a higher organisation than th

animals just mentioned, are in the midst of a change of plan on nature,e
part, and have no ganglionic longitudinal cord nor spinal cord; bu:
they have a brain and some of them seem to possess the most perfect
of the simple brains, that is, of brains without a hypocephalon: since
the nerves of several special senses terminate in them. If this is the
case, then the nervous system produces muscular movement and feeling
in all animals from the insects to the molluscs inclusive, but it does not
permit of the formation of ideas.

Lastly, at a far more perfect stage, the nervous system of vertebrates
presents a spinal cord, nerves and a brain, of which the superior and
anterior part is provided with two accessory wrinkled hemispheres
whose development is proportional to the stage of progress of the new
plan. This system then gives rise not only to muscular movement,
feeling and inner emotions, but also to the formation of ideas, the
clearness and number of which are proportional to the development
of the hemispheres.

How can anyone suppose that nature, who in all her productions
invariably proceeds by gradual stages, could have endowed a nervous
system at once with all the faculties which it possesses when it has
attained its ultimate completion and perfection?

Moreover, since the faculty of feeling is not the property of any
substance of the body, we shall see that the mechanism necessary for
its production is so complex that the nervous system in its extreme
simplicity could have had no other faculty than that of exciting
muscular movement.

I shall endeavour to ascertain in Chapter IV. what is the power that
causes and directs the emissions of nervous fluid to the hemispheres
or other parts of the body. I shall merely say here that the dispatch
of this fluid to the cerebral hemispheres arouses in them functions very
different from those aroused in the muscles and vital organs.

I have now given a brief general account of the nervous system, the
nature of its parts, the conditions that were required for its formation,
and the four kinds of functions that it fulfils when it has attained its
perfection.

Without undertaking any enquiry as to how nervous influence may
set the muscles in action and cause the performance of their functions
by various organs, I may observe that the explanation is probably
to be found in a stimulus to the irritability of the parts.

But in the case of that function of the nervous system through which

feeling is produced and which is rightly regarded as the most astonish­
ing and difficult to conceive, I shall endeavour to describe the
mechanism in Chapter Ill. I shall then do the same for the fourth
function of the nervous system by which it produces ideas, thoughts
etc., a function still more extraordinary than that which gives rise
to feeling.

Since, however, I do not wish to set forth in this work anything
that is not based on adequate facts or observations, I shall first
consider the nervous fluid, and show that, so far from being a product
of imagination, this fluid is made manifest by effects which cannot
be otherwise produced, and which leave not the slightest doubt as to
its existence.
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CHAPTER II.

OF THE NERVOUS FLUID.

A SUBTLE substance, remarkable for the rapidity of its movements and
receiving little attention because it cannot be directly observed
collected, nor experimentally examined; a substance of this characte;
is the very strange and wonderful agent that nature employs for
producing the muscular movement, feeling, inner emotions, ideas, and
acts of intelligence, which many animals are able to carry out.

Now since we can only know this substance through the effecte
that it produces, we must begin by discussing it at the outset of the
third part of this work; this fluid is the only substance capable of
causing the phenomena which so much excite our wonder; and if
we refuse to admit its existence and powers, we shall be forced to
abandon all search for physical causes for these phenomena and to
have recourse once more to vague and baseless theories for the satis­
faction of our curiosity.

With regard to the necessity for investigating this fluid by means
of its effects, is it not now an admitted fact that there exist in nature
various kinds of substances, imperceptible to our senses, that we cannot
take hold of, nor collect and examine as we should like' substances
so attenuated and so subtle that they can only manifest their existence
under certain circumstances, and through the medium of some of their
results, which we succeed by careful attention in identifying; sub­
stances, in short, whose nature we can only ascertain up to a certain .
point by means of inductions and analogies, guided by a large number
of observations? 'fhe existence of these substances is however proved
by certain effects which can be produced in no other way; effects
which we have to study carefully in various phenomena whose caUSes
we seek.

It may be said by some that since we possess so few means for
determining with precision the nature and qualities of these sub­
stances, every wise man who is concerned only with exact knowledge
should leave them out of account.

I may be mistaken, but I confess that I am of quite a different
opinion; I am firmly convinced that these same substances play an
important part in most of the physical facts tha~ ~e obs~rve, and
especially in the organic phenomena presented by !lvmg bodIes; and
hence that their investigation is of the greatest Importance for the
progress of knowledge on these subjects.

Thus, although we cannot know directly all the subtle substances
existing in nature, yet if we were to abandon all enquiry with regard to
some of them, we should in my opinion be rejecting the only clue that
can lead to a knowledge of natural laws ; we should be giving up the
hope of real progress in our knowledge of living bodies, as also of the
causes of the phenomena that we observe in their functions; we should
at the same time be relinquishing the only path that can lead to the
perfection of our physical and chemical theories. .

It will soon be clear that these remarks are not Irrelevant to my
purpose, and indeed that they are entirely applicable to that nervous
fluid about which we so greatly desire information.

Since our observations are now too advanced to permit of any real
doubt as to the existence of a subtle fluid which circulates and moves
about in the substance of the nerves, let us see how far we are led, on so
delicate and difficult a subject, by the actual state of knowledge.

But before speaking of the nervous fluid, it is very important to
establish the following proposition:

All the visible fluids contained in an animal's body, such as the
blood or substitute for the blood, the lymph, secreted fluids, etc., move
too slowly in the canals or parts which contain them, to be capable of
conveying with sufficient rapidity the movement or cause of mo~e­
ment which produces actions in animals; for these actions are carrIed
{Jut in many animals with an amazing rapidity and vivacity, and the
animals can interrupt them, start them again, and vary them with all
possible degrees of irregularity. The slightest reflection should suffice
to convince us that it is absolutely impossible that fluids so gross as
those just mentioned, and whose movements are usually so regu~ar,
can be the cause of the various actions of animals. Yet everythmg
that passes in them results from relations between their contained
fluids, or such as penetrate into them, and their containing parts, or
the organs affected by these contained fluids. .

Assuredly it can only be a fluid, moving almost with the sWIftness
of light, that could work such effects as those I have named; now we
have some knowledge of fluids which possess this faculty. .

All action is the product of movement, and the nerves certamly
act by a movement of some sort; the opinion of those who regarded
the nerves as vibrating cords has been discussed and effectually refuted
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by M. Richerand in his Physiologie (vol. ii., p. 144 et seq.). "Thi
hypothesis," he says, "is so absurd that there is reason for astonish

S

ment at the favour that it has long enjoyed." •
The same thing might well be said of the hypothesis of vibrati

among molecules so soft and inelastic as those of the medullary su~~
stance of nerves, if anyone were to suggest it.

" It is much more reasonable," M. Richerand continues, "to believe
that the nerves act by means of a subtle, invisible, impalpable fluid
to which the ancients gave the name of animal spirits."

Farther on, when examining the special properties of the nervous
fluid, this physiologist adds; "Have not these conjectures acquired
some degree of probability, since the analogy betvreen galvanism and
electricity, originally suggested by their discoverer, has been confirmed
by those remarkable experiments of Volta, which are at this moment
being repeated, discussed and expounded by all the physicists in
Europe? "

However manifest may be the existence of the subtle fluid by means
of which the nerves work, there will be for a long time and perhaps
for ever, men who dispute it because it cannot be proved except by
effects which could not be produced in any other way.

Yet it seems to me that when all its effects unite to demonstrate
its existence, it is wholly unreasonable to deny it on the mere grounds
that we cannot see the fluids. It is particularly unreasonable to do so,
seeing that we know that all organic phenomena result exclusively
from relations between moving fluids and the organs concerned. It
is still more unreasonable when we remember that the visible fluids
(blood, lymph, etc.) which travel to the nerves and brain and penetrate
their substance are too gross and move too slowly to be capable of
giving rise to actions of such swiftness as those involved in muscular
movement, feeling, ideas, thought, etc.

As a result of these reflections, I recognised that in every animal
which possesses a nervous system there exists in the nerves and in the
medullary nuclei where the nerves terminate, a very subtle, invisible,
containable fluid, that is but little known since there are no means for
examining it directly. This fluid, which I call nervous fluid, moves
with extraordinary rapidity in the substance of the brain and nerves,
and yet does not form any visible channels in them for the transmission
of its movements.

It is by means of this subtle fluid that the nerves work, that muscular
movement is set going, that feeling is produced, and that the cerebral
hemispheres carry out those acts of intelligence to which they give
rise in proportion to their development.

Although the actual nature of the nervous fluid is little known to US

since we can only appreciate it by its effects, yet since the discovery of
galvanism, it has become increasingly p.robable that i~ i~ close~y

analogous to the electric fluid. I am convlllced even that It 1,8 electrIC
fluid, which has been modified in the animal economy and to some
extent animalised by its residence in the blood, and which has there
undergone sufficient change to have become containable and to remain
entirely within the medullary substance of the nerves and brain, to
which it is incessantly provided by the blood.

I base this statement, viz. that the nervous fluid is only electricity
modified by its residence in the animal economy, on the fact that
this nervous fluid, although its effects closely resemble some of those
produced by the electric fluid, is yet distinguished from it by some
peculiar properties, among which that of being retained within an
organ and moving about there, sometimes in one direction and some­
times in another, appears to be characteristic.

The nervous fluid is therefore quite distinct from the ordinary
electric fluid, since the latter passes through every part of our body at
its usual velocity and without any pause, when we complete a circuit
in the discharge of a Leyden jar or electric conductor.

It is different even from the galvanic fluid obtained from Volta's
pile: the latter indeed, which is still only electric fluid acting in a
smaller quantity, density and activity than the electric fluid of a Leyden
jar or charged conductor, derives from its special circumstances
certain properties or faculties which distinguish it from the electric
fluid collected and condensed by our ordinary methods. This galvanic
fluid therefore has more action on our nerves and muscles than the
ordinary electric fluid; yet since it is not animalised, that is to say,
has not undergone the influence imparted by a residence in the blood
(especially of warm-blooded animals), it does not possess all the qualities
of the nervous fluid.

The nervous fluid of cold-blooded animals, being less animalised,
is more allied to the ordinary electric fluid and especially the galvanic
fluid. This is the reason why our galvanic experiments produce very
energetic effects on the tissues of cold-blooded animals like frogs;
and also why in certain fishes such as the torpedo, the electric eel, and
the trembling catfish, a large electrical organ generates electricity
which is completely adapted to the animal's needs. (See the interest­
ing Memoir of M. Geoffroyon these fishes in the Annales du Museum
d'Histoire naturelle, vol. i., p. 392.)

In spite of the modifications by which the electric fluid is converted
into nervous fluid, it still preserves to a great extent its extreme
subtlety and rapidity of movement; qualities which render it suitable
for performing its functions in the animal.
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T~is ~lectric fluid is incessantly penetrating into the blood, either b
reSplra~lOn .or some other ~ethod, and is there gradually modifiJ
and ammahsed so as to acqUIre at length the properties of the nervo
fluid .. Now we n:ay ?ro~ably regar? the ganglia, spinal cord, a:
espeCIally the bram WIth Its accessorIes, as the organs which secrete
this animal fluid.

There is indeed reason to believe that the substance of the nerves
which, on account of its albumino-gelatinous nature, is a better con:
ductor of the nervous fluid than any other substance of the body,
and far better than the aponeurotic membranes which invest the
nervous threads and cords, continually draws off the subtle fluid in
question from the minute arteries circulating in it. It is no doubt
these minute arteries and veins that give rise to the grey colour of the
external or cortical layer of the medullary substance.

In this way, there is incessantly produced in animals with a nervous
system the subtle and invisible fluid which moves in the substance
of their nerves and in the medullary nuclei where these nerves terminate.

. This fluid works in the nerves by two kinds of movements in opposite
dIrections; and the activities of the cerebral hemispheres suggest
that it carries out many and varied movements in them that are
beyond our powers of ascertaining.

In the nerves which give rise to sensations, we know that the fluid
moves from the periphery of the body towards the centre, or rather
towards the nucleus that produces these sensations; and since the
individuals which have a nervous system may also experience internal
impressions, the fluid in these cases moves in the nerves of the internal
regions, but still in the direction of the nucleus of sensations.

In the nerves which produce muscular movement, on the contrary,
whether voluntary or involuntary, the nervous fluid moves from the
centre or common nucleus towards the parts which have to be moved.'

In both these cases where the nervous fluid moves in the nerves,
and also in the case of its various movements in the brain, the activity
of this fluid consumes a certain part of it, which is thereby dissipated
and lost. This loss necessitates a restoration, which is continually­
being made by healthy blood.

The following is a'very important observation for understanding
the phenomena of organisation:

Individuals, which use their nervous fluid only for the production'
of muscular movement, make good their losses with interest, so that
their strength is increased; since this muscular movement accelerates
the circulation and other organic movements, and the secretions
which make up for the used fluid are copious at the periods of rest.

Individuals, on the other hand, who use their nervous fluid only in

the production of acts depending on the hypocephalon, such as con­
tinuous thought, deep meditation, mental agitation produced by
passions, etc., make good their losses slowly and often incompletely;
for muscular movement is then slight, the organic movements are
enfeebled, the organic faculties lose their energy, and the secretions,
which make up for the nervous fluid used, become less copious, and
mental repose very difficult.

The nervous fluid in the brain does not merely convey sensations
from their nucleus, and move about in various ways, but it also stamps
impressions on the organs, and these impressions last longer or shorter
according to their depth.

This statement is not one of those monstrous products begotten by
the imagination: in a brief review of the chief acts of intelligence,
I shall endeavour to show that it is well-founded, and that we are
obliged to recognise it as one of those truths, that can still only be
attained by irrefutable inductions.

I shall conclude my remarks on this singular fluid by some observa­
tions which may throw much light over the various organic functions
fulfilled by means of this fluid.

All parts of the nervous fluid are in communication, in the system
of organs which contains them; so that, according to the causes which
excite it, either a part of the fluid may be set in motion, or nearly the
whole fluid, or at least such part of it as is free.

The occasions when motion occurs only in parts of it, which may
even be quite small, are as follows:

1. When it stimulates muscular activity, either dependent or
independent of the will of the individual;

2. When it performs some act of intelligence.
The same fluid, on the contrary, moves as a whole (so far as it is

free) :
1. When it produces any sensation by some general movement of

reaction;
2. Whenever it causes emotions of the inner feeling by a general

agitation that does not constitute a reaction.
These details as to the movements of the nervous fluid cannot be

proved by individual experiments; at least I do not see how; but
the reader will probably think them justified, if he closely follows my
observations on the functions of the nervous system in this third part
of my Zoological Philosophy. In particular, the following facts should
be considered:

1. That the nervous influence which moves the muscles only demands
a simple emission of a part of the nervous fluid towards the muscles
which have to act, and that the fluid here acts only as a stimulus;



320 ZOOLOGICAL PHILOSOPHY

2. That, in acts of intelligence, the organ of understanding is onI
passi:ve and is ?~evented from reacting b;r its extreme softness; Tt
acqUl~es ~o actIVIty from th~ nervous flUld but mer~ly impressions,
?f which It preserves the tracmgs; the part of the flUld, which work
m the various portions of this organ, is modified in its movemen~
by the tracings already present, and at the same time traces more'
so that the organ of understanding, which has only a narrow channei
of communication with the rest of the nervous system, uses only a
part of the whole fluid of the system. Moreover this narrow channel
of communication preserves that part of the nervous fluid, contained
in the organ of intelligence, from the general agitation which occurs
in emotions of the inner feeling, and in the formatioI'. of sensations
except when that agitation is of great intensity, in which case nearly all
the functions and faculties of the system are disturbed.

On these grounds, it appears probable that the entire mass of nervous
fluid secreted and contained in the system is not at the disposal of the
inner feeling of the individual, but that some of it is held in reserve
to provide for the continuance of the vital functions. Hence, just as
there are muscles independent of the will, and others which only enter
into activity when excited by the inner feeling driven by the will or
some other cause; in the same way, no doubt, one part of the nervous
fluid is less at the service of the individual than the other, lest the
whole fluid should be drained away from the vital functions.

Indeed, since the nervous fluid is never used without a proportional
amount of loss, it follows necessarily that the individual is only free to
use up a certain part of it: untoward effects ensue even when this part
is run too low, for then some of that held in reserve becomes available
and the vital functions suffer accordingly.

I shall have further opportunities later on for extending these
various remarks on the nervous fluid; but let us first enquire what
is the mechanism of sensations, and how the marvellous faculty of
feeling is produced.

CHAPTER Ill.

OF PHYSICAL SENSIBILITY AND THE MECHANISM OF

SENSATIONS.

How are we to conceive that certain parts of a living hody can possess
the faculty of feeling, when no kind of matter whatever does or can
enjoy any such faculty!

It was indeed a great mistake to imagine that animals, even the most
perfect, were endowed with feeling in certain of their parts. Assuredly
the various humours and fluids of living bodies can no more possess
the faculty of feeling than the solid parts.

It is only by a real hallucination that the separate parts of our body
appear to be sensitive; for it is our entire being that feels or rather
undergoes a general effect, on the stimulus of some affective cause.
Since this effect is always referred to the part affected, we promptly
derive from it a perception to which we give the name of sensation;
and we are misled into the belief that it is the affected part of our
body that feels an impression, whereas it is a commotion throughout
the entire sensitive system which conveys to that part its general
effect.

These considerations may appear strange and even paradoxical,
for they are far removed from the common opinion on this subject.
Yet if the reader will suspend his judgment until he has examined the
grounds on which I base my opinion, he will doubtless abandon the
idea of attributing the faculty of feeling to any individual part of a
living body. But before stating my views, it must first be determined
what animals possess the faculty of feeling and what animals have no
such faculty.

Let me first enunciate the following principle: Every faculty possessed
by animals is necessarily the product of an organic act and consequently
of some movement; if the faculty is special, it results from the function
of some special organ or system of organs; but no part of the animal
body that remains motionless could possibly give rise to any organic

x
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phenomenon, not even to the smallest faculty. Hence feeling, which
is a faculty, is not a property of any individual part, but the result
of an organic function.

I infer from the above principle that every faculty, that arises
exclusively from the functions of some especial organ, is confined to
animals which possess that organ. Thus just as no animal can see
unless it has eyes, so no animal can feel unless it has a nervous
system.

It is useless to object that light does make impressions on certain
living bodies that have no eyes, and affects them in spite of that
deficiency: it still remains true that plants and a number of animals,
such as polyps and many others, do not see although they move
towards the light; and that all animals are not endowed with feeling,
although they may perform movements when irritated in special
ways.

No sort of sensibility (conscious or latent) can, then, be ascribed to
animals that have no nervous system, on the mere grounds that they
have irritable parts; I have already shown in Part H., Ohapter IV.,
that feeling and irritability are very different in character, and are due
to quite unlike causes. Indeed the conditions required for the pro­
duction of feeling are of altogether another nature from those necessary
for the presence of irritability. The former demand a special organ
which is always distinct, complex, and extended throughout the
animal's body, whereas the latter demand no special organ and give
rise only to an isolated and local phenomenon.

But animals, which possess a sufficiently developed nervous system,
possess at the same time their natural irritability and also the faculty
of feeling; they have, without being conscious of it, the intimate
feeling of their existence, and though they are still liable to excitations
from without, they act by an internal power that we shall shortly
examme.

In some, the activities of this internal power are guided by instinct,
that is, by inner emotions produced by their needs and habits; while
in others they are guided by a will that is more or less free. -

Thus the faculty of feeling is exclusively the property of animals
which have a sensitive nervous system; and since it gives rise to the
intimate feeling of existence, we shall see that this latter feeling
endows animals with the faculty of acting by emotions which cause
them internal excitations, and permit them to produce for theIll8elv~

the movements and actions necessary for the satisfaction of theIr
needs.

But what is physical sensibility or the faculty of feeling 1 What
again is the inner feeling of existence 1 What are the causes of these

wonderful phenomena 1 Lastly, how can the feeling of existence or
general inner feeling give rise to a force that produces action 1

I have conscientiously considered these matters and the wonders
that flow from them, and now state my opinion on the first of these
interesting questions.

The faculty of receiving sensations constitutes what I call physical
sensibility, or feeling properly so called. This sensibility must be
distinguished from moral sensibility which is quite a different thing,
as I shall show, and which is only excited by emotions raised in us
by our thoughts.
. Sensations arise in us, on the one hand, from the impressions that

external objects make on our senses; and, on the other hand, from those
made on our organs by disordered internal movements which have an
injurious effect and produce internal pains. Now these sensations
affect our physical sensibility or faculty of feeling, bring us into com­
munication with the outer world, and acquaint us vaguely with what
is happening within us.

Let us now enquire into the mechanism of sensations, and let us
begin by showing the harmony which exists in all the parts concerned
of the nervous system, and afterwards the result on the entire system
of any impression on a single part of it.

MECHANISM OF SENSATIONS.

Sensations, which by an illusion we refer to the actual places where
the impressions that cause them are made, are based upon a system
of special organs belonging to the nervous system and called the system
of sensations or of sensibility.

The system of sensations is composed of two essential and distinct
parts, viz. :

1. A special nucleus, that I call the nucleus of sensations, and must
be regarded as a centre of communication to which are conveyed all
the impressions which act upon us ;

2. A large number of simple nerves which start from all the sensitive
parts of the body and proceed to their destination in the nucleus of
sensations.

It is with this system of organs, whose harmony is such that all or
nearly all parts of the body share equally in an impression made on
anyone part, that nature succeeds in giving, to all animals with a
nervous system, the faculty of feeling both what affects them internally
and also impressions made upon their senses by external objects.

It may be that the nucleus of sensations is broken up and multiple
in animals which have a ganglionic longitudinal cord; yet we may
suspect that the ganglion at the anterior extremity of the cord is a



324 ZOOLOGICAL PHILOSOPHY PHYSICAL SENSIBILITY 325

small rudimentary brain, since it gives rise immediately to the sense
of sight. But in the case of animals which have a spinal cord, there
can be no doubt that the nucleus of sensations is simple and indivisible.
this nucleus is apparently situated at the anterior extremity of th~
spinal cord, at the base of what is called the brain and therefore below
the hemispheres.

The sensitive nerves arriving from all parts and terminating in a
centre of communication, or in several such nuclei connected together
constitute the harmony of the system of sensations, for they spread
throughout the system all the impressions, whether isolated Or
generalised, that the individual may experience.

To form a clear conception of the wonderful mechanism of this
sensitive system, we must recall what I said before, viz. that an ex­
tremely subtle fluid, whose movements of translation or oscillation
are nearly as rapid as light, is contained in the nerves and their nucleus,
where it moves freely without escaping.

If we now consider that harmony which unites all parts of the system
of sensations, we see that every impression, internal or external, that
any individual receives, immediately causes an agitation throughout
the system or the subtle fluid contained in it, and consequently through­
out the entire body, although it may pass unperceived. Now this
sudden agitation promptly gives rise to a reaction, which is brought
back from all parts to the common nucleus, and there sets up a
singular effect, in short, an agitation, which is thereafter propagated
through the one nerve, that does not react, to the point of the
body that was originally affected.

Man, who possesses the faculty of forming ideas out of what he
experiences, has formed one out of this singular effect produced at
the nucleus of sensations and propagated to the point affected, and
has given it the name of sensation, in the belief that every part
that receives an impression possesses in itself the faculty of feeling.
Feeling, however, does not exist anywhere but in the actual idea or
perception which constitutes it, since it is not a faculty belonging to
any part of our body nor any of our nerves, nor even to the nucleus
of sensations, but is purely the result of an emotion of the whole
sensitive system which becomes perceptible in some point of our
body. Let us examine in further detail the mechanism of this
singular effect of the system of sensibility.

In the case of animals which have a spinal cord, there start froIll
every part of their body, the most deeply situated as well as the Illost
superficial, nervous threads of extreme fineness, which without any
division or anastomosis proceed to the nucleus of sensations. NoW'
these threads, in spite of junctions which they form with others,

travel without any discontinuity to their nucleus, always retaining
their individual sheaths. This does not prevent the nervous cords,
which arise from the junctions of several such threads, from having
their own sheath as well; and the same applies to the still larger
cords formed by the union of several of these.

Each nervous thread may thus be distinguished by the name of the
part where it starts, for it only transm;ts impressions made on that

part. . .
We are here dealing exclusively with nerves serVIng for sensatIOns:

those destined for muscular movement start apparently from some
other nucleus, and constitute a special system within the nervoUS
sYstem distinct from that of sensations; in the same way that the
l~tter i~ distinct from the system providing for the formation of ideas
and acts of the understanding.

It is true that in consequence of the close connection between the
system of sensations and that of muscular.movement, paralysis usually
extinguishes both feeling and movement In the parts affected;. never­
theless cases are seen where sensibility is quite extinct in certaIn parts
of the body which still possess freedom of movement,1 an~ t~s proves
that the systems of sensation and movement are real~y dlStl~C~. .

