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occurred to me, when I undertook the present work, of
dedicating it to you; and its chief object being the critical
examination of the various methods of inquiry hitherto
pursued in elucidating perhaps the most important depart-
ment in physiology, the functions of the Brain, subsequent
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so much propriety as to yourself.

If any other reason had been required to influence my
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four years ago, for the British and Foreign Medical Review,
touched upon many of the questions more fully discussed
in the following pages, and was so favourably regarded by
you, that you afterwards reprinted it in the pamphlet form,
under the title of True and Fulse Plrenology, with a view to
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entertain, who have the privilege of regarding you as a
personal friend.

The only reason which, for a time, withheld me from
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you consecientiously consider to be strict and impartial
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I request you, then, very respectfully, to accept of the
present dedication. And that you may long be spared to
your profession, and to its literature, to your family, and
to your friends, is the sincere wish of, dear Sir, your obliged
and faithful servant,

DANIEL NOBLE.

MANCHESTER, June 161k, 1846.
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PREFACE.

e —

TaHE method in which science should be prosecuted,
does not form an indifferent circumstance. It is a
condition that affects results upon a fixed and deter-
minate principle, and is not an arbitrary matter, or
one that can justly be modified according to the caprice
or the custom of individuals, or of the age. Method
of investigation is to the secrets of nature, what a key
constitutes to a treasure that is locked up. If we would
not, in the latter case, vainly attempt to gain posses-
sion, the key must be employed that is fashioned for
the intended purpose; and so, in the instance of scien-
tific researches, we are required to follow a method
that, in its nature, is calculated to lead to the know-
ledge which is sought. Nature will but disclose her
secrets when rightly invoked.

This truth is now so universally recugmsed and in
most departments so invariably acted upon, that it may
seem superfluous to some persons to reiterate such
axioms in reference to scientific inquiry; but, neverthe-
less, if we refer to a very important branch of physio-
logy, the applicability of this truth is found but too
often overlooked. When the discovery of the relations
subsisting between the structure and functions of the
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Encephalon is in question, very little attention, in
many cases, would appear to be bestowed upon the
matter. Each physiologist appeals to his own special
pursuit, and very often conceives that by aid of the
information which comes from it, he may approxi-
mately attain some positive knowledge upon the
subject.

“ Men are fond of particular sciences and studies,
because they have bestowed much pains upon them,
and principally applied themselves thereto. And such
men as these, if they afterwards take to philosophy
and universal contemplations, very often wrest and
corrupt them with their former conceits.” This
aphorism of Lord Bacon accurately expresses a very
general state of mind with respect to several branches
of physiology. Within the present century, researches
into the economy of living heings have been prose-
cuted with an ardour and an assiduity unequalled in
any former age; living animals have been cut and
destroyed, diseased structures have heen carefully
and minutely examined after death, and the brute
world has been subjected to a rigid serutiny; and
most valuable facts—much useful information—have
been gained in this way. DBut, accordantly with the
long-noted disposition in the human mind when under
the influence of the idola specus, each labourer has
most commonly expected too much from his own
vineyard. At all times, indeed, men have referred
to their own particular sciences for revelations be-
yond their capability : mathematicians and mechani-
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cal philosophers, in dealing with physiology and with
medicine, will render them unduly mathematical and
mechanical ; chemists, engaging themselves inciden-
tally with these topics, will render them too chemi-
cal; and divines, mixing themselves up with natural
science, exhibit very often an unreasonable tendency
to determine from Scripture what is not always within
its purpose.