The special mechanism which constitutes the orgamc act gIVIng rlse
to feeling, consists therefore in the following proces~ :

When an impression is received at the ex~remlty of a ne:ve, the
movement thereupon set up in the subtle flUld of that nerve IS trans­
mitted to the nucleus of sensations, and from there to all the nerves
of the sensitive system. But the nervous fluid immediately reacts
from all the nerves together, and brings back this general move­
ment to the common nucleus, where the only nerve which broug~t
no reaction receives the entire product of all the rest and transmIts
it to the point of the body originally affected. .

For greater clearness let us take a special example of the detaIls
of this mechanism.

1 M. Hebreard records in the Journal de MUecine, de Chirurgie et de Pharmacie
that a man fifty years of age had suffered, ever since ?e wa~ fourt~e?, fro~ an absolute
insensibility in the right arm. Yet this limb retarned Its activity, size and usu~l
strength. A phlegmon grew upon it, causing heat, swelling and redness, but no pam
even when squeezed or pressed. h' d

While working, this man fractured the bones of his fore-arm in their lower.t Ir .
At first he only heard a crack, and thought that he had brok~n th~ spade whICh he
held in his hand; but it was intact, and he only discovered hiS aCCident, because he
could not continue his work. The next day the site of the fracture ~ad swolle,:"" an~
the temperature of the fore-arm and hand had risen: yet the patient experience
no pain even during the extensions necessary for reducmg the. fracture. et~. d t

The author concludes from this fact and from similar experiences by. ~t er oc ors,
that sensibility is absolutely distinct and independent from contractllity, etc., etc.
(Journal de MUecine pratique, 15th June, 1808, p. 540).



326 ZOOLOGICAL PHILOSOPHY PHYSICAL SENSIBILITY 327

If I am pricked in the little finger of one of my hands, the nerve f
the part affected runs in its special sheath and without communic

0
_

tion with others to the common nucleus, where it delivers the agitatio
a

it has received; this agitation is immediately propagated thence ~
the fluid in all the other nerves of the sensitive system: then by a
true reaction or repercussion this agitation flows back from all points
to the common nucleus, where it produces a shock and a compression
of the agitated fluid on all sides save one. This total effect produces a
perception, the result of which is carried back by the single nerve
which did not react.

In point of fact, the nerve which brought in the original impression,
and thus set up the agitation of fluid in all the rest, is the only one
which gives no reaction; for it is the only one that is active while all
the rest were passive. The whole effect of the shock produced in the
common nucleus and passive nerves, as also the resulting perception,
must therefore be carried off by this active nerve.

An effect of this kind resulting from a general movement throughout
the individual, necessarily advertises him of an event passing within;
and this individual, though he cannot make out any details, derives
from it a perception to which he gives the name of sensation.

The strength of this sensation is presumably proportional to the
intensity of the impression, and its character would correspond with
the actual natme of the impression received; it appears to be produced
in the very part affected, simply because the nerve of that part is the
only one affected by the general disturbance that is set up.

Thus every shock produced in the nucleus or centre of communica­
tion of the nerves, due to an impression received, is felt throughout
the body though always appearing to us to take place in the very
part which received the impression.

With regard to this impression, there is necessarily an interval
between the moment at which it is made and that when sensation is
produced, but this interval is so short, on account of the rapidity of
the movements, that it is impossible for us to perceive it.

Such, in my opinion, is the wonderful mechanism underlying physical
sensibility. Let me repeat that it is not matter that feels, for matter
has no such faculty; it is not even a part of the individual's body,
for the sensation experienced in any such part is only an illusion,
as many facts combine to prove; but it is a general effect, prodUCed.
throughout the body, which is entirely concentrated on the same
nerve that first caused it, and which is necessarily felt by the individual
at the extremity of that nerve where the impression was made.

All that we perceive is within ourselves: this is now a well-estab­
lished truth. For a sensation to arise, it is absolutely necessary that

the impression received by the part affected shoul~ be transmitted. to
the nucleus of the system of sensations; but If the whole actIOn
ended there, there would be no general effect, and no reaction would
be conveyed to the point which received the impression. As regards
the transmission of the original movement impressed, it doubtless
only takes place through the nerve which was affected and by.means
of the nervous fluid moving in its substance. We know that, If b! a
ligature or tight compression of the nerve, we intercept commumca­
tion between the portion arriving from the part affected and that
passing on to the nucleus of sensations, no transmission of movement

is effected.
The ligature or tight compression interrupts the contin~ty of the

soft substance of the nerve by binding together the walls of Its sheath,
and thus suffices to intercept the passage of the nervouS fluid; but, as
soon as the ligatme is removed, the elasticity of the nervous ~u?stance
permits of restoration of continuity in the nerve, and sensatIOn can
then be produced again. . .,

Although therefore it is true that we only feel what IS wlthm our-
selves, yet the perception of the objects which affect us does not occ~r,
as has been held in the nucleus of sensations, but at the extrenuty
of the nerve whi~h received the impression; and all sensation is thus
actually felt in the part affected, because it is there that the nerve of

this part terminates. . '
But if this part no longer exists, the nerve, whICh.ran there, co~tmues

to exist although it is shortened; if therefore this nerv~ re~erves an
impression a sensation is experienced which appears by IllUSIOn to be
in the part that is no longer possessed.

It has been observed that people who have lost a leg, feel, when the
stump has healed, at changes of the weather, pain.s in the .foo~ ?r leg
which they no longer possess. It is obvious th~t m thes.e mdIvId.uals
there is an error of judgment as to the actual SIte of therr s~nsatlOn;

but this error is due to the fact that the nerves affected were Just those
which were originally distributed in the foot or leg ~f these individuals;
in reality the sensation is produced at the extremIty of the shortened

nerve.
The nucleus of sensations only serves for the production of the general

disturbance set up by the nerve which received the impression, and for
bringing back into this nerve the reaction from all the rest; hence
there results at the end of the affected nerve an effect, which all parts
of the body combine to produce. .

Cabanis seems to have had some notion of the mechamsm of sensa­
tions, for although he did not work out the principles of it clearly, a.nd
although he wrongly suggests a mechanism analogous to that by which
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the nerves excite muscular action, yet he obviously had a gener 1 'd
of what actually occurs in the production of sensations' he ex a I ea
himself as follows: ' presses

" The operations of sensibility may be regarded as being made
of two phas~s. In t~e.first 'place t~e ex~remities of the nerves recei~:
and transmIt the ongmal ImpressiOn eIther to the entire sensitive
organ, or, as we shall see later, to one of its isolated systems' the. . , sen-
sItIve organ then reacts on the nerve endings, so that the sensibilit
which in the first phas~ seems to have travelled from the periphe~
to ~he centre, returns m the second phase from the centre to the
penphery; and the nerves, to put it briefly, exert a real rMction on
themselves. for producing !,eeling, just as they do on the muscular parts
for producmg movement. (Rapports du Physique et du Moral vol. i
p. 143.) , .,

The only deficiency in the above statement is the omission to state
that the nerve at whose extremity the original impression was received
is the only one which does not subsequently react; and that for this
reaso~ the general reaction from the other nerves of the system, on
reachmg th~ common nucleus, is necessarily transmitted into the only
nerve ~hat IS at the moment in a passive state, and thus conveys to
the p~mt first affected the general effect of the system, that is to say,
sensatiOn.

As to the statement of Cabanis that the nerves exert a similar reaction
on the muscular parts for setting them in motion, I believe that this
comparison between two very different acts of the nervous system has no
true foundation; but that a simple emission of the fluid of the nerves
from its reservoir to the muscles is a sufficient explanation: there is no
necessity to assume any nervous reaction.

I shall conclude my observations on the physical causes of feeling
by:" the following reflections, for the purpose of showing that it is a
mIstake to confuse the perception of an object with the idea that may
be called up by the sensation of that object, and also to imagine that
every sensation necessarily yields an idea.

To experience a sensation and to distinguish it are two very different­
thin?s: the former without the latter constitutes only a simple per­
ceptiOn; whereas the latter, which is never found apart from the former,
alone gives rise to the idea.

When we feel a sensation from some external object and distinguish
that sensation, although we only feel what is within ourselves and
although we have to make one or more comparisons in order to differ­
entiate the object from our own existence and form an idea of it, we
carry out almost simultaneously by means of our organs two acts of
essentially different kinds, one of which makes us feel while the other

makes us think. We shall never succeed in disentangling the causes
of these organic phenomena, so long as we confuse the entirely dis­
tinct facts which constitute them, and fail to recognise that they
cannot both have a common origin.

A special system of organs is certainly needed for producing the
phenomenon of feeling, since this is a faculty peculiar to certain animals
and not general for all. So too a special system of organs is necessary
for carrying out acts of the understanding; for thought, comparison,
judgment, reasoning are organic acts of a very different character
from those producing feeling. Hence, when we think, we do not
feel any sensation, although our thoughts impress the inner feeling or
ego of which we are conscious. Now since all sensation arises from a
special sense, it follows that the consciousness of one's thoughts is not
a sensation, but differs radically from it, and must be kept distinct.
In the same way, when we feel a simple sensation that constitutes
perception, and thus passes unnoticed, no idea of it is formed- and no
thought produced, so that the sensitive system alone is in action. We
may therefore think without feeling, and feel without thinking. Hence
for each of these two faculties there is a separate system of organs;
just as there is a separate system for movements which is independent
of the other two, although one or other of them is the remote cause
which sets the latter in action.

Thus it is wrong to confuse the system of sensations with the
system that produces acts of the understanding, and to imagine
that the two kinds of organic phenomena arising from them can be
the result of a single system of organs. This is why men of the highest
capacity and knowledge have been mistaken in their arguments on
subjects of this nature.

"A creature," says M. Richerand, "absolutely destitute of sen­
sitive organs would have a purely vegetative existence; if it acquired
one sense it still would not possess any understanding, since, as Condillac
has shown, the impressions produced on this single sense could not be
compared; it would have nothing more than an inner feeling of its
existence, and it would believe that all things which affect it are part of
itself." (Physiologie, vol. ii., p. 154.)

We see from this quotation that the senses are considered, not merely
as sensitive organs, but also as organs of the understanding; since, if
instead of a single sense the creature had several, then according to
the received opinion the mere existence of these senses would endow
it with intellectual faculties.

There is even a contradiction in the passage above cited; for it is
there stated that a creature which had only one sense would still not
possess understanding, and farther on it is said, with reference to the
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impressions which it would experience, that the whole effect would be
limited to an inner feeling of its existence, and it would believe that
all things which affect it are part of itself. How can this being think
or form judgments, if it possesses no understanding? For to believe
anything is to form a judgment.

As long as we fail to distinguish the facts connected with feeling
from those connected with intelligence, we shall often make mistakes
of this character. It is an established fact that there are no innate
ideas, but that every simple idea arises exclusively from a sensation.
But I hope to show that not every sensation produces an idea;
indeed that it need cause no more than a perception, and that for the
production and impression of a permanent idea a special organ is
needed, as well as compliance with a certain condition not involved
in the organ of sensations.

It is a long way from a simple perception to an impressed and per­
manent idea. Indeed no sensation, which causes only a simple percep­
tion, makes any impression on the organ; it does not need the essential
condition of attention, and can do no more than excite the inner feeling
of the individual and give it momentary perceptions of objects, without
the production of any thought. Moreover memory, whose seat can
only be in the organ where ideas are traced, can never bring back a
perception which did not penetrate to this organ, and therefore left
no impression on it.

I regard perceptions as imperfect ideas, always simple, not graven
on the organ and needing no condition for their occurrence; and this
is a very different state of affairs from what prevails in the case of true
and lasting ideas. Now these perceptions, by means of habitual
repetitions which cut out certain channels for the nervous fluid, may
give rise to actions which resemble those of memory. Examples are
furnished us by the manners and habits of insects.

I shall hereafter revert to this subject; all that I had here to
remark was the necessity of distinguishing perception, which results
from every unnoticed sensation, from an idea, which, as I hope to
show, requires a special organ for its formation.

From the foregoing principles I think we may conclude:
1. That the phenomenon of feeling is not more miraculous than any

other phenomenon in nature, that is, any phenomenon produced by
physical causes;

2. That it is not true that any part of a living body, or any substance
composing it, has in itself the faculty of feeling;

3. That feeling is the result of an action and reaction, which becorne
general throughout the nervous system, and are performed with
rapidity by a very simple mechanism;

4. That the general effect of this action and reaction is necessarily
felt by the individual's indivisible ego, and not by any separate part of
his body; so that it is only by illusion that he thinks that the effect
is entirely wrought at the point where the impression was received;

5. That whenever an individual notices a sensation, identifies it,
and distinguishes the point of its body on which it takes effect, the
individual then has an idea, thinks, carries out an act of intelligence,
and must therefore possess the special organ for producing it ;

6. Lastly, that, where the system of sensations exists without the
svstem of understanding, the individual performs no act of intelligence,
has no ideas, and only derives from its senses simple perceptions
which it does not notice, although they may arouse its inner feeling
and make it act.

Let us now endeavour if possible to form a clear idea of the emotions
of the inner feeling of any individual possessing physical sensibility,
and to ascertain what power this individual gains from it, for carrying
out its actions.
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CHAPTER IV.

OF THE INNER FEELING, THE EMOTIONS THAT IT MAY EX.

PERIENCE, AND THE POWER WHICH IT THENCE DERIVES
FOR THE PRODUCTION OF ACTIONS.

My purpose in the present chapter is to treat of one of the most
remarkable faculties conferred by the nervous system on all animals in
which it is highly developed; I mean that singular faculty, with which
certain a~imal~ and man h~mselfare endowed, consisting in the capacity
to experIence mner emotIOns called forth by the needs and various
causes external or internal; from this faculty arises the power for
performing diverse actions.

.Nobo~y, so far as I know, has yet considered the interesting subject
wIth which I am about to deal; yet, unless we fix our attention on this
subject, we shall never be able to account for the numerous phenomena
presented by animal organisation, which have their origin in the afore­
mentioned faculty.

We have seen that the nervous system consists of various organs
which are all in communication with one another; consequently every
part of the subtle fluid contained within this system is in communication
wi~h ~ver~ other part, and is therefore liable to undergo a general
agItatIOn m the presence of certain causes adapted for exciting it.
We have here an essential principle that we must keep in mind
throughout our enquiries; its accuracy cannot be questioned since­
proofs of it are furnished by the observed facts.

Yet the whole of the nervous fluid is not always sufficiently free to­
take part in the agitation under consideration, for in ordinary cases
it is only one portion of the fluid (no doubt a large portion) that is
capable of undergoing this agitation when aroused by certain emotions.

It is certain that in various circumstances, the nervous fluid under­
goes movements in more or less isolated parts of its mass: portions of
this fluid are thus dispatched to the various parts for muscular action,
and for the vivification of organs, without the whole fluid being set in

motion; in the same way portions of a fluid may be agitated in the
cerebral hemispheres, while the rest of the fluid remains still: these
are truths that cannot be called in doubt. But if it is manifest that the
nervous fluid may receive movements in a certain part of its mass,
it is no less so that special causes may agitate almost the entire mass
of this fluid, since all its parts are in communication. I say almost the
entire mass, because in the ordinary inner emotions, that portion of the
nervous fluid which serves for the excitation of muscles independently
of the individual, and often also that portion contained in the hemi­
spheres of the brain, are sheltered from the agitations which constitute
emotions.

The nervous fluid may therefore undergo movement in its separate
parts, or as a whole; it is these latter movements which constitute
the general agitations of the fluid, that we are about to discuss.

General agitations of the nervous fluids are of tw~ kinds, viz. :
1. Partial agitations which become general and end by reactions;

it is this kind of agitation which produces feeling. We have dealt
with it in Chapter Ill. ;

2. Agitations which are general from the first and form no reaction:
it is these which constitute the inner emotions, and it is exclusively
with them that we shall now deal.

But a word must first be said about the feeling of existence, since it
is in this feeling that the inner emotions take their rise.

OF THE FEELING OF EXISTENCE.

The feeling of existence, which I shall call inner feeling, so as not
to imply a universality which it does not possess, is a very obscure
feeling possessed by animals whose nervous system is sufficiently
developed.

This feeling, obscure as it is, is none the less very powerful; for it is
the origin of the inner emotions, and consequently of that singular
force which enables individuals to produce for themselves the move­
ments and actions which their needs demand. Now this feeling,
regarded as a very active motive power, works simply by dispatching
to the required muscles the nervous fluid which is to excite them.

The feeling in question is now well recognised, and results from
the confused assembly of inner sensations which are constantly
arising throughout the animal's life, owing to the continual impres­
sions which the movements of life cause on its sensitive internal
parts.

Indeed, as a result of the organic or vital movements taking place
in every animal, those which possess an adequate nervous system
derive from it physical sensibility and are incessantly being affected
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by impressions throughout their sensitive internal parts; the anim 1
feels these all confused together, without being able to distinguis~
anyone.

As a matter of fact, all these impressions are very weak; and although
they vary in intensity according to the health of the individual, they are
usually very difficult to distinguish, because they are not liable to any
sudden interruption or renewal. Yet the sum-total of these impressions
and the confused sensations resulting from them, constitute in all
animals subject to them a very obscure but real inner feeling that has
been called the feeling of existence.

This continuous and intimate feeling, which is not appreciated
because it is not noticed, is general, in that all the sensitive parts of
the body share in it. It constitutes that ego with which all animals
that are merely sensitive are imbued without knowing it, while those
which also possess an organ of intelligence may notice it, since they
have the facuties of thought and attention. Finally, it is in both cases
the source of a power, which the needs can evoke, which only acts
effectively by emotion, and from which movements and actions derive
their motive force.

The inner feeling may be considered under two quite different
aspects viz. :

1. In so far as it is the result of obscure sensations which continue
without cessation in all sensitive parts of the body: from this aspect
I call it simply inner feeling;

2. In its faculties: for the general agitations of the subtle fluid
confer upon animals the power of producing movements and actions
for themselves.

This feeling, which forms a very simple whole, is susceptible of being
stirred by various causes. When it is aroused, it can excite movements
in the free portions of the nervous fluid, direct those movements, and
convey the stimulating fluid to one or another muscle or to any part of
the cerebral hemisphere; it then becomes a power for exciting action
or thought. From this second aspect therefore we may regard the
inner feeling as the fountain from which the force that produces actions·
derives its energy.

It is necessary for a comprehension of the phenomena produced, to
examine this feeling from the two aspects named above; for by its
very nature as a feeling of existence it is always in action throughout.
the waking period; and by its faculties it gives rise to a force which
causes action.

Finally, the inner feeling only manifests its power and produces actio~
when there exists a system for muscular movement: this system .18

always dependent on the nervous system and cannot exist without It.

It would therefore be inconsistent to look for muscles in animals which
obviously had no nervous system.

Let us now turn to a discussion of the chief facts about the emotions

of the inner feeling.

OF THE EMOTIONS OF THE INNER FEELING.

We now have to investigate one of the most important phenomena
of animal organisation, viz. those emotions of the i~ner fe~ling which
lead to action in animals and even in man, sometImes WIthout any
effort of their will; emotions long ago recognised, but as to the origin
or causes of which no one seems to have paid any attention.

Observation leaves no room to doubt that the general inner feeling
experienced by animals which possess the requisite nervous system,
is susceptible of being stirred by causes which affect it; nQw these
causes always consist in the need either of assuaging hunger or ~f
flying from danger, or avoiding pain, or seeking pleasure, or what IS
agreeable to the individual, etc.

The emotions of the inner feeling can only be known by man,
since he alone can notice and mark them; but he only perceives those
which are strong, and which agitate, so to speak, his whole. being;
close attention and thought is necessary before he can recogmse that
he experiences them in all degrees of intensity, and that i~ is excl~siv~ly
the inner feeling that under various circumstance.s stIrS up III ~Im

those inward emotions which lead him to the executIOn of some actIOn.
I have already said, at the beginning of this chapter, that the inner

emotions of a sensitive animal consist in certain general agitations
of all the free parts of the nervous fluid, and that since the agitations
are followed by no reactions they produce no distinct sensation. Now
we may easily imagine that, when these emotions are weak or moderate,
the individual may dominate them and control their movements; but
that when they are sudden and powerful he is then mastered by them:
this is a very important consideration.

The positive fact of the existence of these emotions is no m~re

hypothesis. Who has not noticed that a loud and unexpected n~Ise

makes us start or give a sort of jump, and execute correspondmg
movements that our will had not determined?

Some time ago I was walking in the street with my left ~y~ covered
by my pocket-handkerchief, because it was in pain and IrrItated by
the sunlight. A horse and rider that I did not see suddenly fell,
quite close to me on my left: I instantly found myself tran~ported t,:o
steps towards the right by a movement or bound, in whICh my WIll
had not the smallest share, and before I had any idea of what was

happening close to me.
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Everybody is acquainted with these kinds of involuntary move_
ments, for everybody has experienced the like; and they are only
noticed because they are extreme and sudden. But we pay no attention
to the fact that everything, which affects us, stirs our emotions pro­
portionally, that is to say, stirs to some extent our inner feeling.

We are moved by the sight of a precipice, of a tragic scene, either
real or on the stage or even on a picture, etc., etc.: and where is the
power of a fine piece of music well executed, if not in producing emotions
of our inner feeling~ Consider again the joy or sorrow that we suddenly
feel on hearing good or bad news about something that interests us :
what is it but the emotion of that inner feeling, which is very difficult
to master on the spot ~

I have several times seen pieces of music played on the piano by a
young lady who was deaf and dumb: her playing was far from
brilliant and yet it was passable; she kept good time, and I perceived
that her entire personality was stirred by regular movements of her
inner feeling.

I gathered from this that the inner feeling in this young person
took the place of the organ of hearing, which was of no use. Her
music-master too told me that he had practised her in keeping time
by measured signs, and I soon became convinced that these signs had
stirred within her the feeling in question; hence I inferred that what
we attribute entirely to the highly trained and delicate ears of good
musicians belongs rather to their inner feeling, which from the first
bar is stirred by the kind of movement necessary for the performance
of a piece.

Our habits, temperament, and even education, modify this faculty
of undergoing emotion; so that in some individuals it is very weak
while in others it is very strong.

A distinction should be drawn between the emotions aroused by the
sensation of external objects and those which come from ideas, thoughts,
or acts of our intellect; the former constitute physical sensibility,
whereas the latter characterise the moral sensibility, that we shall nOW
turn to consider.

MORAL SENSIBILITY.

Moral sensibility is very different from the physical sensibility that
I have already mentioned; the former is only excited by ideas and·
thoughts which move our inner feeling, while the latter only aris~
from impressions produced on our senses; for these can likewise stIr
our inner feeling.

The seat of moral sensibility has been wrongly supposed to be in the
heart, on the ground that the functions of that viscus are more or lesS

affected by the different manifestations of sensibility. But in reality
moral sensibility is nothing more than a very delicate susceptibility
to emotion, which is aroused in the inner feeling of certain individuals
on the sudden presentation of suitable ideas and thoughts. These
individuals are then said to be highly sensitive.

This sensibility, when developed to the extent attainable to a
perfected intellect, appears to me a product and even a benefaction
of nature. It then forms one of the finest qualities of man, for it is
the source of humanity, kindness, friendship, honour, etc. Sometimes,
however, circumstances make this quality almost as baneful to our­
selves as its presence in others is beneficial: in order to derive from it
the benefits without the disadvantages, we simply have to moderate
its transports by methods which nothing but a good education can
indicate.

A good education shows us the necessity on innumerable occasions
for repressing our sensibility up to a certain point, in ()rder not to fall
short in the respect which man in society owes to his fellows, as also
to the age, sex, and rank of those with whom he consorts: hence result
that decorum and amenity in the expressions used in conversation,
in short, that careful restraint in the expression of ideas which gives
pleasure without ever wounding, and confers a quality of high
distinction to those that possess it.

Up to this point our conquests can only turn to the general advantage.
But the limits are sometimes passed; and we abuse the power, given
us by nature, of stifling to some extent the finest of the faculties that
we draw from her.

Indeed, many men possess certain propensities which lead them
constantly to resort to dissimulation; it has become necessary for them
habitually to restrain the emotions of their inner feeling, and carefully
to hide their thoughts and such of their actions as may lead to the end
they have in view.

Now since every faculty, that is not used, gradually degenerates
until it almost becomes extinct, the moral sensibility which we are
here discussing is almost absent in them; and they do not even
esteem it in persons who still possess it in a moderate degree.

Just as physical sensibility is only brought about by sensations
which, when they give birth to some need, immediately produce an
emotion in the inner feeling and thus drive the nervous fluid to the
muscles which have to act; so too moral sensibility is only brought
about by the emotions which thought produces in this inner feeling;
and when the will, which is an intellectual act, determines some
action the feeling aroused by that act guides the nervous fluid towards
the suitable muscles.

Y
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The inner feeling acquires its various emotions through one or othe
of two very different routes, viz.: that of thought and that of physica~
feeling or sensations. The emotions of the inner feeling may therefore
be divided:

1. Into moral emotions, such as those raised by certain thoughts.
2. Into physical emotions, such as those derived from certai~

sensations.
Since, however, the results of the first kind of emotion belong to

the sphere of moral sensibility, while those of the second kind depend
on physical sensibility, it is enough to abide by the first distinction
that we established.

Nevertheless, I shall take this opportunity of making a few remarks
which seem to me not without interest.

A moral emotion when very powerful may temporarily extinguish
physical feeling, disturb the ideas and thoughts, and cause some
enfeeblement in the functions of several of the most essential organs.

It is known that distressing news, when unexpected, as also news
which causes extreme joy, produces emotions whose consequences
may be of this kind.

It is also known that among the minor effects of these emotions
are digestive troubles or pains; and that, in the case of elderly people,
when the emotions are at all strong, they may be dangerous and even
fatal.

Lastly, the power of the moral emotions is so great as often to
dominate physical feeling. Fanatics, for instance, are people whose
moral feeling is so exalted as to overcome the impressions of the
tortures, which they are forced to undergo.

Although as a general rule the moral emotions are more powerful
than the physical emotions, yet the latter when very strong may also
disturb the intellectual faculties; they may even cause delirium and
throw the organic functions out of order.

I shall conclude these remarks with l1 refection that I believe to be
well-founded, viz.: that the moral feeling exercises in course of time
a greater influence on the organisation than the physical feeling-is
capable of working. .

Indeed, almost any disturbance may be produced in the orgaIUC
functions, especially in the abdominal viscera, by deep and prolonged
sorrow.

Cabanis held that individuals, who are always sad and melancholr'
often without any real cause, are victims of a sort of degeneration l~

the abdominal viscera; whence he concluded that the melancholy 0

these individuals must be attributed to this kind of degeneration,
and therefore that these viscera contribute to the formation of thought.

It seems to me that this savant has pushed too far the conclusions
to be drawn from his observations.

No doubt any degeneration of organs, and especially of the
abdominal viscera, frequently corresponds to degeneration of the
moral faculties and does actually contribute to it. But this con­
dition, in my opinion, cannot be regarded as assisting in the forma­
tion of thought; it merely gives the individual a propensity towards
some one kind of thoughts rather than some other.

Now it is known that the moral feeling may act strongly on the state
of the organs and may affect them for a long period in some particular
way; it thus appears to me that constant and real griefs in any
individual may set up degeneration of the abdominal viscera; and that
these degenerations, once started, may in their turn perpetuate the
inclination to melancholy, even when there is no longer any real
cause for it.

Reproduction, indeed, may transmit a tendency of the organs or a
state of the viscera adapted for giving rise to any special temperament,
inclination, or characteristic; but it is essential that circumstances
should favour the development of this tendency in the new individual;
for otherwise the individual would acquire another temperament,
inclinations, and characteristics. It is only in animals of very low
intelligence that reproduction transmits almost without variation the
organisation, inclinations, habits and special peculiarities of each
race.

I should travel too far afield if I were to discuss these matters
further; I now therefore return to my subject.

I may sum up my observations on the inner feeling, by saying that this
feeling is the source of movements and actions for beings that possess
it; these occur, either when sensations, which awake needs, arouse
emotions in it, or when thought similarly awakes a need or points
out a danger, etc., and thus stirs it more or less strongly. These
emotions, however aroused, promptly agitate the available nervous
fluid: and since every need that is felt, causes the resultant emotion
to affect the parts which have to act, movements are invariably
carried out by this method, and are always in relation to the
individual's needs.

Lastly, since these inner feelings are very obscure, the individual in
Whom they are working does not perceive them; yet they are real;
and if man, who has a highly developed intellect, were to pay them
Some attention, he would soon recognise that all his acts are due to
emotions of his inner feeling, some of which are inspired by ideas,
thoughts, and judgments, thus making him feel certain needs, and
exciting his will to action; while the others result immediately from



340 ZOOLOGICAL PHILOSOPHY THE INNER FEELING 341

sudden and pressing needs, and cause him to carry out actions quit
independently of his will. e

I may add that, since the inner feeling may produce the agitations
in question, it follows that if the individual governs the emotions of
that inner feeling, he may repress or moderate them and even prevent
their effects. This is how the inner feeling of any individual is a
power, which leads him to act according to his needs and customary
inclinations.

But when the emotions in question are so powerful as to cause an
agitation in the nervous fluid sufficient to affect the movements of
the portion contained in the cerebral hemispheres and also that which
controls the involuntary muscles, the individual then loses conscious_
ness, and suffers from syncope; and the functions of his vital organs
are more or less deranged.

Here then we seem to have reached great truths, which the philo­
sophers could never discover because they have not sufficiently
observed nature, and which the zoologists did not perceive because
they were too much occupied with matters of detail. We may at all
events affirm that the physical causes, indicated above, would be
capable of accounting for the phenomena of organisation into which
we are enqUlrmg.

In compliance with the ordinary rules for the exposition of ideas,
I now have to establish a fundamental distinction of the first im- .
portance: I have already said that the inner feeling derives its
emotions from two quite different causes:

1. From some intellectual operation culminating in an act of
will;

2. From some sensation or impression, which causes a need to be
felt or a propensity to be followed, independently of the will. .

These two kinds of causes, which stir the inner feeling of the m­
dividual, show that there is really a distinction to be drawn among
the factors which control the movements of the nervous fluid in the
production of actions.

In the first case, the emotion arises from an act of intelligence,
that is to say, from a judgment, which determines the will to act;
and the emotion then directs the movements of the available nervous
fluid in the direction impressed on it by the will.

In the second case, on the contrary, the intelligence has no share
in the emotion of the inner feeling; and this emotion directs the move­
ments of the nervous fluid in the direction demanded by the ne~,
to which the sensations have given rise, and in the direction of t e
acquired propensities.

There is another fact to be named no less important than the fore-

going: it is that the inner feeling may be suspended either entirely
or in part.

During sleep, for instance, the feeling is suspended or nearly so ;
the free part of the nervous fluid is in a kind of repose, and no longer
undergoes a general agitation; nor does the individual any longer
enjoy his feeling of existence. The system o~ se~s.ations is not e~ercised,
and none of the actions dependent on the mdlvldual are carned out;
the muscles necessary for their production are no longer excited,
but fall into a kind of relaxation.

If sleep is imperfect, and if there exists some cause of irritation
which agitates the free part of the nervous fluid, particularly that in
the cerebral hemispheres, the inner feeling (being suspended) no longer
directs the movements of the fluid in the nerves, and the individual
is then abandoned to dreams, that is, to involuntary recurrences of his
ideas following one another in characteristic disorder and confusion.

In the waking state, the functions of the inner feeling may be
greatly disturbed either by too strong an emotion which cuts off the
nervous fluid as it flows towards the involuntary muscles, or by some
deep irritation affecting chiefly the fluid of the brain. It then ceases
to direct the movements of the nervous fluid; syncope supervenes
if the trouble comes from a strong emotion, or delirium if it is caused
bv severe irritation or some act of lunacy, etc., etc.
. In accordance with the above principles, it seems to me obvious

that the inner feeling is the only factor that produces actions in man
and such animals as possess it; that this feeling only works when
prompted by its emotions; that it is moved sometimes by acts of
intelligence, sometimes by a need or sensation acting sudden:y up.on
it; that in men, its weak emotions may be controlled smce m­
telligence is highly developed, but that in animals this can only be
done with great difficulty and never in those that lack intelligence;
that its functions are suspended during sleep, and that then it no longer
directs the movements of the free part of the nervous fluid; that its
functions may also be interrupted and disturbed during the waking
state; finally, that it is the product, on the one hand, of the individual's
feeling of existence, and, on the other hand, of the harmony in the
parts of the nervous system, as a result of which the free portions of
the subtle nervous fluid are all in communication and capable of under­
going a general agitation.

On the same principles, it also appears to me obvious that moral
sensibility only differs from physical sensibility, in that. the. former
results exclusively from emotions prompted by acts of the mtelhge~ce ;
while the latter is produced only by emotions aroused by sensatiOns
and the needs which they evoke.
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. If th~e principles are well founded, they appear to me to be of t
hIghest Importance; for not only do they correct Our mistak he
the phenomena of life and organisation and the faculties to whi es

h
ash to

h " b c tesep enomena gIve rIse, ut they set a limit to the marvels cr too. . ., ea by
our ImagInatIOn; and they gIve a truer and higher idea of the S
A th f 11 " h' upremeu or 0 a eXlstmg t mgs, by disclosing to us the simple th
that he has adopted for working the wonders of which we are w't

me
od

R th " 1", I nesses.
ence e mtlmate .leehng of eXIstence possessed by animal hi h

have the faculty of feeling but not that of intelligence co-1' s w c
h' , lUers upon

t em. at the same tIme an inner power, which only works through the
emotIOns called up by the h~rmon~ of the nervous system, and which
causes them ,to carry out actIOns WIthout any co-operation of the will.
.But ~uch ammals as possess both the faculty of feeling and that of
mt~lhg~nce~ have t?is ad~anta?e over the first: that the inner power,
whlC~ mSP.Ires theIr actIOns, IS susceptible of receiving its driving
emotIOns eIther through sensations produced by internal impressions
and wants ~hat are felt, or through a will which, though more or less
dependent, IS always .the result of some act of intelligence.
~e shall now conSIder more attentively this singular internal power,

which confers the fa?ult~ of acting on such animals as possess it:
the next c~pter, which IS devoted to this purpose, may be regarded
as a completIOn of the present,

CHAPTER V.

OF THE FORCE WHICH PRODUCES THE ACTIONS OF ANIMALS,
AND OF CERTAIN PECULIAR FACTS RESULTING FROM THE
USE OF THIS FORCE.

ANIMALS, independently of their organic movements and of the
functions essential to life, carry out yet other movements and
actions of which it is very important to ascertain the cause.

We know that plants can satisfy their needs without changing their
position or making any sudden movement: the reason of this is that
every plant in a favourable situation finds in its neighbourhood the
substances which it requires for food; so that it only has to absorb
them and profit by some among them.

The case is different with animals: for, with the exception of
the most imperfect animals at the beginning of the animal chain,
the food on which they live is not always at hand, and they are obliged
to carry out movements and actions in order to procure it. Moreover,
most of them have other wants to be satisfied as well, which in their
turn demand other movements and other actions,

Now the question at issue was how to identify the source from which
animals derive the faculty of making comparatively sudden movements
of their parts i-in short, of carrying out the various activities by means
of which they satisfy their needs.

I noted, in the first place, that every action is a movement, and that
every movement necessarily has some cause which produces it: the
question was therefore reduced to ascertaining the nature and origin
of this cause.

Thereupon, when I reflected that the movements of animals are
never communicated nor transmitted, but merely exited, their cause
appeared to be revealed to me in the clearest and most deci~ive manner;
and I became convinced that these movements are really m every case
the product of some power which excites them.

Indeed in certain animals, muscular activity is a force fully adequate
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for the production of such movements; and nervous influe .
I d t" . . h . . nCe IS noes.s a equa.e lor eXCltmg t at actIvity. Now I recognised th .
ammals, which possess physical sensibilitv, the emotions of th ~t In
" l' . h " . e Innerwe mg constitute t e power whICh dnves the exciting fluid to th
muscles, and the problem thus seemed to be solved as far th e

. 1 ' '. as eseamma s are concerned; m the case of ammals so Imperfect
h . 1 'b'l' . I' . as topossess no p YSICa senSI I Ity, stlmu I arnving from witho t .

b 'l ffi'" ' uareo VIOUS y su Clent lOr their movements, for they are J'ust as i 't hI
"bl' . rnaeor even more Irnta e m their parts than the others.

In my opinion, this clears ~p a my~tery which seemed indeed difficnlt
to penetrate; nor does this solutIOn seem to me to rest on
h h ' " . mere

ypot eSls; lor m the case of sensitive animals, muscular power and
the !J.eed for nervous influence to excite that power are not hy 0­

th:tlcal; and the emotions of the inner feeling, which I regardel
bemg capable of driving to the muscles the fluid that excites th ~s. . mr
actIVIty, appeared to me too manifest to be regarded as conjectural.

If n.ow we ~los~ly consider all existing animals, including the state
o! theIr orgamsatIOn, the consistency of their parts, and the various
CIrcumstances under which they live, it will be difficult not to admit
that the most imperfect of them, which have no nervous system and
hence no muscular activity to help their movements and actions,
move by a force that is outside them, that is to say, one which they do
not possess themselves and is not available at will.

It is true that it is in the interior of these delicate bodies that the
sub.tle fluids, entering from without, set up the agitations witnessed in
theIr parts; neve:theless it is impossible for these fragile creatures,
on account of their weak coherence and extreme softness to contain
wi~hin themselves any power capable of producing their ~ovements.
It IS, only as a r~suIt of their organisation that these imperfect animals
act m a methodIcal manner, which they could in no wise originate for
themselves.

Now, nature has wrought her various productions by slow and gradual
stages; she has created the various organs of animals in turn, varying
the shape a~d sit~ation of these organs according to circumstances
and progressIvely Improving their faculties. Hence we feel that she
must have begun by borrowing from without that is from the environ­
ment, the force which produces the organic' move~ents and those of
the external parts; that she afterwards transferred that force within
the animal itself, and that finally, in the most perfect animals, she made
a great part of that internal force available to their will, as I shall
shortly show.

If we do not carefully note the gradual order followed by nature
in the creation of the various animal faculties, I believe that we shall

fi d it hard to explain how she could have brought feeling into existence,
n b . 1and still harder to conceive how simple relations etween matena

substances can give rise to thought.
We have just seen that animals, which do not yet poss~ss a nervous

'stem cannot contain within themselves the force whIch produces
Sy , 'd h N
their movements, but that this force must. be ~UtSI e tern: ow
seeing that the intimate feeling of existence IS entirely absent ~n these
animals, and seeing that this feeling is the source of that mternal

ower which produces movements and actions in those that possess
PI' f .it, its privation and the privation of the power resu tmg rom It,
necessitate the existence of a force to excite movements, from sources
that are altogether external. , .

Hence in imperfect animals the force whIch produces both VItal
and bodilv movements is wholly outside them: they do not even
control it ~ but they do control to some extent, as I said above, the
movemen;s which it impresses on them, and this they do by means of
their organisation. . '. .

This force is the result of subtle fluids (such as calonc, electnclty,
and perhaps others) which incessantly penetrate t~ese an~mals fror:r
the environment, set in motion the visible and contamed flUIds of theIr
bodies, and by exciting the irritability of their :ontaining parts, give
rise to the various movements of contraction whIch they produce.

Now these subtle fluids moving incessantly in the interior of their
bodies soon carve out special routes which they always follow till
new ones are open to them. Hence the similarity of the movements
observed in these animals; and hence again the appearance of an
irresistible propensity to carry out movements which, when continued
or repeated, give rise to habits.

As a mere statement of principles is not enough, let us endeavour
to elucidate the arguments on which they rest.

The most imperfect animals, such as the infusorians and especially
2lclonas, only feed by means of absorptio~ which. th:y' .carry out
through the pores of their skin, and by an mternal .Imblbl~lOn of the
absorbed substances. They have no power of seekmg theIr food nor
even of seizing it, but they absorb it becaus~ it is in c~ntaet w~th e:e~y
point of their surface, and the water in whIch they lIve prOVIdes It III

sufficient abundance.
These fragile animals, in which the subtle fluids of the env~ronment

ure the stimulating cause of orgasm, irritability, and org~nlC m~vc­

ments, carry out, as I have said, movements of co~tract~on whICh,
being incessantly prompted and varied by t~is stlmulatI~g cause,
facilitate and hasten the absorptions. Now m these ammals the
movements of the visible contained fluids are still very slow, and the
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absorbed substances make good the losses which they suffer as
consequence of life, and serve in addition for the individual's growth a

I have said that the subtle fluids which move in the interior of th~
living bodies cut out special routes which they continually follow, an~
thus begin to establish definite movements which become habits. Now
if we reflect that organisation develops as life goes on, we shall under­
stand how new routes must have been cut out, increased in number
and progressively varied for the furtherance of the movements of
contraction; and how the habits to which these movements give
rise then become fixed and irresistible to a corresponding extent.

Such, in my opinion, is the cause of movements in the most imperfect
animals; movements that we are led to attribute to their own initiative,
and to regard as a result of their faculties, because we know that in
other animals the source of them is within their bodies; movements,
in short, which are carried out without any will on the part of the
individual, and which yet, from being very irregular in the most
imperfect of these living bodies, gradually become more regular and
are always the same in animals of the same species.

Finally, just as reproduction transmits acquired forms both internal
and external, so too it transmits at the same time an aptitude for
certain specialised types of movement and corresponding habits.

OF THE TRANSFERENCE OF THE FORCE, WHICH PRODUCES MOVE­

MENTS, INTO THE INTERIOR OF ANIMALS.

If nature had confined herself to her original method, that is, to a
force entirely external and foreign to the animal, her work would
have remained very imperfect; animals would have been simply
passive machines, and nature never would have produced in such
organisms the wonderful phenomena of sensibility, the intimate
feeling of existence, the power of acting and, lastly, ideas, by means of
which she has created the most astonishing of all, viz. thought or
intelligence.

With the intention of reaching these great results, she gradually
prepared the way by increasing the coherence of the internal parts of­
animals, by diversifying their organs, and by multiplying and com­
pounding their contained fluids, etc.; thereafter she was able to
transfer into the interior of these animals that force productive of
movements and actions, which in truth they did not originally contro!, .
but which was in great part rendered available for them as theIr
organisation became more perfect.

Indeed, when the complexity of animal organisation had gone so
far as to establish a nervous system of a certain development, as amon~
the insects, then animals provided with this organisation were endowe

with the intimate feeling of their existence; and henceforward the
force productive of movements was transferred into the interior of
the animal itself.

I have already shown that this internal force, which produces
movements and actions, finds its origin in the intimate feeling of
existence possessed by animals which have a nervous system, and that
this feeling when aroused by the needs sets in motion the subtle fluid
contained in the nerves, and drives it to the muscles which have to
act; thus are produced the actions which the needs demand.

Now every need that is felt, produces an emotion in the individual's
inner feeling; and from this emotion springs the force which gives
rise to the movements required. I furnished evidence of this in
setting forth the communication and harmony existing throughout
the nervous system, and the way in which the inner feeling on being
stirred may excite muscular activity.

Hence in animals which contain within them the force productive
of move:nents and actions, the inner feeling which gives rise to that
force puts it in action, whenever some need is felt, and thus excites
movements in the subtle fluid of the nerves (called by the ancients
animal spirits); the force directs that fluid towards such of the organs
as have to act, and finally causes a reflux of-the fluid into its usual
reservoirs, when the needs no longer require the organ to act.

The inner feeling then takes the place of will; for it now becomes
important to remember that every animal which does not possess
the special organ in which or by means of which thoughts, judgments,
etc., are produced, has really no will, does not choose, and therefore
cannot control the movements, prompted by its intimate feeling.
Instinct directs these movements, and we shall see that this direction
always results from emotions of the inner feeling, in which the intellect
has no share, and from the or~anisation as modified by habit; so
that the needs of such animals being necessarily limited and always
the same in the same species, the intimate feeling always produces
the same actions.

The case is different in animals which nature has endowed with an
additional special organ (two wrinkled hemispheres surmounting the
brain), for the performance of acts of intelligence, and which con­
sequently carry out comparisons, judgments, thoughts, etc. Th~se

animals control their power of acting in proportion to the perfectIOn
of their organ of intelligence; and although they a~e still s~ro~gly
subordinated to the habits which have modified theIr orgamsatIOn,
they yet enjoy a will that is more or less free; they can choose, and
introduce variation into their actions or at least into some of them.

We shall now say a word about the consumption of the nervous
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fluid which takes place in proportion as it works towards the pd'
f . I . ro uctIono amma actiOns.

OF THE CONSUMPTION AND DRAINAGE OF THE NERVOUS FLUID IN

THE PRODUCTION OF ANIMAL ACTIONS.

The nervous fluid, set in motion by the animal's inner feelin .
thus the motive power of the actions of these living bodies' hen

g
, ~s

. d . k" . . ,ce It
IS us~ up m woI' 'mg ItS .effects, and It would ultImately be exhausted
and mcapable of producmg any further activity, if the individ l'

'111 . . ua sWI (ept It contmually at work.

. T~e nervous fluid, ~'hich is constantly being formed throughout
lIfe, IS as .constantly bemg consumed by the use which the individual
makes of It.

.On.e part of t~is fluid is kept occupied independently of the animal's
WIll m the mamtenance of vital movements and of the functio

'f nsnecessary to h e.

The other part of the fluid is at the service of the individual and can
be used either for the production of its acts and movements, or for the
performance of its various acts of intelligence.

The individual thus uses up its invisible fluid in a degree proportional
to the duration of the action which it produces, or to the effort which
that action requires; and it would exhaust the whole of the available
part, if it continued too long to carry out actions which required
much of it.

. ~e.nce arises the need of rest after a certain period of action: the
mdlvldual falls asleep while the exhausted fluid is recuperated.

The loss of strength, and consequently of the nervous fluid which
gives strength, becomes manifest therefore in all actions that are too
prolonged or are painful, and for that reason called fatiguing.

If.you take too long a walk, you become fatigued after a period
relatIve to your strength; if you run, you become fatigued much
sooner, for you dissipate the principle of your strength much more
rapidly and copiously; lastly, if you take a weight of fifteen or twenty
pounds, and hold it out with your arm extended horizontally, you will
at first find the action quite easy because you have the wherewithal
to do it, but as your motive principle is rapidly used up, the weight
soon seems heavier and harder to hold, and in a short time the action
becomes altogether impossible.

Your organisation, however, remains the same throughout, for, if it
were to be examined, no change would be found in it from the first
moment, when the action was started, to the moment when you could
no longer support the weight in question.

Is it not obvious that the real difference is only in the dissipation

of an invisible fluid, which we cannot perceive owing to the limita­
tion of our available resources ~

The consumption and exhaustion of the subtle fluid of the nerves
in prolonged or painful actions, is certainly a fact that can never be
disputed, since reason and organic phenomena afford the strongest
proof of it.

Although it is true that one part of an animal's nervous fluid is
constantly employed, independently of its will, in the maintenance of
its vital movements and of such functions as are necessary to its
existence, yet when the individual uses up too much of the free fluid
available to it, the functions of its vital organs suffer. For in these
circumstances the unavailable part of the nervous fluid fills the place
of the available fluid that has been dissipated. It is therefore run too
low, and provides inadequately for the operations of the vital organs;
thereupon the functions of these organs flag to some extent, and are
imperfectly fulfilled.

It is chiefly man-who is allied to animals by his organisation-­
that uses up his physical strength in this way; for, of all his actions,
those that use the most nervous fluid are the prolonged acts of his
understanding, thoughts, meditations, and, in short, the continued
efforts of his intellect. The digestion is then impaired, 'and the physical
strength is proportionally diminished.

The consumption of nervous fluid in the movements and actions
of animals is so well known that I need not dwell upon it longer;
but I may say that this by itself would be a sufficient proof of the
existence of the fluid in the most perfect animals, if there were not
many others of equal cogency.

OF THE ORIGIN OF THE PROPENSITY TOWARDS REPEATING THE SAME

ACTIONS, AND ALSO OF INSTINCT IN ANDIALS.

It is assuredly worth while to investigate the cause of the well­
known phenomenon which compels nearly all animals always to repeat
the same actions, and which gives rise even in man to a propensity
towards any action that has become habituaL

If the principles expounded in this work are really well-founded, the
causes which we seek may be very easily deduced from them; so
that we shall cease to be astonished by phenomena seemingly so
mysterious, when once we have recognised the simplicity of their
ongm. . .

Let us see, then, how we can account for the phenomena m questIOn,
in accordance with the principles enunciated above.

Every action is caused by some movement in the fluid of ~he nerves.
Now when this action has been several times repeated there IS no doubt



350 ZOOLOGICAL PHILOSOPHY ACTIONS OF ANIMALS 351

that the fluid cuts ?ut a r?ute which. becomes specially easy for it t()
traverse, and that It acqUIres a readmess to follow this route in
l' pre-
~erence to others.

How great is the light shed by this simple and fertile principle
the power of habit-a power from which even man can only escaon
with great difficulty by the help of his highly developed intellect! pe

Who can now deny that the power of habits over actions is inversel
proportion~l to the intel1i~en~e of the individual, and to the develo;
ment of hIS faculty of thmkmg, reflecting, combining his ideas and
varying his actions? '

Animals, which are only sensitive, and have not yet acquired the
organ in which are produced comparisons between ideas, as also
thoughts, reasonings and the various acts constituting intelligence
have nothing but perceptions (often very confused), do not reason:
and can make little variation in their actions. They are therefore
permanently subject to the power of habit.