Each division of natural inquiry is competent to
yield its proper results; but when departmental stu-
dentswould deducefrom any one branch of knowledge.,
conclusions that have no direct relation to it, error and
confusion will be almost sure to characterise the issue
of such attempts. When the vivisector anticipates,
from his industry and dexterity, the determination
of truths which do not sustain a disclosure by the
method employed, he will not fail to be disappointed :
and the same may be affirmed of the pathologist and
the comparative anatomist. In the many efforts that
have been made to shed light upon the functions of
particular parts of the Encephalon, the fashion of the
age, or the special pursuit, has generally settled the
method of investigation:; and so, in great measure,
the custom continues to the present day. About
thirty years ago, mutilations of living animals led to
some decisive results in researches into the functions
of nerves, and renown became justly attached to the
experimenters ; hereupon, vivisections for a time came
into vogue, and every thing doubtful in physiology
was to be tested by the fashionable mode. Later on,
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morbid anatomy became the subject of an all-absorb-
ing interest, and thence was inferred an inexhaustible
source of widely-extended discovery; how prema-
turely so, the world is beginning to see. The atten-
tion of some of our leading physiologists has of late
years been more particularly directed to microscopic
examination of the animal tissues, and to comparative
anatomy ; and these pursuits, as furnishing the means
for the solution of all doubtful points in physiology,
are, in many quarters, coming into transitory fame.
All these sources of knowledge are important ; they
have each most useful ends or aims, beyond which,
however, they cannot legitimately advance. Neither
the extent to which they are studied, nor the talent
and zeal with which they are investigated, can ever
determine their adaptation to the discovery of truths
to which they are essentially inadequate. The ap-
plication of this argument to the particular mstance
of the Brain and its Physiology, constitutes the sub-
ject and purpose of the following pages.

The author thinks it right to state, that almost all
the cuts which he has employed are taken from the
works of Mr G. Combe ; and he has great pleasure in
acknowledging the kindness and the promptness with
which that gentleman granted his permission to use
them.
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THE BRAIN AND ITS PHYSIOLOGY.

CHAPTER 1.
INTRODUCTORY VIEW OF THE QUESTION.

TuE doctrine of the functions of the brain constitutes, most
assuredly, a subject of discussion inferior to no other branch
of science, either in interest, extent of its objects, or in
general importance ; and, in physiology, it must, for many
reasons, be esteemed the highest department. If anatomical
structure and relations furnish any evidence of the con-
sideration to be attached to individual organs of the body,
ecertainly the brain has every title to pre-eminence. Its
elaborate and refined texture is probably unmatched in
the entire animal fabrie, and it receives for its nutrition a
larger supply of blood than any of the other organs; its
communications are the most extensive and varied, con-
necting it, more or less directly, with most other struetures,
by means of the nerves, which, at first view, might be
taken to be prolongations of its substance ; and, finally, itss

very position being regarded, it surmounts, as if crownigdg,

the whole corporeal mechanism.

And yet, whatever demands upon our attention, on

grounds purely physical, may justly be made by the brain,

the psychical considerations, associated with this organ,
A
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still more powerfully challenge regards on its behalf.
Whatever be the actual facts of the case, it is certain
that, to the unsophisticated understanding, the brain has
ever seemed to exist as the special instrument of THOUGHT;
and how much there is implied in that simple proposition,
—the manifestation of the conscrouvs prRINCIPLE with all
its attributes! We intuitively localize consciousness within
the head, which forms a cavity known to be filled up by
the brain; and the popular phraseology of all nations has
used the terms, kead and drain, to express and to charae-
terize the capacity of thought. In our own language, it
is said, in the description of a feeble-minded person, he
lias got no head—no brains, or, he is a weak-headed person ;
and, in an opposite sense, he has a famous head, or, he has
a cunning brain. The poets and dramatists of every epoch
and clime, employing the language of constant experience,
frequently speak of the mind, or conscious principle, under
the designations of head and brain. The infliction of
injuries upon the brain is always observed to influence, in
some way or another, the activity and power of thought;
and, reciprocally, prolonged and anxious exertion of the
mind sensibly reacts upon the contents of the cranial
cavity. 1

Not only on these grounds does the brain possess the
highest claims upon the labours of Physiologists,—not only
because of its refined anatomical structure, and because, in
our experience of the present life, it has ever been noticed
as the associate of the intelligence, but because, moreover,
it is an organ absolutely essential to the prolonged con-
tinuance of life, and one, the healthful condition of which,
ost powerfully influences every other vital organ. Causes
ich affect injuriously the condition of the cerebral struc-
re, deteriorate, in consequence, both the circulatory and
digestive functions ; and, in this way, deprave nutrition and
diminishs vigour. And thus, in whatever point of view
this organ he&q:ggg.'gled, it must rightly be deemed the

-
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most important of the body, and its functions or offices
among the highest objects of human study.