Thus insects, which have the least developed nervous system of
any animals that possess feeling, experience perceptions of the objects
which affect them, and seem to possess a memory gained through a
repetition of these perceptions. They can, however, neither vary
their actions nor alter their habits, since they possess no organ to
give them this power.

OF INSTINCT IN ANIMALS.

By instinct is meant the fixed tendencies displayed by animals in
their actions; and many people have held that these tendencies are
the produce of a reasoned choice, and therefore the fruit of experience.
Others, as Cabanis said, prefer to think, in common with observers
of all ages, that many of these tendencies cannot be referred to any
sort of reasoning, and that, although taking their origin in physical
sensibility, they are usually formed without any share of the individual's
will, beyond that of improving their execution.

If attention had been paid to the fact that all animals which can
feel have an inner feeling capable of being stirred by their needs, and
that the resulting movements of their nervous fluid are always con­
trolled by this inner feeling and by habit, it would then have been
apparent that in all such animals that are devoid of intelligence, the
tendencies of action can never be the product of a reasoned choice or
judgment or experience turned to account, or will, but that they are
subject to needs, excited by certain sensations, which then awake
irresistible propensities. Even in animals which possess some degree
of intelligence, the actions are still commonly controlled by the inner
feeling and by habit.

Lastly, although the motive power of movements and actions, as
also their directive cause, are exclusively internal, we must not, as
has been done, l limit the original or prompting cause of these acts
to internal impressions, with the view of attributing all acts of intell~­
gence to external impressions; a slight knowledge o~ the ~acts IS
enough to show that in both cases the causes, whICh stImulate
actions, are sometimes internal and sometimes external, and yet
that they do actually give rise to impressions which only act

internally. ., .
According to the common notion attached to. the ~ord I~stm~t, It

is regarded as a torch which lights and guides ammals m theIr actIOns,
and which is for them what reason is for us. Nobody has shown that
instinct may be a force that induces action, nor that it does induce
action without any intervention of the will but only under the control
of acquired propensities. . .

The view of Cabanis that instinct arises from internal ImpreSSIOns,
while reasoning is the produce of external sensations, cannot be .justified.
It is in ourselves that we feel; our impressions can only be mternal ;
and the sensations of external objects, derived from our special senses,
cannot produce in us any but internal impressi.ons. .

When my dog is out for a walk and sees m th~ dIstance anot~er
animal of his own species, he undoubtedly experIences a sensatIOn
from that external object through the intermediary of sight. There­
upon his inner feeling, aroused by the impression :ecei~ed, guide~ h~s
nervous fluid in the direction of a tendency acqUIred m all the mdI­
viduals of his race; by a kind of involuntary impulse, his first m.ove­
ment is towards the dog that he sees. This is an act of instlI~ct,
excited by an external object, and many others of the same kmd
may similarly be carried out.

With regard to these phenomena, of which we find so many ex~mples
in animal organisation, it seems to me that a true an~ clear Idea of
their cause can only be found when we have recogmsed: (1) That
the inner feeling is a very powerful generalised feeling, which has the
faculty of exciting and controlling the movements of t~e free. part
of the nervous fluid and of making the animal carry out varIOUS actIOns;
(2) that this inner feeling is capable of being moved .either ~y acts of
intelligence culminating in a will to act, or by sensatIOns .whIC~ evoke
needs which in their turn immediately excite it, so that It gmdes the
productive force of actions in the direction of some acquired propensity
without the co-operation of any act of will. .

There are thus two kinds of causes which may move the mner
feeling, viz. those depending on intellectual operations, and those

1 Richerand, Physiologie, vol. ii., p. 151.
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which excite it immediately to guide its power of acting in the direction
of the acquired propensities.

It is purely these last kind of causes that constitute instinct; and
seeing that they are not the produce of any deliberation, thought
or judgment, instinctive actions always satisfy surely and unerringl;
the wants felt and the habits acquired.

Hence instinct in animals is a compelling tendency, prompted by
sensations in giving rise to needs; and it causes the execution of
actions without the intervention of any thought or act of will.

This propensity is a part of the organisation acquired by habit;
it is excited by impressions and needs, which move the individual's
inner feeling, and cause it to dispatch nervous fluid to the appropriate
muscles as required by the propensities.

I have already said that the habit of using any organ or any part of
the body for the satisfaction of constantly recurring needs, gives the
subtle fluid so great a readiness for moving towards that organ where
it is so often required, that the habit becomes inherent in the nature
of the individual.

Now the needs of animals with a nervous system vary in proportion
to their organisation, and are as follows:

1. The need of taking some sort of food;
2. The need for sexual fertilisation, which is prompted in them by

certain sensations;
3. The need for avoiding pain;
4. The need for seeking pleasure or well-being.
For the satisfaction of these needs they acquire various kinds of

habits, which become transformed in them into so many propensities ;
these propensities they cannot resist nor change of their own accord.
Hence the origin of their habitual actions and special inclinations,
which have received the name of instinct. 1

This propensity of animals to the preservation of habits, and to the
repetition of the resulting actions when once it has been acquired, is
propagated to succeeding individuals by reproduction so as to preserve
the new type of organisation and arrangement of the parts; thus the
same propensity exists in new individuals, before they have even begun
to exert it.

Hence it is that the same habits and instinct are handed on from

I Just as all animals do not possess the faculty of will, so too instinct is not a. pro­
perty of all existing animals; for those which have no nervous system have no Inner
feeling, and cannot t~erefore have ~ny insti~ct for their ~ctions. . . eel

These imperfect ammals are entIrely paSSIve, do nothmg of theIr own accOld, f
tno necds, and are provided for by nature in everything just as in the case of plan s.

Now since their parts are irritable, nature causes them to carry out movements,
which we call actions.

generation to generation in the various species or races of animals,
without any notable variation so long as no alteration occurs in their
environment.

OF SKILL IN CERTAIN ANIMALS.

In animals which have no special organ for intelligence, the name skill,
applied to certain of their actions, is scarcely deserved; for it is only
by illusion that we ascribe to them a faculty they do not really possess.

Propensities acquired and transmitted by reproduction, together
with the resulting habits of carrying out complicated actions, in the
face of various difficulties which are regularly and habitually overcome
by emotions of the inner feeling: these constitute the sum-total of
actions, always the same in individuals of the same race, to which we
carelessly give the name of skill.

The instinct of animals consists in the habit of satisfying the four
kinds of needs named above, and results from propensities acquired
long previously, which constrain to act in a way predetermin~d for
each species. It subsequently happened, in the case of some ammals,
that a complication in the actions required for the satisfaction of these
four kinds of needs or of some of them, combined with various difficulties
which had to be overcome, gradually forced the animal to increase
and develop its methods, and led it to the performance of various
new activities, without any choice or act of intelligence, but solely by
emotions of the inner feeling.

Hence the origin in certain animals of various complicated actions,
which people call skill, and which they are never tired of enthusiastically
admiring because they always imagine, tacitly at least, that these
actions are the result of thought and calculation; this, however, is an
obvious mistake. They are merely the result of a necessity which has
developed and guided the habits of animals, until they reach the point
at which we find them.

What I have just said is especially applicable to the invertebrates,
which can carry out no act of intelligence. None of these animals
indeed has any power to vary its actions, or to abandon its so-called
skill in favour of some other method.

There is then nothing more wonderful in the alleged skill of the
ant-lion (Myrmeleon formica leo) which digs out a hole in loose sand
and then waits until some victim falls into the bottom of a hole by the
slipping of the sand, than there is in the operation of the oyster, which
for the satisfaction of all its needs has only to open slightly and close
its shell. So long as their organisation remains unchang~d they ~ll

both continue to do just what they do now, without any mterventlOn
of will or reasoning.

z
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It is only among the vertebrates, and particularly among the bi ds
and mammals, that we find the characteristics of a true skill, fo r.
difficult situations their intelligence may assist them to va~ t~ l.n
actions notwithstanding their subjection to habit. These charact:l~
istics however are not common and it is only in a few races that :e
often witness them.

Let us now enquire what constitutes the determining motive ofaction
called will: and let us consider if it is actually, as has been supposed'
the motive of all the actions of animals. ' CHAPTER VI.

OF THE WILL.

IN the present chapter I propose to show that the will, which has been
regarded as the source of all actions in animals, can only be present in
those which possess a special organ for intelligence; and that even in
these, which include man himself, it is not always the motive of the
actions performed.

On considering the matter, we find indeed that the will is the
immediate result of an active intelligence: for it is always the
effect of a judgment and hence of an idea, thought, comparison or
choice; lastly, we perceive that the faculty of willing it'! nothing else
than that of determining by thought, that is by an operation of the
organ of understanding, to perform some action, combined with the
faculty of exciting an emotion of the inner feeling which can produce
that action.

Thus the will is a determination towards some action, and is achieved
by the intelligence of the individual: it always results from a judgment,
and this judgment itself necessarily springs from an idea or thought
or from some impression giving rise to such idea or thought, so that it
is purely by an act of intelligence that the will, which determines an
individual to some action, can be developed.

But if the will is nothing else than a determination following upon a
judgment, and hence only the result of an intellectual act, it becomes
clear that animals which have no organ for intelligence cannot carry
out any acts of will. Yet all these animals carry out movements,
which constitute their actions. There are then several different
SOurces from which the actions of animals may be derived.

Now since the movements of all animals are excited and not com­
municated, there must be different kinds of exciting causes for these
movements. Indeed we have seen that in certain animals these causes
COme entirely from without, that is to say, from the environment;
while in others, which possess an inner feeling, there is a motive power
Sufficient for the production of the requisite movements.
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B~t the inner feeli~g, w~ch onl~ becomes a power when moved b a
physIcal cause, acqmres ItS emotIOns by two very different r tY" . ou es'
m ammals whICh have no organ for the will, the inner feeling can onl .
be moved by means of sensations; whereas in those which ha y

J! • 11' h" ve anorgan lOr mte Igence, t e emotIOns of the mner feeling may eith b
the exclusive result of sensations, or that of a will born from an operert' e
f

. a IOn
o the understandmg.

Hence we have three distinct sources for the actions of ani Is
viz.: (1 ~ The ext~rnal causes which excite the irritability of ani:~ ;
(2) the mner feeling moved by sensations; (3) the inner feelin
moved by the will. g

The actions or movements arising from the first of these three sources
take place without the intermediary of muscles; for the muscula
system does not exist. in ~nimals of t~is character; and when it begin:
to be developed, eXCItatIOns from wIthout still take the place of the
non-existent inner feeling; but the actions or movements which
ori~nate from the emoti~ns of th~ individual's inner feeling are only
carned out through the mtermedIary of muscles excited by nervous
fluid.

Thus when the will determines an individual towards some action
its inner fee~ng pro~ptly receives an emotion, and the resulting mov~
ments are dIrected m such a way that the nervous fluid is immediately
dispatched to the required muscles.
~s to the ani~als which are endowed with physical sensibility,

whIle yet possessmg no organ for intelligence, and which therefore
cannot carry out any act of will, their needs always result from some
sensation, that is, from some perception that makes itself felt and not
from any idea or judgment; and this need or perception immediately
affects the individual's inner feeling. From this it follows that these
animals, before acting, do not deliberate or form a judgment, and come
to no preliminary determination. Their inner feeling is directly
stirred by the need, and its movements are thereafter controlled by the
nature of this need, so that it promptly puts in action those parts which
have to move. The actions therefore which arise from this source
are not preceded by a true will.

Whereas this is a necessity in the case of the animals under con-'
sideration, it is still the most frequent factor in those that are
endowed with intellectual faculties; for nearly all the needs of these
latter are due to sensations, which revive certain habits and thus
immediately stir the inner feeling, causing these animals to act
without any previous thought. Even man carries out actions of
this character when the needs which prompt them are pressing. If,
for instance, you absent-mindedly take up a piece of iron which

unexpectedly turns out to be very hot, the pain caused by the heat
of the iron promptly moves your inner feeling; and before you have
had time to think what you ought to do, your muscles have already
carried out the action which consists in letting go the hot iron that
you were holding.

From these observations it follows that actions carried out in
consequence of needs prompted by sensations which immediately
affect the individual's inner feeling, are in nowise the result of any
thought, judgment, or act of will; while those which are wrought in
consequence of needs aroused by ideas or propensities are exclusively
the result of those acts of intelligence which also affect immediately
the inner feeling and enable the individual to act by a manifest will.

This distinction between actions of which the immediate cause is in
some sensation and those which result from a judgment or act of intelli­
gence, is of great importance for the avoidance of confusion and error
in our investigations of these wonderful phenomena. It is because
the distinction had not been drawn that animals have been usually
credited with a will in the performance of their actions; and people
have supposed, on the analogy of man and the most perfect animals,
that all animals have the faculty of voluntary movement. Yet this
is not so, even in those that possess a nervous system, and still less in
those that do not.

It is certain that animals which have no nervous system cannot
possess the faculty of will; so far from it are they, that they cannot
even have the feeling of their existence: the infusorians and polyps are
in this position.

Those which have a nervous system capable of yielding the faculty
of feeling, but which have no hypocephalon or special organ for in­
telligence, possess indeed an inner feeling-the mainspring of their
actions-and form confused perceptions of the objects which affect
them; but they have no ideas, do not think, compare or judge, and
hence carry out no act of will. There is reason to believe that this
is the case in the insects, arachnids, crustaceans, annelids, cirrhipedes,
and even molluscs.

The inner feeling, aroused by some need, is the source of all the
actions of these animals. They act without any deliberation or pre­
liminary determination, and always in the one direction to which the
need drives them; and when they encounter some obstacle while
acting, if they avoid it or turn aside and seem to choose, it is only
because a new need has aroused their inner feeling. Thus the new
action does not result from any combination of ideas, or comparison
between objects, or judgments, since these animals cannot carry out
any operations of the intelligence, having no organs for the purpose;
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the new action is purely a sequence of some emotion of th' .
~ I' ~mn.lee mg.

It is therefore only the animals which in addition to a n
. ' ervOU8

system, possess the specIal organ for complex ideas, thought
. . d S, COlll-

parIsons, JU g~ents, e.tc., that posses.s the faculty of will and can ca
out a.cts of WIll. ThIS app~rently IS th.e case with the vertebrat:
and smce the fishes and reptIles have so Imperfect a brain as n t

. . 0 COlll-
~lete~y to fill up the cralllal. C~vlty~an. indication that their acts of
mtelligence are extremely lImIted-It IS mainly in the birds and
mammals that the faculty of will is to be found' for they obVl' I'. ,ousy
carry out. varIOUS acts of mtelligence, and certainly have the special
organ which renders them capable of such acts.

But as I have already observed: in the case of animals which hav. I ~. ea
speCIa or~an lor m~elligence, all the actions do not result exclusively
fro~ a ~ll, that IS,. from a preliminary intellectual determination
which excItes the motIve power of actions. Some of them are no doubt
t~e produc~ of the fa?ulty of will, but many others simply arise from a
dnect emotIO~of the mner feeling, which is excited by sudden needs and
causes .the .alllmal to carry out actions that are not preceded by any
determmatIOn or thought.

Even in man, ~ow many actions there are that are exclusively
pro~pted an~ carned out by an emotion of the inner feeling, without
any mterventIOn of the will! Do not many of our actions owe their
origin to instantaneous and uncontrolled movements; and what are
these movements but results of the inner feeling?

If, as I said above, there is no true will in animals which have a
nervous system without any organ for intelligence, and if this is the
reason. why s~ch animals only act by emotions produced by their
sensatIOns, thIS truth applies still more to animals that have no
ner~es.. I.t appears therefore that these latter only move by an
eXCIted IrrItabIlIty, and as an immediate result of external excitations.

It is easy to imagine from the above exposition that, after nature
~ad transferred the power of acting into the interior of animals, that
IS, after s~e. had created the inner feeling based on the nervous system
as the orIgm of t~e force for producing actions, she then perfected
her. wor~ by creatmg a second internal power, that, viz. of the will,
whICh arIses ~ro~ a~ts of intelligence and is the only faculty that can
cause any VarIatIOn m the habitual actions.

For this purpose, nature was obliged to add a new organ to the
nervous system, in which acts of intelligence might be carried on;
and she had to separate the nucleus of sensations or perceptions from
the orga? of ideas, comparisons, judgments, reasonings, thoughts.

Thus m the most perfect animals the spinal cord provides for the

muscular movement of the parts of the body, and for the maintenance
of the vital functions; while the nucleus of sensations, instead of being
situated throughout the length, or in any isolated p~rt of the ~pin~l

cord becomes concentrated at its superior or anterIOr extremIty m
the inferior part of the brain. This nucleus of sensations is therefore
quite close to the organ in which are carried out the various acts of the
intelligence, and is yet separate from it. ., ..,

When animal organisation has reached the lImIt of perfectIOn ImplIed
by an organ for acts of intelligence, the individuals which .possess such
an organisation have simple ideas, and may form complex Ideas. Th~y

possess a will, free in appearance, whic~ determi~es .so~e of t~en
actions; they have passions, that is, heIghtened ~nclinatIOns whIC~
draw them towards certain kinds of ideas and actIOns beyond then
control; lastly, they are endowed with memory and have the facu!ty
of calling up ideas previously traced in their organ, a process which
is due to the nervous fluid passing over, and being acted on by, the
impressions or traces implanted by these ideas. .

It seems probable that the disturbed agitations of the ?ervous flUId
in contact with these traces are the cause of dreams, whICh often call
up ideas in animals during sleep. . .

Animals which have intelligence yet carry out most of then actIOns
by instinct and habit, and in this respect they never make a mistak~ ;
when they act by will, that is, as the effect of a judgment, they stIll
make no mistakes, or, at least, very rarely so; because the elements
which enter into their judgments are few in number and usually
furnished by sensations, and still more because in anyone race there
is no inequality in the intelligence and ideas of individuals. Hence
it follows that their acts of will are determinations which lead them
always unerringly to the satisfaction of their needs. ~or ~his reason
it has been said that instinct is for animals a torch whICh lIghts them
better than our reason.

The truth is that animals are less free than ourselves to vary their
actions and more subject to habit, and hence that they find in their
instinct a compelling necessity, and in their a~ts of wi~l on!y a cause
the elements of which are invariable, unmodIfied, qUIte SImple and
always the same in individuals of the same race; so that. it has. in
all an equal power and extent. Finally, since there is no I~equalIt1
in the intellectual faculties of individuals of the same speCIes, then
judgments and their will, resulting from these jud.gments, cause them
always to carry out the same actions in the same CIrcumstances. .

I shall conclude these theories on the origin and results of the WIll
by some remarks on this faculty in man. We shall then see that .things
are quite different in his case from what they are in the case of alllmals ;
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for although his will seems to be much freer than theirs, it is not reall
so; and yet, for a reason that I shall try to explain, individuals of hY
species act very differently under similar circumstances. IS

Since the will is always dependent on some judgment it is nev
really free; for the judgment which gives rise to it is a necessaer
result of the union of its component elements, like the quotient in ~y
~rit~metical.op~r~tion. But the produce of a judgment must va;
m dIfferent mdlvlduals for the reason that the elements which ente
into the formation of this judgment are apt to be quite different i~
different individuals.

In fact, so many and various elements enter into the formation of
our judgments, so many are present which ought not to be present,
and of the proper elements so many are unnoticed or rejected from
prejudice, or are affected by our disposition, health, age, sex, habits,
propensities, state of our knowledge, etc., that the union of these
elements gives rise to very different judgments on the same subject in
different individuals. The fact that our judgments depend on so many
inappreciable elements has given rise to the belief that our determina­
tions are free, although in reality they are not so, seeing that the
judgments which produce them are not free themselves.

The diversity of our judgments is so remarkable that it often happens
that a subject gives rise to as many individual judgments as there are
persons to discuss it. This variation has been taken for a freedom of
determination, and a mistake has thus been made; for it is only the
result of the difference between the elements entering into the judgment
of each person.

Yet there are subjects so simple and straightforward that the judg­
ments passed upon them are in almost universal agreement. But
these subjects are almost exclusively confined to what is outside of
us, and only known by the sensations which they excite or have excited
on our senses. Our judgments with regard to them involve scarcely
any elements other than those furnished by sensation together with the
comparisons which we draw between these and other known bodies.
Lastly, for this class of judgment there is very little call upon our
understanding.

One result of the immense number and variety of the causes which
affect the elements entering into the formation of our judgments,
especially those which require various intellectual operations, is that
these judgments are usually erroneous and inaccurate; and that
on account of the inequality between the intellectual faculties of
individuals these same judgments are commonly as varied as the
people who form them, each one importing different elements into
them. Hence it follows, moreover, that disorders of these acts of

intelligence necessarily involve others in our wills and consequently in

our actions.
If the scope of the present work permi.tted, I mig.ht adduce many

instances in support of these observatIOns; I mIght even make
remarks that would not be without interest.

I might show, for instance, that while man deriv~s great advan­
tages from his highly developed intellectual facultIes, the human
species in general suffers from them at the same time con~iderable
disadvantages; since these faculties con~er the means for .domg harm
as easily as good, and their general effect IS alw~y~ to t~e dlsadvanta~e
of those individuals who make least use of theIr mtelhgence, and this
is necessarily the case of the greater number. It would app~ar the~e­
fore that the main evil in this respect resides in the extreme mequality
of intelligence between individuals, an in~quality t~at c.annot be
entirelv destroyed. Nevertheless it may be mferred wIth still greater
certai~ty that the thing most important for th~ impro,vement and
happiness of man is to diminish as far as posslb~e thiS e~ormo~s
inequality, since it is the origin of most of the eVils to whICh he is

exposed. .
Let us now endeavour to ascertain the physical causes at work m

acts of the understanding: we shall try at least to determine what
are the necessary conditions of the organisation in order that these
wonderful phenomena may be produced.
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CHAPTER VII.

OF THE UNDERSTANDING, ITS ORIGIN, AND THE ORIGIN OF
IDEAS.

THIS is the most curious and interesting, and at the same time the
most difficult subject presented to man· in his studies of nature; it
is the subject in which it is most important for him to possess positive
knowledge, while yet offering the fewest facilities for its acquisition.

The question is, how purely physical causes, that is to say, simple
relations between different kinds of matter, can produce what we
call ideas; how, out of simple or direct ideas, complex ideas may be
formed; how, in short, out of ideas of any kind, faculties can arise, so
astonishing as those of thought, judgment, analysis and reasoning.

He indeed is more than bold who undertakes such a research, and
flatters himself that he has found in nature the origin of these wonder­
ful phenomena.

Assuredly, I have not the presumption to suppose that I have dis­
covered their causes; but I started with the conviction that all acts
of intelligence are natural phenomena and hence derive their source
exclusively from physical causes. Seeing that the most perfect animals
enjoy the faculty of producing them, I thought that by careful observa­
tion, attention, and patience, I might reach, especially through induc­
tion, ideas of great moment on this important subject; I noW have to
present my conclusions.

Under the title of understanding or intelligence I include all known
intellectual faculties, such as those of forming ideas of various kinds,
of comparing, judging, thinking, analysing, reasoning, and, lastly, of
recalling ideas previously acquired as well as past thoughts and reason­
ings; this faculty constituting memory.

All these faculties unquestionably result from acts peculiar to the
organ of intelligence, and each such act is necessarily the product. of
relations subsisting between that organ and the nervous fluid mOVlng
in it.

The special organ in question, to which I have given the name of
hypocephalon, consists of two wrinkled pulpy hemispheres, investing
or covering that medullary region which I call more strictly the brain,
and which contains the nucleus or centre of communication of the
nervous system and gives rise to the nerves of the special senses; the
cerebellum is a mere appendage of it.

This region (the brain properly so-called, including the cerebellum)
and the hypocephalon are quite distinct from each other, especially as
regards their functions, although they are commonly confused together
under the general name of brain or encephalon. Now it is in the func­
tions of the hypocephalon alone that I shall seek the physical causes of
the various intellectual faculties, because this organ is the only one
that has the power of giving rise to them.

Though not easily recognised, there is a real differentiation in the
parts of this organ. This differentiation and the varied movements
of the contained subtle fluid are the only origin of the different
intellectual acts which I have named. This is the general idea, which
I propose briefly to develop.

At the outset, in order to introduce some order into our discussions
we must posit or recall the two following principles which are at the
base of all legitimate hypotheses on this subject.

First principle: All intellectual acts whatever originate from ideas,
acquired either at the time or previously, for these acts may always
be reduced to ideas, or relations between ideas, or operations on

ideas.
Second principle: Every idea of any kind originates either directly

or indirectly from a sensation.
Of these two principles, the first is fully confirmed by an investiga­

tion as to what the various acts of the understanding really consist
of; in all such acts, ideas are invariably the subject or material of the

operations carried out. . '
The second of these principles had been recogmsed by the anCIents,

and is perfectly expressed in that axiom, which Locke has so success­
fully sustained, viz.: That there is nothing in the understanding which

was not previously in sensation.
Hence it follows that every idea must in the last analysis be resolved

into an image perceived, and that since whatever is in our understand­
ing came there vid sensation, all that issues from it.and can.fi~d no
perceptible object to fasten upon is ~bsolutely chi~erIcal; T~IS IS the
obvious conclusion drawn by M. Nalgeon from ArIstotle s aXIOm.

The axiom however is not yet universally admitted, for many people
hold on account of certain facts whose causes they do not perceive,
that'there really are innate ideas. They persuade themselves that they
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have found a proof of it in the child which a few minutes after birth
tries t? suck, and seems to loo~ for its mother's breast, although it
can stIll have no knowledge of It through freshly acquired ideas. I
shall refrain from citing the alleged case of a kid which when dragged
from its mother's breast selected laburnum from several plants offered
it. It is well known that this was a mere imagination, which cannot
have been well-founded.

When once we have recognised that habits are the source of pro­
pensities, that continued exercise of these propensities modifies the
organisation in a corresponding direction, and that they are then
transmitted to new individuals by reproduction, we shall see how the
newly born child may try to suck by pure instinct, and may take the
breast offered it without having the slightest idea of it, or carrying out
any thought, judgment, or act of will; and we shall further see that
the child performs this action exclusively through the slight emotion
which the need raises in its inner feeling, so as to make it act in the
direction of an acquired propensity without any previous experience;
we shall see in the same way that the duckling just out of the egg, if
it is in the neighbourhood of water, immediately runs to it and swims
about on the surface, without having any idea of it or knowing what it
does. The animal does not perform this action by any intellectual
deliberation, but by a transmitted propensity evoked by its inner
feeling without any call upon the intelligence.

I lay down, then, as a fundamental principle and unquestionable
truth, the proposition that there are no innate ideas, but that all ideas
whatever spring either directly or indirectly from sensations which
are felt and noticed.

From this principle it follows that the organ of intelligence, being the
ultimate perfection which nature has bestowed on animals, can only
exist in those which already possess the faculty of feeling. Hence the
special organ in which are carried out ideas, judgments, thoughts,
etc., only begins to be formed in animals with a highly developed
system of sensations.

All intellectual acts occurring in an individual are due therefore to a.
combination of the following causes, viz. :

1. The faculty of feeling;
2. The possession of a special organ for intelligence; .
3. The relations subsisting between this organ and the nervoUS flUId

moving freely about in it ;
4. Lastly, the fact that the results of these relations are always con­

veyed to the nucleus of sensations, and therefore to the individual's
inner feeling.

This is the chain which is in harmony throughout, and constitutes

the developed physical cause of the most wonderful of natural
phenomena.

To set up a reasonable opposition to the views stated above, it would
be necessary to show that the harmony existing throughout the nervous
system is not capable of producing sensations and the i~dividual's

inner feeling; that intellectual acts, such as thoughts, Judgments,
etc., are not physical acts, and do not result immediately from :e.lati~ns

between a subtle agitated fluid and the special organ contammg It ;
lastly, that the results of these relations are not transmitted to the
individual's inner feeling. Now the physical causes named above are
the only ones that can possibly give rise to the phe~omen~ of intell~­

gence. If therefore the existence of these causes IS demed, and If
consequently it is denied that the resulting phenomena are natural,
it will then be necessary to seek another source of these phenomena
outside nature. It will be necessary to substitute for the physical
causes rejected, fantastic ideas of our own imagination, ideas that are
always baseless since it is quite obvious that we can ha,:e no ot~er

positive knowledge than that derived from the actual obJects whICh
nature presents to our senses.

Since the marvels which we are investigating, and whose causes
we are seeking, are based upon ideas, and since in acts of intelligence
we are dealing only with ideas and operations on ideas; before enq~ir­

ing what ideas themselves are, let us illustr~te the grad~al forma~Ion

of the organs which give rise firstly to sensatIOns and the mner feelmg,
then to ideas and, lastly, to the operations performed upon them.

The very imperfect animals of the earlier classes, having no nervous
system, are simply irritable and merely have habits without f~eling

any sensations or ever forming ideas. But the less imperfect amm~ls,
which have a nervous system without, however, the organ of m­
telligence, have instinct, habits and propensities and feel sensation~,

while yet forming no ideas. I venture to affirm that where there IS
no organ for a faculty, that faculty cannot exist.

Now if we admit that every idea originates from a sensation, which
indeed cannot seriously be disputed, I hope to show that it does not
follow that every sensation necessarily yields an idea. The organisa­
tion must have reached a state favourable to the formation of the idea,
and moreover the sensation must be accompanied by a special effort
of the individu'al, in short, by a preparatory act which renders the s~e~ial
organ of intelligence capable of receiving the idea, that is, of retammg
impressions. .

Indeed if it is true that in creating organisation, nature necessarIly
began b; forming it in extreme simplicity without the inte~tion of
giving living bodies any other faculties than those of feehng and
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reproducing, those bodies which were endowed by her with org .
t · d I'e aIUsa_IOn an he could have no other organs than those necessary e th'. J.or e
mamt~nance of lI~e. This fact is confirmed by observation of the
most Imperfect ammals, such as the infusorians and polyps.

B.ut wh~n she subsequently c.omplicated the organisation of these
earlIest ~m~als ~nd ?reated,. wIth the help of long periods of time
and an mfimte dIversIty of CIrcumstances, the multitude of diflie t
e h' h . ren
wrms ~ lC characterI~e the .later classes, nature formed successively
the varIOUS organs whICh ammals possess and the different facult'
to which these organs give rise. She produced them in an order t~~
I have determined in Part I., Ohapter VIII., and from this order it
may. be seen that the hypocephalon, consisting of the two wrinkled
~emlSP?ereS covering the brain, is the last organ which she brought
mto eXIstence.

Lon~ befor~ creating the hypocephalon, or special organ for the
formatIOn of Ide~s an~ of all the operations carried out upon them,
na~ure had establIshed m a great number of animals a nervous system,
which gave them the faculty of exciting muscular activity, and after­
wards of feeling and. acting by the emotions of their inner feeling.
Now .although for thIS purpose she had multiplied and scattered the
nucleI f~r ~usc.ular movement either by establishing separate ganglia,
or by dIstrIbutmg these nuclei throughout the length of a ganglionic
longitudinal cord or spinal cord, yet she concentrated the nucleus of
sensation in a special locality and fixed it in a small medullary mass
which gives direct origin to the nerves of some special senses and which
has received the name of brain.

It was therefore only after having wrought these various perfections
of the nervous system that nature put the finishing touch on her work
by creating, in close proximity to the nucleus of sensations, the hypo­
cephalon, that remarkable and interesting organ in which ideas are
graven and where all the operations constituting intelligence are carried
out.

It is exclusively these operations that we shall study, in our
endeavours to determine their most probable physical causes, by
careful inducti?ns a~d a knowledge of the conditions required.

Let us now lllvestIgate how an idea comes to be formed and under
what conditions a sensation can produce it; let us even 'enquire, at
least in outline, in what way acts of the intelligence are carried out in
the hypocephalon.

It.is a ~ery singular circumstance that the special organ now under
conSIderatIOn never exerts any action itself in any of the acts or pheno­
mena to which it gives rise, and that it does nothing more than receive
and preserve for a longer or shorter period the images transmitted to it

and the impressions graven upon it. This organ, together with the
brain and nerves, differs from all the other organs of the animal body
in that it is not active, and does no more than provide the means for the
nervous fluid to carry out its various phenomena.

Indeed, when I remember the extreme softness of the medullary
pulp constituting the nerves, brain, and hypocephalon, I cannot think
that in the relations of the nervous fluid with the medullary parts,
the latter are capable of exerting the slightest action. Beyond doubt
these parts are entirely passive and unable to react upon anything that
affects them. Hence it results that the medullary parts, of which
the hypocephalon consists, receive and preserve the traces of all the
impressions made upon them by the movements of the nervous fluid;
so that the only active element in the functions of the hypocephalon
is the nervous fluid itself; or to express the matter more precisely,
the organ carries out no function, the nervous fluid by itself carries
out all; but this fluid could in nowise give rise to them without the
existence of the organ in question.

I may be asked how it is possible to conceive that any fluid, however
subtle and varied its movements, can by itself give rise to that astonish­
ing variety of acts and phenomena characteristic of the intellectual
faculties. To this I teply, that the entire marvel is in the composition
of the hypocephalon itself.

The medullary mass constituting the hypocephalon, that is, the two
wrinkled hemispheres which cover over the brain,-this mass, I say,
which seems to be only a pulp, whose parts are continuous and coherent
throughout, consists, on the contrary, of an inconceivable number of
separate and distinct parts, from which result a vast quantity of
cavities of infinitely varied size and shape and appearing to occupy
distinct regions, equal in number to the intellectual faculties of the
individual; lastly, however it may come about, the composition
of the organ is different in each region, for each is devoted to some
individual faculty of the intelligence.

The examination of the white medullary part of the hypocephalon
has disclosed numerous fibres in it: now it is probable that these fibres
are not, as elsewhere, organs of movement; their consistency would not
permit of it: there is more reason to believe that they are so .many
individual canals, each terminating in a cavity which would be m the
form of a cul-de-sac unless they communicate together by lateral paths.
These cavities, which are imperceptible to us, are as innumerable as the
tubular threads leading to them; and it may be presumed that it is
on their internal walls that the impressions brought by the nervous
fluid are engraved; there may also be little medullary plates or leaves
for the same purpose.
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~ince we cannot. know what is actually the case on this subject, I
believe I have attamed my purpose by showing what may be the
or even probably is the case: for I can do no more. case

The wonderful composition of the hypocephalon, both in its ill .

features and in its individual regions, which are all duplicated aln
b '· h h . h . , one

emg m eac emlSp ere, IS more than a mere hypothesis, in spite of
~he fact that ,,:"e lack the means for seeing It and assuring ourselves of
It. The orgalllc phenomena constituting the intelligence, and the fact
that. each of thes~ phenomena requires a special locality in the organ
and mdeed a speCIal organ, so to speak, for its production, should give
us a moral conviction that the composition of the hypocephalon is as
I have represented it.
. Certainly, indivi~uals are not born in possession of all their possible
mtellectua.l facultIes, for the organ of intelligence, like the rest
d~velops ~ccording to its use. The same applies with each speciai
kmd of mtellectual faculty: it is brought into existence in the
appropriate region of the hypocephalon by the needs that are felt·
and in correspondence with the frequency of the repetition of thes;
acts, the special organ adapted to them develops and enlarges its
faculty.

It is therefore not true that any of our intellectual faculties are
innate; and this applies also to those of our propensities which depend
on the faculty of thought. These faculties and propensities grow and
strengthen according to the exercise which we give to their underlying
organs. We may indeed derive certain tendencies from our inherited
organisation: but unless we exercise these faculties and inclinations
ourselves we gradually lose the aptitude for them.

Dr. Gall having noticed that some individuals had particular
faculties, more developed and conspicuous than others, conceived the
idea of enquiring whether any part of their body might not present
some external signs by which this faculty could be recognised.

He does not seem to have studied any faculties but those connected
with the intelligence; for if he had he would have met with abundant
evidence that any part which is much exerted and has acquired a highly
developed faculty, always exhibits manifest signs of it in its size, shape,
and vigour. We cannot look at the posterior extreInities and tail of a.
kangaroo, without being convinced that these much used parts possess
great power of action, a fact which also applies to the posterior legs
of grasshoppers, etc. In the same way, when we reflect upon the
immense growth of the elephant's nose, which has been transformed
into an enormous trunk, we cannot help recognising that the habitual
exercise of this organ, which is used by the animal as a hand, is account­
able for its size, strength, and wonderful suppleness, etc., etc.

But M. Gall seems to have particularly devoted himself to a search
for the external signs which might indicate a high eminence of in­
tellectual faculties in certain individuals. He recognised that all these
faculties are based upon functions of the cerebral organ, and therefore
directed his attention to the encephalon. After some years of research,
he became convinced that those of our intellectual faculties, which are
greatly developed and have acquired a high degree of complexity,
may be recognised by external signs consisting of certain protuber­
ances of the cranium.

M. Gall certainly founded his theory on a sound principle: for if
it is true, as I have sufficiently proved in Part 1., Chapter VII., that all
parts of the body which are vigorously and constantly used, acquire
a characteristic development and strength of function, the same must
hold good equally for the organ of understanding in general, and even
for each of the special organs which compose it: so much is certain and
easy to demonstrate by many established facts.

M. Gall's underlying principle therefore is beyond criticism; but
the results of enquiries into the doctrines taught by this savant give
rise to the belief that he misapplied his theory, as regards most of the
inferences which he drew from it.

As a matter of fact, in the case of the special organs which enter into
the composition of the two cerebral hemispheres and give rise to the
different kinds of intellectual faculties, the principle seems to me to be
much less applicable than M. Gall supposes; and indeed it can only be
in a very small number of extreme cases that certain faculties which
have acquired extraordinary power may present indubitable external
signs of their existence. In such cases I should not be in the least
surprised at the discovery of some such signs, since they have a true
natural cause. But with regard to our intellectual faculties, M. Gall
has lost sight of the larger distinctions, to embark upon a crowd of
details, including even the gradations between these faculties; and
this in my opinion is an instance of a very ordinary abuse of the
imagination, which destroys the value of our discoveries in the study
of nature. And now because M. Gall wanted to prove too much, the
public have fallen into the opposite extreme and rejected the whole.
Such is the usual progress of the human mind in its various acts; the
good that has been done is most often spoilt by excess and abuse.
The exceptions to this rule are only found in a small minority of
persons who by the aid of a powerful reason set limits to the
imagination which tends to carry them away.

To regard certain propensities which have become altogether
dominant as innate in the human species, is not only a dangerous
belief but also a genuine mistake. We may no doubt possess at birth

2A
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special tendencies transmitted from the organisation of our parents
but it is certain that if we did not strongly and habitually exercise th;
faculties favoured by these tendencies, the special organs concerned
would never have developed.

In truth, every individual, from the moment of his birth, is in the
midst of a set of circumstances altogether peculiar to himself, which.
to a large extent contribute to make him what he is at the different
stages of his life, and which put him in the way of exerting or not
exerting one or other of his faculties or inherited tendencies; so that
it may be said in general that we only have quite a moderate share in
bringing about the condition in which we find ourselves throughout
our existence, and that we owe our tastes, propensities, habits,
passions, faculties, and knowledge to the infinitely varied but special
circumstances in which each of us has been placed.

From our earliest infancy, those who bring us up sometimes leave us
entirely at the mercy of surrounding circumstances, or themselves
create circumstances highly disadvantageous to us by their mode of
life, thought, and feeling; and sometimes by ill-advised weakness they
spoil us and let us acquire many pernicious faults and habits, whose
consequences they do not foresee. They laugh at what they call our
tricks, and make jokes over all our follies, in the belief that they will
be able later on easily to change our vicious inclinations and correct
our faults.

It is difficult to conceive how great is the influence of early habit
and inclinations on the propensities which will some day dominate
us, and on the character which we form. The very pliable organisa­
tion of early youth yields readily to the habitual movements of our
nervous fluid in one or other direction, in correspondence with our
inclinations and habits. The organisation thence acquires a modifi­
cation which may increase under favourable circumstances, but which
can never be entirely obliterated.

It is in vain that after our infancy, we make efforts to guide our
inclinations and actions by means of education towards whatever
may be useful to us, in short, to give ourselves principles to form our
reason and manner of judging, etc. We meet with so many circum­
stances that are difficult to master, that we are each of us, so to speak,
constrained by them and gradually acquire a mode of life in which we
ourselves have only had a very small share. . 1

I need not here enter upon the numerous details which form a speCla
environment for each individual, but I must observe, since I am con­
vinced of it, that everything tending to make any of our ac~ion~
habitual modifies our internal organisation in favour of that actIOn.
so that as a result this action becomes a sort of necessity for us.

Of all parts of our organisation, that which most readily undergoes
modifications, due to some acquired habit of thought, idea, or action,
is our organ of intelligence. Now the region which is modified is neces­
sarily that concerned with the ideas or thoughts which habitually
occupy us. I repeat, then, this region of our intellectual organ when
vigorously exercised acquires a development which may finally
become noticeable by external signs.

We have dealt with the general principles concerning the organ
which gives rise to intelligence; we shall now pass on to a enquiry
into the formation of ideas.

FORMATION OF IDEAS.

My purpose here is not to undertake any analysis of ideas, nor to
show how they become compounded and increased, nor, in short, how
the understanding is perfected. Many celebrated men since Bacon,
Locke, and Condillac, have dealt with these matters and greatly
illuminated "them. I need not therefore stay to consider them.

My purpose is simply to indicate by what physical causes ideas may
be formed, and to show that comparisons, judgments, thoughts, and
all operations of the understanding are at the same time physical
acts, which result from the relations between certain kinds of matter
in action, and which are carried out in a special organ which has
gradually acquired the faculty of producing them.

All that I have to say on this important subject is entirely a matter
of probabilities. All is a product of imagination; limited however by
the necessity for admitting nothing but physical causes compatible
with the known properties of matter, nothing, in short, but causes
which may be and probably are correct. With regard to the physical
acts which I shall endeavour to analyse, none of them can be witnessed
and none therefore can be proved.

I should mention that ideas are of two distinct kinds, viz. :
Simple or direct ideas; complex or indirect ideas.
By simple ideas I mean those which spring immediately and ex­

clusively from the noticed sensations that are impressed upon us by
objects either within or without us.

By complex ideas I mean those which are found within us as a result
of some operation of our understanding, performed on previously
acquired ideas; they therefore require no immediate sensation.

Ideas of all kinds are the result of images or special outlines of objects
which have affected us; these images or outlines only become ideas
for us when they have been traced on some part of our organ; and
the n~rvous fluid then passes over them and carries back the result
to our inner feeling, by which we become conscious of it.
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Not only do ideas originate in two different ways, but a distinction
has also to be drawn between those wmch only become perceptibl
to us in company with the sensation which produced them, and th08e
which. are presented to our consciousness without any accompanyine
sensatIOn. g

Theformer I call physico-moral ideas, and the latter moral idea~ simply
Phy~ico-moral ideas are clear, vivid, and sharply defined, and ar~

felt ~th all the forc~ that the~ ~erive from their accompanying
sensatIOn. Thus the sIght of a bmldmg or any other object under my
eyes to which I pay attention, gives rise in me to one or several ideas
by which I am vividly affected.

Moral ideas, on the other hand, both simple and complex, of which
we only become conscious as the result of an operation of our under­
standing excited by our inner feeling, are very vague and ill-defined
and do not affect us with any vividness, although we are sometimes
stirred by them. Thus, when I recall an object that I have seen and
noticed, a judgment that I have formed, a reasoning which I have
carried out, etc., the idea only affects me in a weak and vague manner.

We must then beware of confusing what we experience when we
have the consciousness of some idea, from what we experience when
a sensation affects us and we pay attention to it.

All that we are conscious of only comes to us through the organ of
intelligence, and whatever causes sensation in us works firstly through
the sensitive organ and afterwards through the idea that we form of
it, if we happen to pay attention to it.

It is essential, therefore, to distinguish moral from physical feeling,
since experience of the past teaches us that a failure to recognise that
distinction has led men of the highest ability to draw up theories
which now have to be destroyed.

No doubt both feelings are physical, but the difference in the terms
that I use to distinguish them is sufficient for the purpose that I have
in view, and moreover they are the terms in common use.

By moral feeling I mean the feeling that we experience when an
idea or thought or any act of our understanding is transmitted to our
inner feeling, so that we then have consciousness of it.

By physical feeling I mean the feeling which we experience from some
sensation due to an impression on any of our senses and compelling
our attention.

These clear and simple definitions must show that the two things are
quite different from one another, both as regards their origin and
their effects.

It is however through confusing them, as Condillac had done, that
M. de Tracy has said :

" Thinking is only feeling, and feeling is for us the same thing as
existing; since it is sensations that tell us of our existence. Ideas
or perceptions are either true sensations or recollections, or affinities
that we perceive, or indeed the desire that may be raised in us by these
affinities: the faculty of thought is thus sub-divided into true sensi­
bility, memory, judgment, and will."

In all this there is clearly a confusion between sensations and the
consciousness of our ideas, thoughts, judgments, etc. It is a similar
confusion between moral feeling and physical feeling that has led to the
belief that every creature, which possesses the faculty of feeling, also
has that of intelligence; for this is certainly ill-founded.

Sensations no doubt tell us of our existence, but only when we pay
attention to them. That is to say, we have to think of them, and this
is an act of intelligence.

Thus, in the cftse of man and the most perfect animals, sensations
that are noticed acquaint them with existence and give ideas; but in
the case of the more imperfect animals, such for instance, as the insects,
in which I recognise no organ for intelligence, sensations cannot be
remarked, nor yield ideas; and they can only form simple perceptions
of the objects which affect the individual.

Yet the insect possesses an inner feeling capable of emotions which
make it act; but since there is no idea connected with it, it cannot be
conscious of its existence; in short, it never experiences any moral
feeling.

In the case of all creatures endowed with intelligence, we must
therefore say: to think is to feel morally, or to have consciousness
of one's ideas and thoughts, and also of one's existence; but this is
not the same as physical feeling, for the latter is a product of the
system of sensations while the former comes from the organic system
of intelligence.

SIMPLE IDEAS.

A simple idea, arising from a sensation of some object affecting one
of our senses, can only be formed when the sensation is remarked,
and when the result of the sensation is transmitted to the organ of
intelligence and traced or graven on some part of it; this result is
perceived by the individual because at the same moment it affects his
inner feeling.

Indeed every individual which possesses the faculty of feeling and
also an organ for intelligence, promptly receives in this organ the image
or outlines brought by the sensation of any object, if the organ is
prepared for it by attention. Now these outlines or image of the
object reach the hypocephalon by means of a second reaction of the
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nerv?us fluid, which, after having produced sensation, carries into
the Intellectual organ the particular agitation which it derived f
th t " rom

~ sensatIOn, Impresses on some part of it the characteristic outlines
of Its movement, and finally renders them perceptible to the individu 1
by transmitting their effects to his inner feeling. a

The ideas formed on seeing a sky-rocket for the first time on hearI'
1· , ~

a IOn's roar,. and o~ touching the point of a needle are simple ideas.
Now the ImpreSSIOns which these objects make upon our sense

im~ed~ate~y excite. in the fluid of the corresponding nerves an agitatio~
whICh IS dIfferent In each case; the movement is propagated to the
nucleus of sensations; the whole system immediately shares in it· and
sensation. is produced by the mechanism that I have already expl~ined.

Thus, If our attention has prepared the way, the nervous fluid
instantly conveys the image of the object or some of its outlines to our
organ of intelligence, and impresses that image or those outlines on
some part of the organ; the idea traced is then immediately carried
back by it to our inner feeling.

In the same way that the nervous fluid by its movements is the
agent for carrying to the nucleus of sensations the impressions of
external objects that affect our senses, so too this subtle fluid is the
~gen~ for conveying from the nucleus of sensations to the organ of
IntellIgence the product of each sensation that is raised, for tracing its
outlines there or impressing them on it by its agitations if the organ
has been prepared by attention, and for subsequently carrying back
the resultant to the individual's inner feeling.

Thus, in order that the outlines or image of the object which has
caused the sensation may reach the organ of understanding and be
impressed on some part of it, it is necessary that the organ should
first be prepared by an act of attention for receiving the impression,
or ~hat this act should open the way by which the product of that sen­
satIOn may travel to the organ where the outlines of the object may be
impressed: in order that any idea may arise or be recalled in conscious­
ness, it is necessary again by means of attention that the nervous fluid
should convey its outlines to the individual's inner feeling; this idea
then becomes perceptible to him and may be recalled at the will of the
individual for a longer or shorter period.

The impression which forms the idea is thus actually traced and
graven on the organ, since memory can recall it at the will of the
individual and make it perceptible once more.

This in my opinion is the probable mechanism of the formation of
ideas; the mechanism by which we recall them at will until time
has obliterated or blurred their outlines so that we can no longer
remember them.

To trv to determine how the agitations of the nervous fluid trace or
engrav~ an idea on the organ of understanding, would be to court the
risk of committing one of those numerous errors to which the imagina­
tion is liable; all that we can be sure of is that the fluid in question is
the actual agent which traces and impresses the idea; that each kind
of sensation gives a special agitation to this fluid and consequently
causes it to impress equally special outlines on the organ; and,
lastly, that the fluid acts upon an organ so soft and delicate and
finds its way into such narrow interstices and tiny cavities, that it
can impress on their delicate walls traces more or less deep of every
kind of movement by which it may be agitated.

Do we not know that in old age, when the organ of intelligence has
lost some of its delicacy and softness, ideas are graven less deeply and
with greater difficulty; that memory, which is gradually being lost,
only recalls ideas graven long ago upon the organ, since they were
then more easily and deeply impressed 1

Moreover, with regard to the organic phenomenon of ideas, we are
dealing exclusively with relations between moving fluids and the
special organ which contains them. Now for operations so swift as
ideas and all intellectual acts, what other fluid could produce them but
the subtle and invisible fluid of the nerves, a fluid so analogous to
electricity; and what organ could be more appropriate for these delicate
operations than the brain 1

Thus a simple or direct idea is formed, whenever the fluid of the
nerves is agitated by some external impression or even by some internal
pain, and conveys the agitation to the nucleus of sensations, and when
attention has prepared the way for the further conveyance of that
agitation to the organ of intelligence.

As soon as these conditions are fulfilled, the impression is immediately
traced upon the organ, the idea comes into existence and is at once
perceived because the individual's inner feeling is affected by it;
lastly, the idea may be called up afresh by memory, although obscurely,
whenever the individual directs the nervous fluid over the subsisting
traces of that idea.

Every idea recalled by memory is therefore much vaguer than when
it was formed; because the fact which renders it perceptible does
not then result from a present sensation.

COMPLEX IDEAS.

By a complex or indirect idea, I mean one that does not arise immedi­
ately from the sensation of some object, but is the result of an act of
intelligence working on ideas already acquired. .

The act of understanding which gives rise to the formatIOn of a
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complex idea is always a judgment; and this judgment itself is either
a consequence or a determination of a relationship. Now this act
appears to me to be due to the resultant movement of the nervous
fluid which has been broken up by the inner feeling into separate
~treams, each of which traverses previously made impressions of certain
Ideas, and thence undergoes special kinds of modifications in its move­
ments. When the streams reunite their individual movements are
then combined into this resultant movement.

It is then by means of this movement of the nervous fluid, which
is really due to compared ideas or to relations between them, that the
subtle fluid makes its impressions on the organ and at the same
moment transfers the effect to the individual's inner feeling.

Such is in my opinion the physical cause and precise mechanism
which give rise to the formation of all kinds of complex ideas. These
complex ideas are quite distinct from simple ideas, since they do not
result from any immediate sensation or impression on any of our senses,
but originate from several ideas already impressed, and, further, are
exclusively due to an act of the understanding in which the sensitive
system has no share.

There is this difference between the act of understanding which forms
a judgment whence arises a complex idea, and that called a recollection
or act of memory, which merely consists in recalling ideas to the
individual's inner feeling: that in the former case the ideas employed
take part in an operation resulting in a new idea, whereas in the second
case the ideas employed take part in no operation, give rise to no new
idea, but merely become present to the individual's consciousness.

If it is true that the emotions of our inner feeling give us the faculty
and power of acting, and that they enable us to put Our nervous fluid in
motion and direct it over the impressions of various ideas made upon
different parts of the recipient organ, it is obvious that this subtle
fluid, while passing over the tracings of any idea, will undergo a special
modification in its mode of agitation. We may suppose that, if the
nervous fluid simply brings back this special modification of its agitation
to the individual's inner feeling, it only makes the idea perceptible or
present to the individual's consciousness; but if the fluid, instead of
merely passing over the tracings or image of a single idea, divides int()
several streams, each of which travels over some individual idea, and
if the streams then all reunite, the resultant movement of the combined
fluid will impress on the organ a new and complex idea, and will then
transfer its effect to the individual's consciousness.

If we form complex ideas out of pre-existing simple ideas, we shall
have, as soon as they are impressed on our organ, complex ideas of the
first order: now it is obvious that if we compare together several

complex ideas of the first order by the same organic means with which
we compared simple ideas, we shall obtain a resultant judgment of
which we form a new idea; this will be a complex idea of the second
order, since it arises from several previously acquired complex ideas
of the first order. In this way complex ideas of various orders
may be multiplied almost to infinity, as indeed we see in most of
our reasonings.

Thus there are carried out in the organ of intelligence various physical
acts which give rise to the phenomena of comparison, judgment,
analysis of ideas, and reasoning, and these different acts are only opera­
tions on ideas already traced, due to the resultant movement acquired
by the nervous fluid when it impinges on their tracings or images:
and since these operations on pre-existing ideas and even on series of
ideas, taken in turn or all together, are only relations sought out by
thought through the inner feeling between the various kinds of ideas,
these same operations culminate in results which we call judgments,
inferences, conclusions, etc.

In the same way, intellectual phenomena are physically produced in
the most perfect animals. They are no doubt of a very inferior order,
but they are altogether analogous to those described above; for these
animals do receive ideas and have the faculty of comparing them and
drawing judgments from them. Their ideas are therefore actually
traced or impressed on the organ on which they are formed, since they
evidently have a memory, and when asleep may often be seen dreaming,
that is, experiencing involuntary recurrences of their ideas.

As regards the signs, so necessary for the communication of ideas,
and so useful for increasing their number, I am compelled to confine
myself to a simple explanation, with reference to the double service
that they render us.

"Condillac," said M. Richerand, " has acquired an immortal glory,
in being the first to discover and to prove irrefutably that signs are
as necessary to the formation as to the expression of ideas."

I am sorry that the limits of the present work do not permit me to
enter into the detail necessary for showing that there is an obvious
error in a use of terms which suggests that signs are necessary to the
direct formation of ideas; for this cannot have the slightest foundation.

I do not yield to M. Richerand in admiration of the genius and the
profound thoughts and discoveries of Condillac, but I am quite con­
vinced that the signs which have to be used for the communication of
ideas are generally only necessary to their formation, because they
furnish an indispensable means for increasing their number and not
because they actually contribute to their formation.

No doubt a language is as useful for thinking as for talking; we have to
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attach conve~tionalsigns to the. c~nceptions we acquire, in order that
these conceptIOns may not remam Isolated, but may be associated and
compared, and their relationships determined. But these signs ar
artificial aids, infinitely useful in helping us to think, and not immediat:
causes of formation of ideas.

Signs of whatever kind do no more than assist our recollection of
conceptions acquired recently or long ago, furnish us means of bringing
them back into consciousness, and thereby facilitate the formation of
new ideas.

Condillac has successfully proved that without signs man could never
have extended his ideas as he has done and still does; but it does
not follow that signs are themselves elements in ideas.

I greatly regret that I cannot continue the important discussion
which this subject demands; but probably some one will see the
mistake to which I have drawn attention, and furnish a complete proof
of it. Then while recognising all that we owe to the art of signs, we
shall recognise at the same time that it is only an art and consequently
outside nature.

From the observations and considerations set forth in this chapter
I conclude:

1. That the various acts of the understanding require a special organ
or system of organs, just as one is required for feeling, another for move­
ment, and a third for respiration, etc. ;

2. That in the performance of acts of intelligence the movement of
the nervous fluid is the only active factor, while the organ remains
passive though contributing to the diversity of the operations by a
corresponding diversity of its parts and of the impressions preserved
upon them ;-a diversity that cannot be calculated since it increases
up to infinity according as the organ is used;

3. That acquired ideas are the material of all operations of the under­
standing; that with this material the individual who habitually exerts
his intellect may be continually forming new ideas, and that the only
means open to him for this extension of his ideas consists in the art of
signs to assist his memory, an art which man alone can use, which he
makes more perfect every day, and without which his ideas would
inevitably remain very limited.

To throw further light on the subject under discussion, I shall now
pass to an examination of the principal acts of the understanding,
that is to say, those of the first order from which all the rest are
derived.

CHAPTER VIII.

OF THE PRINCIPAL ACT~ OF THE UNDERSTANDING, OR THOSE
OF THE FIRST ORDER FROM WHICH ALL THE REST ARE

DERIVED.

THE subjects which I propose to treat in the present chapter are so
vast as to make it impossible for me, within the limits which I have set
myself, to exhaust all the problems and topics of interest which they
present. I shall therefore confine myself to an attempt to show how
all the acts of the understanding, and all the phenomena that result
from them, originate in the physical causes which I have expounded
in the previous chapter.

The special organ which gives rise to the wonderful phenomena of
intelligence is not limited to a single function; it clearly performs four
essential functions; and in proportion to its development, these func­
tions acquire more capacity and energy, or are subdivided into many
others; so that when the organ is highly developed the intellectual
faculties are numerous and some of them attain an almost infinite
capacity.

Hence man, who alone furnishes instances of this latter event, is
the only kind of being who is enabled by his lofty intellectual faculties
to give himself up to the study of nature, to perceive and wonder at
the invariable order, even to discover some of her laws, and finally to
ascend in thought to the Supreme Author of all things.

The principal functions performed in the organ of intelligence are
four in number, and consequently give rise to four very different kinds
of acts, viz. :

1. The act which constitutes attention;
2. That which" gives rise to thought, from which spring complex ideas

of all orders;
3. That which recalls acquired ideas and is named recollection or

memory;
4. Lastly, that which constitutes judgments.
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We shall enquire therefore what really are the acts of the understand_
ing which constitute attention, thought, memory, and judgments.
We shall find that these four acts are the principal ones, the type or
source of all the rest, and that it is wrong to place in the first rank
will, which is only a result of certain judgments, desire which is only a
moral need, and sensations which have nothing to do with intellect.

In saying that desire is only a need or the consequence of a need
that is felt, I rely on the fact that needs may be divided into physical
needs and moral needs.

Physical needs are those which arise in consequence ofsome sensation
such as those for escaping from pain or discomfort and for satisfyin~
hunger, thirst, etc.

Moral needs are those which arise from thoughts, and in which sensa­
tions have no share, such as those for seeking pleasure or comfort,
of fleeing from danger, of indulging one's interests or vanity, or any
passion or inclination, etc., etc.; desire is of this order.

Both these kinds of needs arouse the individual's inner feeling in
proportion as he feels them, and this feeling promptly sets in movement
the nervous fluid so as to produce actions, either physical or moral,
suitable for satisfying them.

Let us now examine each of the faculties of the first order which
when combined constitute the understanding or intellect.

OF ATTENTION.

THE FIRST OF THE PRINCIPAL FACULTIES OF THE INTELLECT.

I now come to one of the most important subjects of study for
understanding how ideas and all intellectual acts come to be formed,
and how they result exclnsively from physical causes; I refer to
attention.

Let us then enquire what attention is, and whether the definition of
it that I am about to give is confirmed by the known facts.

Attention is a special act of the inner feeling; it takes place in the
organ of intelligence and enables that organ to carry out its functions,
for which indeed it is indispensable. Attention is therefore not in
itself an operation of the intelligence but of the inner feeling, and
prepares the organ of thought or some part of it for carrying out its
acts.

It may be described as an effort of an individual's inner feeling,
sometimes prompted by a need arising in consequence of some sensa­
tion, and sometimes by a desire called up by the memory of an idea
or thought. This effort, by transporting and directing the available
part of the nervous fluid towards the organ of intelligence, prepares

some part of that organ, so that it is ready either to re-awake ideas
already impressed upon it or to receive the impression of new ideas.

It seems to me manifest that attention is not a sensation, as Senator
Garat has said, l and that it is not an idea, or any operation upon
ideas; consequently that it is not.a,~ act of will, since.thi.s ~s al,,:a~s the
result of a judgment; but that It IS an act of the m<1.iV1~uals mner
feeling, by which some part of the organ of understanding IS prepared
for an intellectual operation, and by which that part becomes fitted. to
receive impressions of new ideas, or recall to the individual ideas which
had previously been traced.

Indeed I can prove that when the organ of unde.rstanding is ~ot
prepared by that effort of the inner feeling called.attentI?n, no sensatIOn
can arise; or if one does arise, it leaves no ImpreSSIOn but merely
skims over the organ without producing any idea, or recalling to con-
sciousness any that had been previously traced. .,.

I was justified in the statement that although every Idea IS derIved
in the first instance from a sensation, every sensation does not neces­
sarily yield an idea. The citation of certain well-established facts will
suffice to justify this proposition. . .

When you are reflecting, or your thoughts are o?cupled WIth some­
thing, although your eyes are open and external ?b]ects are constantly
affecting your vision by the light which t~e~ em~t, you do not see any
of these objects or at least you do not dlstmgmsh them, because the
effort of your attention guides the available portion of your nervoUS
fluid over the outlines of the ideas which are occupying you, and because
the part of your intellectual organ that is adapted to the rec~ption of
sensations of external objects is not at the time prepared to reCeIve these
sensations. Thus the external objects which affect your senses from all
sides produce no idea within you. .

The fact that your attention is directed to the other pomts of your
organ, where the ideas that occupy you are traced, and whe~e perhaps
you are still tracing new and comple~ ones by your. reflectIOns, puts
these other points in the state of tenSIOn or preparatIOn necessary for
the working of vour thoughts. Hence, under these circumstances,
although your eyes are open and receive the impression. of exter~al
objects, yet you form no idea of them, because the sensatIOn~en.sumg
from them cannot penetrate to your organ of intelligence, which IS not
prepared to receive them. In the sa~e wa~ you do not hear, or at
least do not distinguish, the sounds which strIke your ear. .

Finally, if somebody speaks to you, although distinctly and. m a
loud voice, at a moment when you are engrossed in some partIcular

1 Course of lectures on the analysis of the understanding for the Ecole normale,

1) 145.
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~ubject, you hear everythi~gand yet grasp nothing, and you are entirel
Ignora?t what h~s been ~ald because your organ was not prepared bY
attentIOn to receIve the Ideas communicated to you. y
~o:v often it ha~pen~ that we read an entire page of a work, when

thinkmg of somethmg different from what we are reading, and with t
~aking in anything of ~hat.we.have completely read. To this stat:~f
mtellectual preoccupatIOn IS gIven the name of distraction.

But if your inner feeling, on being aroused by some need or interest
~uddenly causes your nervous fluid to flow towards the point of yoU::
mtellectual organ that corresponds to the sensation of some object
before your eyes, ~r some sound ~hat affects your ear, or some body
that you are teachmg, your attentIOn then prepares this point of your
organ to receive the sensation of the object in question and you immedi­
ately acquire some idea of that object; if you pay it enough attention
you .even acquire all the ideas that its shape, size, and other qualiti~
can Impress on you through the medium of the various sensations.

It is, then, only noticed sensations, that is, those which arrest attention
that give rise to ideas: thus every idea of whatever kind is the reai
produce of a noticed sensation, or of an act which prepares the in­
tellectual organ to receive the characteristic outlines of that idea; and
every sensation, that is not noticed, but finds the organ of intelligence
unprepared by attention, fails to form any idea.

Mammals have the same senses as man and, like him, receive sensa­
tions of whatever affects them. But since they do not dwell on most
of these sensations, nor fix their attention upon them, but only notice
those that are immediately related to their usual needs, these animals
have but a small number of ideas, which are always more or less the same
with little or no variation.

Hence except for objects which may satisfy their needs and give
rise to ideas in them through being noticed, everything else is non­
existent for these animals.

Nature offers to the eyes of the dog or cat, horse or bear, etc., nothing
that is wonderful, curious, or interesting, but only what ministers
directly to their needs or comfort; these animals see everything else
without noticing it, that is to say without fixing their attention on it ;
consequently they can acquire no idea of it. Nor could this be other­
wise so long as circumstances do not compel the animal to vary its
intellectual acts, to develop the organ which produces them, and to
acquire by necessity ideas different from those that their usual needs
produce. The results of the education forced upon certain animals are
well known.

I am therefore justified in the statement that these animals dis­
tinguish scarcely anything of what they perceive, and that everything

that they do not notice is for them non-existent, although most of the
surrounding objects act upon their senses.

How great is the light thus thrown over the question why animals
which possess the same senses as man have yet ~o few ideas, think
so little, and are always subjected to the same habIts!

Shall I go on to say how many men there are also who remain un­
conscious of nearly all that nature presents to their senses? Now in
consequence of this method of employing their faculties, and limiting
their attention to a small number of objects that interests them, these
men only exert their intellects very little, make small variation in the
subjects of their thoughts, have very few ideas, like the animal~ that we
have spoken of, and are strongly subjected to the force of habIt.

In the case of men who have not been compelled by early education
to exert their intellects, the needs are confined to what they think
nec~ssary for their preservation and physical. well-bein?, but ~re
extremely limited as regards their moral well-bemg. The Ideas which
they for~ are almost entirely reduced to ideas of self-interest, property,
and a few physical enjoyments; their whole attention is absorbed by
the few subjects which promote the satisfaction of these needs. What­
ever is irrelevant to the physical needs of such a man, to his ideas of
self-interest, and his very limited physical and moral enjoyme~ts, .is
as good as non-existent for him, since he never does nor can notIce It,
having acquired no habit of varying his thoughts. .

Finally education, which so wonderf~ly devel~ps the ~u~an m­
tellect, only achieves this result by imbmng a habIt of thmkmg and
of fixing attention on the numerous and varied objects which may a~ect

the senses, on all that can increase his physical and moral well-bemg,
and, consequently, on the true aspects of men's relations with one
another.

By fixing attention on the various objects w~ch may affect ~ur

senses we establish distinctions between these obJects and deternnne
their differences, affinities, and individual qualities: hence the origin
of the physical and natural sciences.. .

In the same way, by fixing attention on the mterests of men m rel~­
tion to one another, we form moral ideas both as to right conduct m
the situations that arise in the course of social life, and as to the
progress of useful knowledge: hence the origin of the political and
moral sciences.

Education thus inculcates a habit of exciting the intellect and vary­
ing the thoughts, and this greatly increases the power ~f giving attent~on
to numerous different objects, of forming comparrsons,. of .car~ymg
out judgments with a high degree of accuracy, and of multl~lymg~deas
of every kind, but especially complex ideas. Lastly, this habIt of
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exerting the intellect, when the circumstances of life are favourabl
~nables a man to extend his knowledge, to enlarge and guide his geni e,
m ~hort: to see t~ings on a large s?ale, to embrace in thought alm:i
an mfimty of obJects, and to obtam from the intellect the most solid
and permanent enjoyments.

I shall conclude this subject with the remark that although th. e
attentIOn works only by means of the individual's inner feeling when
aroused by a need, usually a moral need, it is nevertheless one of the
ess~ntial faculties of the int~llect, and is only carried on in the organ
whICh produces these facultIes. Hence there is justification for the
belief that no being which is destitute of this organ could give attention
to any object.

This section on attention might well be extended, for the subject
seems to me very important to investigate, and I am firmly convinced
that without a knowledge of the necessary condition under which a
sensation can produce an idea, we should never have been able to
?rasp the matters connected with the formation of ideas, thoughts,
Judgments, etc., nor the cause why most animals which have the same
senses as man only form very few ideas, vary them with difficulty,
and are dominated by the influence of habit.

There is therefore good ground for the belief that no operation of
the organ of the understanding can take place unless the organ is
prepared by attention; and that our ideas, thoughts, judgments,
and reasonings, only continue so long as the organ, in which they are
carried on, is maintained in a proper condition for producing them.

Since the nervous fluid is the chief instrument in an act of attention,
a certain quantity of it is consumed when that act is in progress. Now
if it lasts too long, the individual becomes so fatigued and exhausted,
that the other functions of his organs suffer proportionally. Hence
men who think much, and are constantly meditating, and have acquired
the habit of straining their attention almost incessantly on things
that interest them are much enfeebled in their digestive faculties and
muscular power.

Let us now pass on to an examination of thought, the second of the
principal intellectual faculties, though the earliest and most universal
of its operations.

OF THOUGHT.

THE SECOND OF THE PRINCIPAL FACULTIES OF THE INTELLECT.

Thought is the most universal of intellectual acts, for if we exclude
attention, which is the condition of thought, and the other acts of the
understanding, thought really embraces all the rest and yet deserves to
be especially distinguished.

Thought must be regarded as an action carried out in the organ of
intelligence by movements of the nervous fluid. It works on ideas
already acquired, either by restoring them unchanged to the conscious­
ness of the individual, as in memory; or by comparing some of these
ideas together so as to draw judgments from them, or to ascertain
their relations, which are also judgments, as in reasoning; or by
methodically dividing and decomposing them as in analysis; or
lastly, in creating new ideas on the model of the old, or in contrast
to them, and thence new ideas again, as in the operations of the
imagination.

Is every thought either an act of memory or a judgment? I at
first thought so; in that case thought would not be a special intellectual
faculty, distinct from recollections and judgments. I believe, however,
that we should classify this act of the understanding as one of its
special primary faculties, for the thought which constitutes reflection
and consists in the inspection or examination of an object, is more than
an act of memory and yet is not a judgment. Indeed comparisons
and investigations of relations between ideas are not mere recollec­
tions, nor are they judgments, although these thoughts nearly always
terminate in one or more judgments.

Although all acts of the understanding are thoughts, we may yet
regard thought itself as the result of a special intellectual faculty,
since some of its acts cannot be ranked either as memory or judgments.

If it is true that all intellectual operations are thoughts, it is also
true that ideas are the raw material of these operations and that the
nervous fluid is the sole agent which gives immediate rise to them,
as I have already explained in the previous chapter.

Thought, being an operation of the understanding wrought on
previously acquired ideas, can alone give rise to judgments, reasonings,
and acts of the imagination. In all this, ideas are the raw material of
the operation and the inner feeling is always the stimulating and
controlling cause, for it sets the nervous fluid in motion in the
hypocephalon.

This act of understanding is sometimes produced as a result of some
sensation, which gives rise to an idea and thence to a desire; but it
is usually carried out without any immediately preceding sensation,
for the recollection of an idea, giving rise to a moral need, is enough
to stir the inner feeling and incite it to stimulate the act.

The organ of intelligence thus sometimes carries out its functions
as a result of an external cause, which evokes some idea and stirs
the individual's inner feeling; while sometimes the organ enters into
activity of its own accord, as when some idea recalled by memory
gives rise to a desire, that is, to a moral need, and subsequently to an

2B
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~mot~on of the inner feeling which leads it to produce some act of
IntellIgence or several such acts in succession.

A:s i~ every ot~er bodil~ activity, thought is achieved only by an
eXCItatIOn of the Inner feelmg, so that, except for organic movements
essential to the preservation of life, acts of intelligence and those of
the muscular system are always excited by the individual's inner
feelin~ and should really be regarded as the· product of that feeling.

SeeIng that thought is an action, it follows that it can only be carried
out when the inner feeling excites the nervous fluid of the hypocephalon
to produce it, and that, considering the passive condition of the cerebral
pulp, the fluid in question must be the only active body that takes a
share in this action.

Since a being, endowed with an organ of intelligence, has the
faculty of setting its nervous fluid in motion, and of guiding that fluid
over the impressed outlines of some previously acquired idea, such a
being immediately becomes conscious of this idea when the action is
excited. Now this act is a thought, although a very simple one, and
it is at the same time an act of memory. But if, instead of recalling
a single idea, the individual recalls several, and carries out operations
on these ideas, he then forms thoughts less simple and more prolonged,
and he can thus carry out various intellectual acts and indeed a long
succession of such acts.

Thought is therefore an action, which may be complicated by a great
many others of the same kind carried out successively or sometimes
almost simultaneously; it may also embrace a large number of ideas
of all kinds.

Not only do the operations of thought include ideas already in
existence or traced in the organ, but they may also produce ideas
which did not previously exist. The results of comparisons, the rela­
tions ascertained between different ideas, and, lastly, the products of
the imagination, are so many new ideas for the individual; they are
generated by his thought, impressed on his organ, and subsequently
transferred to his inner feeling.

Judgments, for example, which are also called inferences, because
they result from comparisons or calculations, consist both of thoughts
and of acts subsequent to thoughts.

The same thing holds good with regard to argumen~, for we ~now
that several judgments drawn in turn from com~ared Ideas c.onstlt~te

what we call an argument; now arguments, bemg only senes of m­
ferences, likewise consist of thoughts and of acts subsequent to

thoughts. .. . .
It follows from all this that no creature whICh IS destItute of Ideas

could carry out any thought or judgment, and still less any argument.

To meditate is to carry out a succession of thoughts, to sift by
successive thoughts either the affinities between several objects that
are under consideration, or the different ideas that may be obtained
from a single object.

A single object may indeed provide an intelligent being with a
number of different ideas, such as those of its mass, size, shape, colour,
consistency, etc.

If the individual becomes conscious of some of these ideas when the
object is not present, he is said to be thinking of that object; and indeed
he actually does carry out one or more successive thoughts with regard
to it; but if the object is present he is then said to observe it and
examine it, in order to derive from it all the ideas that his method of
observation and capacity for attention permit of.

Just as thought works on direct ideas, that is, on ideas obtained by
sensations that are noticed, so too it works on the complex ideas that
the individual possesses, and may restore them to consciousness.

Hence the object of a thought or succession of thoughts may be
material or include various material objects; but it may also be
constituted out of a complex idea or several ideas of this character.
Now, by means of thought, the individual may obtain still further
ideas from these two different kinds, and so on indefinitely. Hence we
get imagination, which originates in the habit of thinking and forming
complex ideas, and which creates by similarity or analogy special
ideas on the model of those yielded by sensations.

I shall now bring my remarks on this subject to a close: for I do
not propose to undertake any analysis of ideas, as has already been
done by abler men and more profound thinkers; I shall have attained
my purpose if I have made clear the true mechanism by which ideas and
thoughts are formed in the organ of intelligence, in response to excita­
tions of the individual's inner feeling.

I shall merely add that thought is always accompanied by attention,
so that when the latter ceases the former promptly comes to an
end.

I shall further add that since thought is an action, it uses up the
nervous fluid, and consequently, that when it is maintained too long,
it causes fatigue, exhaustion and injury to all the other organic func­
tions and especially that of digestion.

I shall conclude with the following remark, which I believe to be
well-founded, viz.: that the available portion of our nervous fluid
becomes larger or smaller in accordance with certain conditions, so
that it is sometimes abundant and more than sufficient for the
production of prolonged thought and attention, while sometimes it
is sufficient and cannot provide for a succession of intellectual acts,
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except at the expense of the functions of the other organs of the
body.

Hence those rises and falls in the activity of thought noted bv
Cabanis; hence that facility at certain times and difficulty at oth~r
times of fixing attention and following out a line of thought.

In one who is weakened as a result of disease or age, the functions
of the stomach are carried out with difficulty, and use up a large part
of the available nervous fluid. Now ifduring this labour of the stomach
you divert nervous fluid from the digestion towards the hypocephalon,
if, that is to say, you give yourself up to close study and a succession
of thoughts which require profound and continued attention, you
damage your digestion and endanger your health.

In the evening, when one is more or less exhausted by the various
fatigues of the day, especially when one is no longer in the vigour of
youth, the available portion of the nervous fluid is generally less abun­
dant and less fitted to provide for continued thought: in the morning,
on the contrary, after the recuperation of a good sleep, the available
portion of the nervous fluid is very abundant, and can adequately
meet the demands that are made upon it by intellectual operations
or bodily exercises. Finally, the more you consume of your nervous
fluid that is available for intellectual operations, the smaller is your
capacity for bodily labour and exercise, and vice versa.

In consequence of these causes and many others, there are remarkable
fluctuations in our faculty for following a line of thought, meditating,
reasoning, and especially exerting our imagination. Among these
causes, variations in our physical condition and the influence upon
it of atmospheric changes are not the least powerful.

Since acts of imagination are at the same time thoughts, this is the
right place to speak of them.

IMAGINATION.

The imagination is that faculty for creating new ideas that the
organ of intelligence acquires by means of its thoughts. It is dependent
on the presence of many ideas, out of which new complex ideas are
constantly being formed.

The intellectual operations, which give rise to acts of the imagination,
are excited by the individual's inner feeling, carried out like other
acts of thought by the movements of his nervous fluid, and controlled
by judgments.

Acts of imagination consist in creating new ideas by comparisons
and judgments of previous ideas, these being taken either as models
or as contrasts; so that with this material the individual can form

for himself a number of new ideas which are impressed on his organ,
and out of these many more again, with no limit to this infinite creation
beyond that suggested by his endowment of reason.

I have said that the previously acquired ideas which furnish the
material for acts of the imagination are employed in these acts either
as models or as contrasts.

In fact, if we consider all the ideas produced by human imagination,
we shall see that some, including the larger number, are modelled on
simple ideas which have arisen immediately from sensations, or on
complex ideas based upon the simple ideas, and that the rest originate
in contrast or opposition to the simple or complex ideas that had been
acquired.

Since man cannot form any true idea, except of objects or things in
the likeness of objects, his intellect would have been limited to the
elaboration of this one kind of idea, if it had not possessed the faculty
of taking these ideas either as models or contrasts, and forming from
them ideas of another kind.

It is by contrast to simple or complex ideas, that man imagined the
infinite, basing it on his idea of the finite; when he had conceived the
idea of a limited duration, he imagined eternity or an unlimited dura­
tion; when he had formed the idea of a body or of matter, he imagined
mind or an immaterial being, etc., etc.

It is not necessary to show that every product of the imagination,
which does not present a contrast to some simple or complex ideas
originally acquired through sensations, is necessarily modelled upon
some such idea. How many citations I might make, if I wished to
show that wherever man has tried to create ideas, his materials have
always been in the likeness of previously acquired ideas or in contrast
to them!

It is a truth borne out by observation and experience, that the
intellectual organ is in the same case as all the other bodily organs;
the more it is exercised the more it develops and the more its faculties
extend.

Those animals which are endowed with an intellectual organ, never­
theless lack im~gination, because they have few needs, vary their
actions but little, and hence acquire but few ideas, and especially be­
cause they rarely form complex ideas and then only of the first order.

But man, who lives in society, has so largely increased his needs
that he has been obliged to increase his ideas to a corresponding
extent; so that of all thinking creatures he is the one who can most
easily exercise his intellect, vary his thoughts the most and, lastly,
form the greatest number of complex ideas: hence we have reason to
believe that he is the only creature that can have imagination.
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If, on the one hand, imagination can only exist in an organ which
already contains many ideas, and only originates from the habit of
forming complex ideas; and if, on the other hand, it is true that the
more the organ of intelligence is exercised, the more it develops, and
the more its faculties extend and increase, we shall perceive that
although all men might possess this fine faculty called imagination,
yet there are only very few who could have it to any high degree.

How many men there are, even excluding those that have had no
ed~cation, who are forced by their condition of life to occupy themselves
dally during the chief part of their lives with the same kinds of ideas
and to carry out the same work, and who as a result are scarcely at
all able to vary their thoughts! Their habitual ideas revolve in a little
circle which is nearly always the same and they make but few efforts
to enlarge it, because they have no great interest in doing so.

Imagination is one of the finest faculties of man: it ennobles al\d
elevates his thoughts and relieves him from the domination of minute
details; and when it reaches a very high development, it makes him
superior to the great majority of other people.

Now genius in an individual is nothing else but a high imagination,
guided by exquisite taste and a well-balanced judgment, and nurtured
and enlightened by a vast knowledge, and controlled in short by a
high degree of reason.

What would literature be without imagination! It is useless for
the man of letters to be a perfect master of his language; it is useless
for him to cultivate a purified diction and faultless style; if he has no
imagination, he is cold, lacks thought and images, rouses no emotion
or interest, and all his efforts are futile.

How could poetry, that beautiful branch of literature, and how even
could rhetoric dispense with imagination?

For myself, I hold that literature, that beautiful produce of the human
intellect, is the noble and sublime art of arousing our passions, elevating
and widening our thoughts, and transporting them out of their usual
routine. This art has its rules and precepts, but imagination and taste
are the exclusive source of its finest products.

Since literature arouses, animates, and charms every man who is
able to appreciate it, science is to that extent inferior; for she teaches
coldly and stiffly: but science is superior in this, that not only does
she serve all the arts and furnish us with the best means of providing
for all our physical needs, but that she also greatly broadens our
thoughts by showing us everywhere what is really there and not
what we want to find there.

The purpose of the former is to give pleasure; that of the latter
is to collect all practicable positive knowledge.

This being so, imagination is as much to be feared in the sciences
as it is indispensable in literature; for its aberrations in the latter
are merely a lack of taste and reason, whereas its aberrations in the
former are errors; for the imagination nearly always gives rise to
errors, when it is not controlled and limited by learning and reason;
and if these errors are captivating, they inflict upon science an injury
which is often very difficult to repair.

Yet without imagination there is no genius, and without genius
there is no possibility of discovering anything but facts, without
drawing any satisfying inferences. Now since every science is a body
of principles and inferences carefully deduced from observed facts,
genius is absolutely necessary for stating these principles and drawing
their inferences; but it has to be guided by a sound judgment, and
kept within the limits imposed by a high degree of enlighten­
ment.

Thus, although it is true that imagination is to be feared in the
sciences, this only holds good when it is not controlled by a lofty and
enlightened reason; when it is so controlled, it is one of the essential
factors in the progress of science.

Now the only means of limiting our imagination, so that its aberra­
tions may not affect the advancement of knowledge, is to allow it to
work only on real natural objects; since such objects are all that
we can possibly know positively; its various acts will then possess
a reliability that is proportional to the number of facts considered in
the object concerned, and to the excellence of our judgment.

I shall conclude this section with the remark that if it is true that
we derive all our ideas from nature, and have none that do not come
originally from her, it is also true that we can modify these ideas in
various ways by means of our imagination, so as to create new ones
entirely foreign to nature; but these latter are always either contrasts
to acquired ideas, or else more or less distorted images of objects the
knowledge of which we derive from nature alone.

Even in the most exaggerated and extraordinary ideas of man, it
is impossible not to recognise their origin, by means of a close
examination.

OF MEMORY.

THE THIRD OF THE PRINCIPAL FACULTIES OF THE INTELLECT.

Memory is a faculty of the intellectual organs; the recollection of an
object or thought is an act of this faculty; and the organ of the under­
standing is the seat where this wonderful act occurs, while the nervous
fluid by its movements in that organ is the sole agent of its occurrence.
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This I propose to prove; but first let us consider the importance of the
faculty in question.

Memory may be described as the most important and necessary of
the intellectual faculties, for without memory what could we do?
how could we provide for our various needs, if we could not recall
the different objects, that we have come to know or to use for their
satisfaction?

Without memory, man would have no kind of knowledge; he would
be absolutely destitute of science; he could cultivate no art; he could
not even have a language for the expression of his ideas; and seeing
that, ~n order to think or even to imagine, he must, in the first place,
have Ideas and, in the second place, institute comparisons between
these ideas, he would be altogether deprived of the faculty of thought
and imagination if he had no memory. When the ancients said that
the muses were daughters of memory, they proved that they were
conscious of the importance of this intellectual faculty.

We saw in the preceding chapter that ideas spring from sensations
which we have experienced and noticed, and that with the ideas thus
impressed upon our organ we can form others which are indirect and
complex. Since the time of Locke, it has been recognised that all
ideas whatever originate from sensations and that none have any
other origin.

We shall now see that memory can only come into existence after
ideas have been acquired, and consequently that no individual could
display any act of memory unless he had ideas impressed on the
organ which is the seat of it.

If this is so, nature can have given to the most perfect animals and
even to man nothing but memory; she cannot give prescience, that is
to say, a knowledge of future events.!

Man would no doubt be very unhappy, if he knew definitely what
was going to happen to him, the precise date of the end of his life, etc.,
but the real reason why he has not this knowledge is that nature could
not give it to him; it was impossible for her. Seeing that memory is
only the recollection of past events, of which we were able to form
ideas, and seeing that the future will give rise to events which do not
yet exist, we cannot form any idea of it, except in the case of such facts
as belong to certain ascertained parts of the order followed by nature.

1 With regard to future events, those which flow from comparatively simple causes
an~ from the laws which man has discovered in his studies of nature, are capable of
bemg foreseen by him, and up to a certain point of being referred in advance to more
or less definite dates. Thus astronomers can prophesy the future date of an eclipse,
or when some star will be in some particular position' but this foreknowledge of
certain facts is confined to a very small number of obje~ts. Yet many other future
events of a different kind are also known to him: for he knows that they will occur
without being able to specify precisely when.

Let us now enquire what the mechanism of this wonderful faculty
may be; I shall endeavour to show that the operation of the nervous
fluid, which gives rise to an act of memory, consists in the acquisition
of a special movement by that fluid as it passes over the impressions
of some acquired idea, and in the transference of that movement to
the individual's inner feeling.

Since ideas are the' material of all intellectual acts, memory pre­
supposes ideas already acquired; and it is obvious that an individual
who had never had an idea could not possess any memory. Hence
the faculty called memory only begins to exist in an individual who
possesses ideas.

Memory throws light on the nature of ideas, and even suggests the
answer to the question as to what they really are.

Now I have pointed out that the ideas which we have formed through
the medium of sensations, and those that we have acquired later by
means of thought, consist of specific images or outlines graven or
impressed more or less deeply on some part of our organ of intelligence.
These ideas are recalled by memory, whenever our nervous fluid,
aroused by our inner feeling, comes in contact with their images or
outlines. The nervous fluid then transmits the effects to our inner
feeling and we immediately become conscious of these ideas: that
is how acts of memory take place.

The inner feeling, which controls the movement of the nervous fluid,
may direct it over one only of the previously traced ideas or over
several of them; hence memory may recall one idea alone, or several
ideas in succession, according to the individual's desire.

It follows from the above that if our ideas, both simple and complex,
were not impressed more or less deeply on our organ of intelligence,
we should be unable to recall them and memory could not therefore
exist.

Suppose that some object strikes our attention, a fine building,
for instance, which has caught fire and is being burnt up before our
eyes. Now for some time after, we can recall that object perfectly
without seeing it; for this purpose an act of thought is quite sufficient.

This process must be due to the fact that our inner feeling sets our
nervous fluid in motion, and drives it into our organ of intelligence
over the outlines impressed by the sensation of the conflagration;
and that the modification, acquired by our nervous fluid in its
movements as it passes over these particular outlines, is promptly
transmitted to our inner feeling and thereupon restores to clear
consciousness the idea that we are seeking to recall; although the
idea il:i less vivid than when the conflagration was actually taking
place before our eyes.
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We likewise recall any person or object that we have previously
seen and noticed; and in the same way we recall complex ideas that
we have acquired.

Our ideas, then, are specific images or outlines impressed on some
part of our organ of intelligence, and we only become conscious of these
ideas when our nervous fluid is set in motion and transmits to oUi'
inner feeling that modification of its movement which it acquired while
passing over these outlines. So true is this, that if during sleep our
stomach is disordered or we suffer from some internal irritation
our nervous fluid acquires an agitation which is propagated into oU:::
brain. It is easy to conceive how this fluid, when its movements are
no longer controlled by our inner feeling, follows no order in passing
over the outlines of the various ideas impressed upon it, but brings
them into consciousness in the greatest confusion, usually distorting
them by strange associations and unbalanced judgments.

During perfect sleep, the inner feeling undergoes no emotion, and
for practical purposes ceases to exist; consequently it no longer
controls the movements of the available portion of the nervous fluid.
Thus a sleeping individual is as though he did not exist. He no longer
possesses feeling, although the faculty of it is intact; he no longer
thinks, although he still has the power to do so; the available portion
of his nervous fluid is in a state of rest, and since the factor which
produces actions (the inner feeling) is no longer active, the individual
also can do nothing.

But if sleep is imperfect, owing to some internal irritation which
stimulates an agitation of the free part of the nervous fluid, the move­
ments of the latter are not controlled by the inner feeling; they there­
fore occasion disordered ideas and strange and motley thoughts, owing
to the haphazard association of ideas that have no relation to one
another. Thus are formed the various dreams which we have, when
our sleep is not perfect.

These dreams, or the disordered ideas and thoughts which constitute
them, are nothing but acts of memory occurring at random and in
·confusion; they are irregular movements of the nervous fluid in the
brain, whereby consciousness is filled with disconnected ideas, since
the inner feeling no longer exerts its functions during sleep nor guides
the movements of the nervous fluid.

This is why we have dreams when digestion is very difficult, or when
\ve have been much agitated by some great interest or by objects
which have stirred us. These produce during sleep a great agitation
of our spirits, that is, of our nervous fluid.

Now these disordered acts are always wrought upon ideas that have
been acquired and impressed on the organ of intelligence: an individual

could never have an idea in a dream, that he had not had when awake,
nor recall an object of which he was previously ignorant.

If someone were to be confined from his childhood in a room where
daylight was only admitted from above, and if all necessaries were
supplied to him without communication, he would assuredly never see
in his dreams any of those objects which affect men so strongly in
society.

Thus dreams disclose to us the mechanism of memory, just as memory
teaches us the mechanism of ideas; when I see my dog dreaming,
barking in his sleep, and giving unequivocal signs of the thoughts
which agitate him, I become convinced that he too has ideas, of
however limited a kind.

It is not only during sleep that the functions of the inner feeling
may be suspended or disturbed. While we are awake, a sudden
strong emotion sometimes suspends altogether the functions of this
feeling, and even all movement in the free part of the nervous
fluid; we then suffer from syncope, that is to say, we lose all con­
sciousness and power of action; sometimes also an extensive irritation,
such as occurs in certain fevers, similarly suspends the functions of
the inner feeling and yet agitates the free portion of the nervous fluid
in such a way as to call up disordered ideas and thoughts, and lead to
actions no less disordered: in such a case we suffer from what is called
delirium.

Delirium therefore resembles dreams as regards the disorder of ideas,
thoughts and judgments, and it is clear that this disorder in both cases
arises from the fact that the functions of the inner feeling are sus­
pended, so that it no longer controls the movements of the nervous
fluid. l

But the violence of the nervous agitation causing delirium is the
reason for believing that this phenomenon is not only the product of
a strong irritation, but sometimes also of a powerful moral affection;
so that individuals experiencing it then obtain very little advantage
from their knowledge, for their inner feeling, whose functions are
disturbed and suspended, no longer guides the nervous fluid in a way
suitable for correct ideas.

Indeed, when moral sensibility is very great, the emotions produced
in the inner feeling by certain ideas or thoughts are sometimes so
considerable, that the functions of this feeling are disturbed, and it is
unable to guide the nervous fluid towards the performance of the new

1 With regard to the faint delirium or kind of dizziness, commonly. experien.ced
when we are falling off to sleep, it is probably due to the fact that the mner feeling,
which is losing control of the movements still taking place in the nervous fluid, resumes
and again gives up that control several times 'alternately, until complete sleep has
supervened.
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thoughts which ought to be produced; the intellectual faculties
then suspended or in disorder. are

We shall s~e that l~nacy is also due to a very similar cause, which
prevents the mner feelIng from directing the movements of the nervo
fluid into the hypocephalon. us

In fact, when any accidental injury has caused some disturbance i
the organ of intellect, or when a powerful emotion of the inner feelin;
~as l~ft ~pon t~is organ traces deep enough to produce some degenera­
tIOn m It, the mner feeling no longer controls the movements of the
nervo~s fl~id in that or~an, and the ideas raised in the individual by
the agltatIOns of the flUld present themselves without any order or
connection. He gives expression to whatever occurs to him and his
actions are of a corresponding kind. But we see from the acts of this
individual that he i.s always ~ffected by ideas previously acquired
and then ~r.ought mto conSCIOusness. In point of fact memory,
dreams, delIrmm, acts of lunacy, never bring out any ideas beyond
those already possessed by the individual.

There are some acts of lunacy which follow from a disorder of certain
special organs of the hypocephalon, while the others maintain their
integrity; it is then only in these special organs that the inner feeling
cannot control or direct the movements of the nervous fluid. People
who ~re aff~cted in this way only perform acts of lunacy with regard to
cer~am subJects that never vary: they appear to be in possession of
theIr reason on all other subjects.

I should travel beyond my province if I tried to follow all the dis­
tinctions observed in the disorder of ideas, and to ascertain their causes.
It is enoug~ to have shown that dreams, delirium, and lunacy in general
are only dIsordered acts of memory which always work upon ideas
previously acquired and impressed on the organs, but which are beyond
the control of the individual's inner feeling, because the functions of
this power are suspended or disturbed, or because the state of the
hypocephalon does not permit of their performance.

Cabams had no idea of the strength of the inner feeling, nor did he
perceive that this feeling constitutes in us a power that can be stirred
by any need, or by the smallest desire, or by a thought, and that it is
then able to set in motion the free portion of the nervous fluid and to
direct its movements either into our organ of intelligence, or towards
muscles which require to be actuated. Yet he was forced to recognise
that the nervous system often enters into activity of its own accord,
without the stimulus of external impressions, and that it can even
disregard these impressions and escape from their influence, since
concentrated attention or deep thought suspend the activity of the
external organs of feeling.

"It is thus," mid Cabanis, "that operations of imagination and
memory are performed. The motions of the objects recalled and
represented are, it is true, usually provided by impressions received
in the various organs: but the act which recalls their image, which
presents them to the brain in their correct form, which puts that organ
in a condition to form numberless new combinations, often depends
entirely on causes situated within the sensitive organ." (Histoire
des Sensations, p. 168.)

This appears to me quite true; it is all the result of the power of
the inner feeling of the individual, for this feeling can be aroused by
a simple idea which gives rise to that moral need called desire; and
we know that desire includes and leads to the performance both of
those actions which set up muscular movement, and of those which
give rise to our thoughts, judgments, reasonings, philosophical
analyses, and to the operations of our imagination.

Desire creates the will to act in one or other of these two ways:
now this desire, together with the will which it evokes, arouses our inner
feeling, so that it dispatches nervous fluid either into some part of the
muscular system, or of the organ which produces acts of intelligence.

If Cabanis, whose work on the Rapports du Physique et du Moral
is an inexhaustible mine of observations and interesting discussion,
had recognised the power of the inner feeling; if he had guessed
the mechanism of sensations, and not mistaken physical sensibility
for the cause of intellectual operations; if he had recognised that
sensations do not necessarily yield ideas, but mere perceptions, which
is a very different thing; if, lastly, he had distinguished what is
due to irritability from what is the product of sensations; how great
would have been the light which his interesting work might have
shed! As it is, this work presents the best means for advancing that
sphere of human knowledge now in question, on account of the
multitude of facts and observations which it comprises. But I am
convinced that these facts can only be made useful by fixing our ideas
on the essential distinctions drawn in the course of the present
work.

By paying attention to what I have said in the present section, we
shall probably reach the conviction:

1. That the seat of memory is the organ of intelligence itself, and that
the operations of memory are simply acts which recall to consciousness
ideas already acquired;

2. That the outlines or images of these ideas are necessarily already
graven in some part of the organ of understanding;

3. That the inner feeling, when stirred by any cause, drives the avail­
able nervous fluid over such of the impressed outlines as may be selected
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by the emotion which it has derived either from a need or inclination
or from an idea which awakes a need or inclination; and that i~
promptly brings them into consciousness, by carrying back to the
sensitive nucleus the modifications of movement which the nervous
fluid has acquired from these outlines;

4. That when the functions of our inner feeling are suspended or
disturbed, it ceases to direct the movements which may then set our
nervous fluid in motion; so that if some cause then agitates this fluid
in our intellectual organ, its movements bring back to the sensitive
nucleus disordered ideas, strangely mixed and without any connection
or sequence; hence dreams, delirium, etc.

We thus see that the phenomena in question everywhere result from
physical acts which depend on the organisation and its condition, and
on the circumstances in which the individual is placed, as well as on the
variety of causes, likewise physical, which produce these organic acts.

Let us pass to an examination of the fourth and last kind of the
principal operations of the intellect, viz. those operations which con­
stitute judgments.

OF JUDGMENT.

THE FOURTH OF THE PRINCIPAL FACULTIES OF THE INTELLECT.

The operations of the intellect which constitute judgments are the
most important to the individual of any that his understanding can
perform; they are those which can least easily be dispensed with, and
which he is most often called upon to use.

It is in this faculty of judgment that the will takes its origin; it is
also this faculty which gives rise to moral needs such as desires, wishes,
hopes, anxiety, fear, etc.; lastly, it is always as a result of judgments
that those of our actions, in which our understanding has had some
share, are performed.

We cannot carry out any series of thoughts without forming judg­
ments; our reasonings and analyses are pure results of judgments;
the imagination itself has no power, except through its judgments,
with regard to the models or contrasts used in the creation of ideas;
finally, any thought, which is neither a judgment nor accompanied
by a judgment, is a mere act of memory or else constitutes a barren
inspection or comparison.

How important it is then for every being endowed with an intellectual
organ to accustom himself to use his judgment, and to endeavour
gradually to improve it by means of observation and experience;
for he is then exercising his understanding at the same time, and he
increases its faculties to a proportional extent!

Yet if we consiJer the great majority of men, we find that whenever
there is no pressing need or danger they rarely judge for themselves
but rely on the judgments of others.

This obstacle to the progress of individual intelligence is not merely
due to idleness, carelessness,' or lack of means; it is due further to
the habit impressed on individuals, during their childhood and youth,
of believing what they are told and of always submitting their
judgment to some authority.

Now that we have briefly indicated the importance of judgment,
and especially of developing it by use and gradually improving it by
experience, let us enquire what it is itself and by what mechanism it
works.

A judgment is a very peculiar act, carried out by the nervous fluid
in the intellectual organ; its result is then traced upon that organ
and is immediately brought back to the individual's inner feeling;
in other words, is brought into consciousness. Now this act is always
the result of some comparison made, or some relation sought, between
ideas previously acquired.

The following is probably the mechanism of this physical act:
for it is the only mechanism which seems to me capable of giving rise
to it, and is in harmony with the known effects of the law of united
or combined movements.

Each idea that is graven doubtless occupies a special site in the
organ: now when the nervous fluid is agitated and traverses the outlines
of two different ideas at the same moment, as occurs in a comparison
of two ideas, it is then necessarily divided into two separate streams,
one of which passes over the first of the two ideas while the other
passes over the second. In each case these two streams of nervous
fluid undergo a modification of movement, which is caused by the
outlines they pass over and which is peculiar to the idea in question.
Hence we may imagine that, if these two streams are subsequently
united into one, their movements will also be combined, so that the
common stream will have a compound movement which is the resultant
of the two kinds of movements brought into combination.

The physical act giving rise to a judgment is therefore probably
constituted by the movements of the nervous fluid, when spread over
the impressed outlines of ideas that are being compared; and it
appears to consist of as many special movements of the fluid, as there
are ideas compared and separate streams of fluid passing over the
outlines of these ideas. Now these separate streams of the same
fluid, each with its special movement, all unite to form a single stream
whose movement is compounded of all the special movements named;
and this compound movement then impresses new outlines on the
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organ, that is to say, a new idea which is the judgment in
question.

This new idea is instantly brought back to the individual's inner
feeling; he has a moral feeling of it; and if it awakes in him any need,
which is likewise moral, it evokes his will to act in order to satisfy it.

In addition to inexperience, and to the consequences of the almost
universal habit of judging in imitation of others, numerous factors
combine to affect our judgments, that is to say, to make them less
well-balanced.

Some of these factors are due to an imperfection in the comparisons
that are made, and to the preference given by the individual to one
idea over another, according to his knowledge, special tastes, and con­
dition; so that the true elements which should enter into the formation
of these judgments are incomplete. In all ages there are but few
men who are capable of profound concentration, and who, being
accustomed to think and to learn from experience, can escape from
these factors which tend to affect their judgments.

The others, which it is difficult to avoid, take their origin: (1) In the
actual state of our organisation, which affects the sensations originating
ideas; (2) in the error in which some of our sensations frequently
involve us; (3) in the influence that our inclinations or passions exert
on our inner feeling, leading it to give to the movements, which it
impresses on our nervous fluid, a different direction from wha,t it would
have given them without that influence, etc., etc.

Since I have already treated of the judgment in Chapter VI. of this
part, I should travel beyond the limits of my plan if I were to enter
into the details of the numerous factors which combine to affect our
judgment. It is sufficient, for the purpose that I have in view, to
observe that many factors are apt to affect the value of the judg­
ments that we form; and that in this respect there is as great a
diversity in the judgments of men, as there is in their physical
condition, environment, inclinations, knowledge, sex, age, etc.

Let us not be astonished then at the permanent but not universal
disagreement noticed in the judgments that are passed on some thought,
argument, work, or any other subject, in which no one can see anything
but what he has decided for himself and what he can imagine to
himself as a result of the character and extent of his knowledge;
nothing, in short, but what he can understand, in accordance with ~he

amount of attention that he pays to the subjects presented to hIm.
How many persons there are, too, who have formed a habit of judging
scarcely anything for themselves, and consequently of falling back
in almost everything on the judgment of others!

These considerations, which seem to me to prove that judgments are

subject to different degrees of correctness, and that this correctness
is relative to the individual's circumstances, naturally lead me to say
a word about reason, to enquire what it is, and to compare it with
instinct.

OF REASON.

AND ITS CmlPARISON WITH INSTINCT.

Reason is not a faculty; still less is it a torch or entity of any kind;
but it is a special condition of the individual's intellectual faculties;
a condition that is altered by experience, gradually improves and con­
trols the judgments, according as the individual exercises his intellect.

Reason therefore is a quality that may be possessed in different
degrees, and this quality can only be recognised in a being that
possesses certain intellectual faculties.

In the last analysis, it may be said that for all individuals endowed
with intelligence, reason is nothing more than a stage acquired in the
rectitude of judgments.

No sooner are we born than we experience sensations, mainly from
external objects affecting our senses; we quickly acquire ideas, which
are formed in us as a result of noticed sensations; and we soon com­
pare almost mechanically the objects we have noticed and thus form
judgments.

But we are then new to the whole of our environment, destitute of
experience, and deceived by some of our senses, so that we judge badly;
we are mistaken as to the distances, shapes, colours, and consistency
of the objects that we notice, and we do not grasp the relations existing
between them. It is necessary that several of our senses should
combine gradually to destroy our errors and rectify our judgments;
lastly, it is only with the help of time, experience, and attention paid
to the objects which affect us, that rectitude is slowly attained in our
judgments.

The same thing is true with regard to our complex ideas, and the
useful truths, rules, or precepts communicated to us. It is only by
means of much experience, and memory in collecting all the elements
for an inference; only by means of the greatest use of our under­
standing, that our judgment on these matters is gradually improved.

Hence the wide difference existing between the judgments of child­
hood and those of youth; hence again the difference found between
the judgments of a young man of twenty and those of a man of forty
or more, when the intellect in both cases has always been regularly
exercised.

Since the extent of our reason is proportional to the rectitude of our
20
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judgment on all things, and especially on the ordinary affairs of life
and our relations with our fellows, it follows that this quality is
only a certain stage acquired in the rectitude of judgments; and seeing
that environment, habit, temperament, etc., involve a great diversity
in the exercise of our understanding, that is to say, in our way of
thinking, investigating, and judging, it follows that there are real
differences between the judgments that are formed.

Thus reason is not an individual object or entity that we mayor
may not possess, but it is a condition of the organ of understanding,
from which results a greater or smaller degree of rectitude in the in­
dividual's judgments; so that every being who possesses an organ of
understanding, who has ideas and performs judgments, must possess a
certain degree of reason corresponding to his species, age, habit, and
the various circumstances which combine to retard or advance or
to keep stationary the progress made in rectitude of judgments.

Seeing that it is only by paying attention to the objects producing
sensations in us, that these sensations can give rise to ideas, it is clear
that the more we use this faculty of attention, and the deeper and more
sustained it is, the clearer become our ideas, the more accurately are
they defined, and the more correct are the judgments that we form
from them.

Hence it follows that the highest stage of reason is that which comes
from extreme clearness in the ideas, and from an almost invariable
soundness of judgments.

Man, who is much more capable than any other intelligent being
of this profound and continuous attention, and can fix it on a great
many different objects, is the only one who can have an almost infinite
variety of clear ideas and whose judgments consequently possess the
highest rectitude; but for this purpose he has to exercise his intellect
vigorously and perpetually, and his circumstances have to be favourable
for it.

It follows from the above, that since reason is only a stage in the
rectitude of judgments, and since every intelligent being can carry
out judgments, they must all possess a certain degree of reason.

Indeed, if we compare the ideas and judgments of an intelligent
animal, which is still young and inexperienced, with the ideas and
judgments of the same animal when it has reached the age of acquired
experience, we shall find that the difference between these ideas and
judgments is quite as discernible in the animal as it is in man. A
gradual improvement in the judgments, and an increasing clearne~s

of the ideas, fill up in both cases the interval between the time of theIr
childhood and that of their maturity. The age of completed experience
and development is clearly distinguished from that of inexperience

and low development of the faculties in such an animal, just as it is in
man. In both cases the same features are to be recognised, and an
analogous progress in the acquirements; it is only a matter of more
or less in the different species.

In animals possessing a special organ for intelligence, there are there­
fore various degrees in the rectitude of judgments and hence various
degrees of reason.

Doubtless the highest degree of reason gives man a perception of
the propriety or impropriety both of his own ideas and beliefs, and of
the ideas and beliefs of others; but this perception, which is a judgment,
is not a property of all men. Those who do not possess it substitute a
false perception in place of that Just perception which arises from a
highly trained intellect; and, since the former is the best they can
attain, they believe it to be just. Hence arises that diversity of
opinions and judgments in individuals of the human species; a
diversity which will always stand in the way of a real agreement
between the ideas and judgments of individuals, owing to the fact
that men are situated in very different circumstances and therefore
cannot attain the same degree of reason.

If we now compare reason with instinct, we shall see that the
former to some extent gives rise to determinations to act, originating
in the intellect, that is to say, in ideas, thoughts, and judgments;
whereas instinct, on the contrary, is a force which impels towards an
action, without any previous determination or intellectual act.

Now, since reason is only a stage acquired in rectitude of judgments,
the determinations of action which spring from it may be wrong or
unsuitable when the judgments producing them are erroneous; they
may be false in whole or in part.

But instinct, which is simply an impelling force and arises from the
inner feeling when stirred by some need, never makes a mistake in
the action to be performed; for it does not choose, nor does it result
from any judgment, and there are not really different degrees of it.
All action caused by instinct is therefore invariably due to the kind
of excitation produced by the individual's inner feeling, just as all
movement communicated to a body is made up, both in direction and
strength, by the power which communicated it.

There is nothing either clear or really exact in Cabanis' idea of
attributing reasoning to external sensations, and instinct to internal
impressions. All our impressions are invariably internal, although the
objects causing them may be either external or internal. Observation
of the facts should convince us that it is more just to say:

That the reasonings and determinations, following from judgments,
take their origin from intellectual operations; whereas instinct, in

202
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causing some action, takes its origin from the needs and propensities
which arouse immediately the individual's inner feeling and make him
act, without any choice or deliberation, or, in short, any participation
of the intellect.

The actions of certain animals are therefore sometimes based on
rational determinations, but more often on an instinctive force.

If we pay attention to the facts and arguments presented in the
course of the present work, we shall perceive that there must be animals
which have neither reason nor instinct, such as those which are destitute
of the faculty of feeling; that there must be others which have instinct
but possess no degree of reason, such as those which have a sensitive
system, but .lack the organ for intelligence; lastly, that there must
be others again which have instinct together with some degree of reason,
such as those which possess a system for sensations and another for
acts of the understanding. The instinct of these last is the source
of nearly all their actions, and they rarely make use of such degrees
of reason as they possess. Man, who comes next, also has instinct
which in certain circumstances makes him act; but he is capable of
acquiring much reason, and of using it to control the greater part of
his activities.

Besides the individual reason of which I have been speaking, there is
established, in every country and region of the earth, in proportion
to the knowledge of the men who live there and to certain other factors,
a public reason, which is almost universal, and which is upheld until
new and sufficient causes operate to change it. In both cases, the
individual and the public reason are always constituted by a certain
degree of rectitude in the judgments.

It is true that in a society or nation, errors and false beliefs may
be as much matters of general assent as ascertained truths; so that
various errors, prejudices, and truths go to make up the degree of
rectitude of judgment, both in individuals and in the received
opinions of societies, groups, and nations, according to the age or
period considered.

We have therefore to recognise different stages of advance in the
reason of a people or society, as in that of an individual.

Men who strive in their works to push back the limits of human
knowledge know well that it is not enough to discover and prove a
useful truth previously unknown, but that it is necessary also to be
able to propagate it and get it recognised; now both individual
and public reason, when they find themselves exposed to any alteration,
usually set up so great an obstacle to it, that it is often harder to secure
the recognition of a truth than it is to discover it. I shall not dwell
on this subject, because I know that my readers will see its implica-

tions sufficiently, if they have any experience in observation of the
causes which determine the actions of mankind.

In concluding this chapter on the principal acts of the understanding,
I terminate at the same time all that I propose to present to my readers
in the present work.

In spite of the errors into which I may have been led, the work may
possibly contain ideas and arguments that will have a certain value
for the advancement of knowledge, until such time as the great sub­
jects, with which I have ventured to deal, are treated anew by men
capable of shedding further light upon them.

THE END.
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main faculties of, 48; definition of, 53 ;
limits of their multiplication, 54;
fourteen classes of, 131-133; table
showing their origin, 179; their dif­
ferentiation from plants, 195; food of,
197; torpidity in, 198-9.

Annelids, first established, 65; definition
of, 87; classification of, 149-150;
origin of, 176.

Ant-eater, its tongue, 120.
Ant-lion, its habits, 353.
Aponeurotic sheath, its function, 297.
Arachnids, first established, 65; definition

of, 89; distinction from insects, 90;
classification of, 146-147; origin of,
176.

Aristotle's Classification, 61; erroneous
direction of, 62.

Artificial devices in natural science, 19;
enumeration of, 20.

Attention, 380-384.
Aura vitalis, 242.

Bark, origin of, 234.
Bats, flight of, 175.
Bimana, definition of, 169.
Birds, definition of, 75; effects of domes­

tication on, 1l0; use-inheritance in,
120; classification of, 163-166; origin
of, 177.

Brain, derived from medulla oblongata,
299.

Cabanis, on the relations of moral and
physical, 185, 207; on life and feeling,
208; on sensibility and irritability,
228; on the functions of the brain, 302 ;
on sensation, 328; on melancholy, 338 ;

on instinct, 351; on memory, 397; On
reasoning, 403.

Caloric. see Subtle fluids.
Carnivores, shape of, 123.
Cellular theory, 230 et seq.
Circulation, organ of, as indicating

natural affinities, 31; not found below
crustaceans, 89; a special faculty, 277 ;
its development, 277-278.

Cirrhipedes, definition of, 86; classifica­
tion of, 150-151; origin of, 176.

Class, definition of, 22.
Classification, schematic, 21; uses of, 56 ;

direction of, 128; of animals, 131-133.
Condillac, on the progress of reason, 185 ;

on language, 377.
Crustaceans, first established, 65; defini­

tion of. 88; classification of, 148-149 ;
origin of, 176.

Cultivation, effects of, on plants, 109.

Death, peculiar to living bodies, 194;
causes of, 264.

Degradation of organisation, 68.
Delirium, cause of, 395.
Digestion, physiology of, 267-268.
Disuse, effects of, 108; law of, 1l5; in

whales' teeth, 1l5; in moles' eyes, 116 ;
never affects organ of hearing, 1l6;
in molluscs' heads, 1l7; in snakes' legs,
1l7; in insects' wings, 1l8.

Dogs, origin of, 1l0.
Dreams, causes of, 341; their relation to

memory, 394.
Drouming, effects of, 204.

Echidna, see .I.1fonotremes.
Echinoderms, 139.
Education, errors of, 370; effects of, 383.
Electricity, see Subtle fluids.
Emotion, a function of the nervous system,

308; how produced, 332, 335; two
kinds of, 338; effects of, 338; causes
of,340.

Environment, affects organisation, 70;
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influence of, 106, etc.; affects the
shape of animals, 107; effect of un·
favourable, 109.

Erethism, definition of, 222.
Evolution, factors of, 2; towards higher

complexity, 49, 265; necessity of long
periods for, 50, 69; method of, 130;
of nervous system, 311-312. See also
Inheritance of acquired characters, Dis·
use.

Exciting cause of organic movements, 211
et seq.; its components, 213; necessary
to life, 214.

Eyes, of flat-fishes, 120.

Family, definition of, 24.
Fatigue, causes of, 348; effects of, 349.
Feathers, origin of, from hair, 76.
Feeling, organ of, as indicating natural

affinities, 31; not necessary to life,
208-209; as a faculty of animals, 273­
274; a function of the nervous system,
306, 322; a general effect, 321; due
to physical causes, 330.

Fermentation, compared with life, 185­
186; 214.

Fertilisation, nature of, 240; effects of,
276.

Fishes, definition of, 79; primary division
of, 80; classification of, 156-161;
origin of, 176.

Flying squirrels, their wings, 175.
Fossils, explanation of, 46.

Galeopithec1!8, 175.
Gall and Spurzheim, on the functions of

the brain, 285; criticism of, 368·369.
Galvanism, see Subtle fluids.
Genius, nature of, 390.
Genus, definition of, 25.
Geoffroy de St. Hilaire, his Egyptian

collections, 41.
Giraffe, neck of, 122.
God, power of, 36, 41; purpose of, 180;

methods of, 342.
Gordius, 176.
Grasses, effect of environment on, 109.
Growth, peculiar to living bodies, 193,

261.

Habit, nature of, 350.
Heart, development of, 278.
Heat, the first cause of lifc, 216; its

effects on animals, 243-244; a material
soul,245.

Hemispheres, cerebral, see Hypocephalon.
Herbivores, size of, 121.
Hermaphrodites, characters of, 275.
Horn~, origin of, 122.
Hypocephalon, the organ of intelligence,

309; distinct from the brain, 363;
structure of, 367.

Ideas, formation of, 371; two kinds of
371; difference from sensation, 372;
production of, 373; physical nature of,
374-375; nature of complex, 375-376.

Imagination, nature of, 388·391.
Inflammation, due to concentration of

caloric, 213.
Infusorians first established, 66; defini­

tion of, 102; arise by spontaneous
generation, 103; classification and list
of genera, 134-135; origin of animal
scale, 176; have no respiration, 269;
nutrition of, 345.

Inheritance of acquired characters, first
and second law of, 113; in cultivated
plants, 109; in birds, 110; in dogs,
110; in horses, 113; factors of, 114;
accounts for webs of duck's feet, 119;
for legs of waders, 120; for long necks,
120; for long tongues, 120; for
asymmetrical eyes, 120; for the size of
herbivores, 121; for giraffes' necks,
122; for the claws of carnivores, 123 ;
for the shape of kangaroos, 123; in
sloths, 125; in seals and walruses, 174 ;
in flying squirrels and bats, 175; in
cetaceans, 178. See also Evolution,
Disuse.

Innate ideas do not exist, 330, 364, 369­
370.

Inner feeling, nature of, 333; functions of,
334; powers of, 336; the source of
movements, 339.

Inorganic bodies, their origin, 51, 239,
258; comparison with living bodies,
191-194.

Insects, definition of, 91; distinction
from arachnids, 90; degeneration of
wings among, 118; classification of,
141-146.

Instinct, in animals, 350; due to inherited
habits. 352-353, 364; a true guide, 350 ;
cp. with Reason, 403.

Intelligence, the highest animal faculty,
279; absent from invertebrates, 279;
connected with the hemispheres, 279 ;
disadvantages of, 361; various kinds
of, 362; basis of, 363; causes of, 3M ;
physical nature of, 377: due to
nervous fluid, 378; based upon ideas,
378; principal function of, 379.

Invertebrates, Lamarck's earliest classifica­
tion of, 64; general remarks on, 82.

Irritability, the most general characte~­

istic of animals, 51; not found III

plants, 195: nature of, 227-229 ;
different from sensibility, 228.

Judgment, diversity of, 360, 400; as an
intellectual faculty, 398·401.

Lamarck, projects a work on biology, 6 ;
his earliest classification of inverte­
brates, 64; establishes radiarians, 64 ;
crustaceans, 65; arachnids, 65; an­
nelids, 65; infusorians, 66.

Language, see Speech.
Life, its difference from fermentation,

185-186, 214; characters of, 201;
definition of, 202; conditions for its
existence, 205; origin of, 241-242.
See also Organic bodies.

LinnCEus, his classification, 63.
Literature, cp. with Science, 390.
Living bodies, see Organic bodies.
Locke, on the Understanding, 363.
Locomotion of animals, 47.
Lunacy, cause of, 396.

Magnetism, see Subtle fluids.
Main medullary mass, necessary to

nervous system, 293; development
of,298.

Mammals, definition of, 72; their posi­
tion in the animal scale, 72; degrada­
tion of, 73; classification of, 167-169;
origin of, 177.

Man, varieties of, 169; origin of erect
position in, 170; development of, 170 ;
origin of speech in, 173.

Manatees, lead to ungulates, 177.
Medulla oblongata, its development, 298 ;

origin of nervous system, 299.
Memory as an intellectual faculty, 391­

398.
Metabolism, 254, etc.; description of,

263.
Mimosa pudica, 52.
Mind, a factitious entitv, 286.
Minerals, see Inorganic' bodies.
.Moles, degeneration of their eyes, 116.
11Jolluscs, definition of, 83; primary

division of, 84; respiratory organ of,
84; acephalic, 117; classification of,
]51-]55; origin of, ]76.

Monotremes, a special class, 74; classi­
fication of, ]66.

M oral sciences, origin of, 383.
111oral sensibility, nature of, 337; exalta­

tion of, 337; distinguished from
physical sensibility, 341.

Movement, how produced, 344; three
sources of, 356.

Movements, muscular, how produced,
300; the first function of the nervous
system, 304.

Muscular system, physiology of, 271-273 ;
later than nervous system, 272.

Natural history, method of, ]3-14.
Nature, productions of, main division of,

51; permanence of, ]83.
Needs, controlled by environment, 112:

cause emotions, 347.
Nervous fluid, nature of, 314; proof of

its existence, 315-316; derived from
electricity, 317; functions of, 319-320 :
division of, 348; in attention, 384; in
thought, 388.

Nervous system, not found lower than
insects, 93, 304; components of, 292 ;
formation of, 295 et seq.; functions of,
300; of insects, 307.

Nomenclature an artificial device, 26.
Nucleus, necessary to nervous system,

292; its site, 294; of sensation, 324.
Nutrition, peculiar to living bodies, ]93,

261.

Orang, 171.
Order, definition of, 24.
Organic bodies, characteristics of, ]91·

194; consist of three parts, 201; cp.
with a watch, 202; nature of, 206;
constitute a laboratory, 249; con­
trolled by ordinary physical laws, 250 ;
their common faculties, 260; their
peculiar faculties, 266. Sec also Life.

Organs, formation of, 232; absent in the
simplest animals, 259.

Orga8m, causes of, 2]9 et seg.; necessary
to life, 220; among animals, 221;
among plants, 226.

Ornithorhyncus, see 111onotremes.

Phrenology, see Gall and Spurzheim.
Plants, how to determine their affinities,

32; definition of, 53; effects of cultiva­
tion on, ]09; their differentiation from
animals, ]95; growt.h of, 196; food
of, 197; suspension of life in, 198;
compound, 200; have no special
organs, 232, 281 (note); composed of
cellular tissue, 234; general character­
istics of, 235.

Polyps, definition of, 99; classification
and list of genera, 136·137.

Productions of nature, main division of,
51.

Psychology, a department of zoology, 287.

Radiarians, first established, 64; defini­
tion of, 96; origin of their shape, 98;
classification of, 139-]40.

Reason, nature of, 401; cp. with instinct,
403; public, 404.

Reproduction, derived from nutrition, 262.
See also Sexual reproduction.

Reptiles, definition of, 77; degradation
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of. 77-78; classification of, 161-163;
origin of, 176.

Reservoir of nervous system, 300.
ReBpiration, organ of, as indicating

natural affinities, 31; physiology of,
268-271.

Richerand, on the erect position of man,
172; on the characters of life, 194;
his definition of life, 201; on sensation,
329.

Rotifers, 203.

Scale of animals, 58; regularity of, 70.
Sea-anemones, nervous system of, 138.
Seals, affinities of, 173; hind legs of, 174 ;

habits of, 174.
Sensation, mechanism of, 322 cl seq.; the

origin of ideas, 363.
Sensorium commune, site of the, 294.
Sexual reproduction, not found lower than

insects, 93; nature of, 241-242; ab­
sent in primitive animals, 245; and in
cryptogams, 268; a special faculty,
274.

Sight, not found lower than insects, 95.
Sipunculus, 140.
Skill, in animals, 353; only found among

vertebrates, 354.
Skin, origin of, 232.
Sleep, nature of, 341.
Sloth, 125.
Snakes, why they have no legs, 78, 117.
Soul, our ignorance of the, 294.
Sound, substance of, 116 (note).
Spallanzani, his rotifer, 203.
Species, definition of, 35; belief in per­

manency of, 35-36; merge into one
another, 37; transformation of, 39;
not affected by Crlloffroy's collections,
40; extinction of, 44; constitute a
linear series, 58.

Speech, origin of, 173; value of, 378.
Spinal cord, function of, 298.
Spontaneous generation, conditions for,

237; reality of, 238; when it occurs,
244; where it occurs, 246; necessity
for, 248.

Spurzheim, see Gall.
Star-fishes, nervous system in, 138.
Sublime Author of the Universe, see God.
Subtle fluids, movements of, 188; ubi.

quity of, 212; constitute the exciting
cause of organic movements, 213;
produce animal movements, 344.

Synonymy, evils of, 27.
Systema naturae, 63.

Teeth of whales, loss of, 115.
Tenon, on the effects of drink, 118.
Thought as an intellectual faculty, 384.

388.
Torpidity, in animals, cause of, 222-223.
Tracheae, description of, 270.
Tracy, de on ideas, 373.
Triticum sativum, a product of cultiva­

tion, 109.

Understanding, see Intelligence.
Use, effects of, 119; see also Inheritance

of acquired characters.
Use·inheritance, see Inheritance of acquired

characters.

Vertebral column, annihilation of, 81.
Vertebrates, first recognised, 62; degra­

dation of, 81.
Vital force, 251.
Vital principle, absurdity of, 212.

Walruses, habits of. 174; lead to ungu-
lates, 177.

Whales, loss of teeth by, 115.
Wheat, see Triticum sativum.
Will, nature of the, 355; conditioned by

intelligence, 356; based on nervous
system, 357; confined to vertebrates,
358 ; freedom of the, 360; of secondary
importance, 380.

Woodpecker, its tongue, 120.
Worms, definition of, 95; classification of.

140-141 ; give rise to insects, 176.

Zoophyte an improper term, 51, 200.
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