Surely, when proper consideration shall have been
bestowed upon these simple and universally recognised
truths, a second-rate pesition will no longer be assigned to
the cerebral physiologist. Yet to him who elaborately
investigates the functions of the lungs and viscera,—to
him who astonishes by injection of the minuter tissues, and
who, microscope in hand, strives successfully to shed some
additional ligcht upon the mode of interstitial deposition
or absorption ;—or to him who, by the novelty, and the
boldness, and the cruelty of his vivisections, sheds at best
but a doubtful lustre on some branch of physiology ;—to
such as these, most commonly, are contemporary honours
awarded, and the first places conceded.  Strange to say,”
observes Dr Cowan,! ¢ the discovery of the function of a
single nervous filament, seems to excite more interest and
controversy among the majority of medical observers, than
the ascertaining the functions of the brain; and those who
have devoted their lives and talents to what is incomparably
the most important and difficult of all physiological problems,
have too frequently only encountered ridicule or opposition,
academic condemnation, and scholastic contempt. Our
estimate of effort is not always prc-pm'tiunéd to the value
of the object which it seeks to attain, and our respect and
admiration, for a time, are often withheld from those whose
labours have most tended to advance the best interests of
mankind. The period, however, never fails to. arrive,
sooner or later, when public opinion acknowledges the
force of truth; -and we believe a far higher rank will be
conceded to those who have so successfully laboured to
advance our cerebral physiology, than has hitherto bee

their good fortune to secure.” . .
Yes, it is indeed true, that, associated with its functions,
= : :

1 Prov. Med. Transactions, vol. vii. p ’
ﬂ 3
>

-
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the brain has not received that amount of attention and
investigation, which, ¢ priori, was to have been expected.
Although at every period wherein the study of anatomy
and physiology has flourished, able men have constantly
arisen who have laboured diligently and strenuously at this
subject, it has yet, from several causes, failed most generally
to interest the bulk of their disciples and students. The
last century or two have witnessed a succession of eminent
men, who have more or less devoted themselves to re-
searches on the brain; there have been Sylvius, Willis,
Vieussens, Scemmering, the Wenzels, Rolando, Reil, Serres,
Tiedemann, Flourens, Gall, Spurzheim, Vimont, and some
others, all of whom have furnished us with some record of
their labours; and yet how does it happen that they have
failed to interest the masses, and that the field of their in-
vestigations has, in most instances, exhibited so scanty a
harvest? The probable causes of this state of things are
various ; amongst the most prominent of these may be
placed the supposed hopelessness of any inquiry concerning
the relations subsisting between mind and matter. Phy-
siologists have always observed the intimate connexion
between the conscious prineiple and the cerebral organi-
zation ; and, in some instances, general propositions have
been advanced expressive of the dependence, in this life,
of the one upon the other; yet, up to a recent period, there
was always a want of definitiveness in every proposition
hazarded, even with respect to the general fact, that the
mind was associated with the brain as its organ. It has
often been proelaimed that the brain is the organ of the
mind, when those teaching and those receiving this doe-
trine, have not settled the idea to be attached to this latter
lerm ; by some, the purely intellectual faculties have been
comprehended, and the affections, passions, and sentiments,
have been excluded from the definition; by others, the
exact meaning has been left uncertain ; and only since the
investigations of Gall, has the brain been, in any case,
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fairly and unequivocally regarded as the instrument of
manifestation of the conscious prineciple, with all its attri-
butes,—feeling and intellect alike. Still the presumed
impossibility of seitling, decisively, such questions, has cer-
tainly indisposed many tfo the prosecution of cerebral
physiology ; thus, in one of the latest works wherein this
topic is discussed, it is affirmed, that—* The nature of the
connexion between the mind and nervous matter has ever
been, and must continue to be, the deepest mystery in
physiology ; and they who study the laws of nature as
ordinances of God, will regard it as one of those secrets
of his councils ¢ which angels desire to look into.””* To a
certain extent, this may be true; the nature of the connexion
between mind and matter, in its most intimate signification,
will certainly be always hidden from us; but so are, and will
ever be, the intimate causes of gravitation, electricity, che-
mical affinity, the movement of the sap in vegetables, and
every other natural phenomenon. But this circumstance
does not interfere with our search after the conditions under
which these things occur, nor prevent us from obtaining
large and legitimate inductions with respect to them. And
so with cerebral physiology ; we cannot hope to ascertain
the essence of thought or feeling, or the ultimate essence
or substance of the brain, nor even the precise mode in
which structure manifests thought, or thought affects struc-
ture, because these are placed beyond the reach of our
faculties. In speaking, therefore, of an analysis of the
mind, or of cerebral matter, we exclude altogether these
inquiries ; yet, it is in our power, and within the lawful
domain of human inquiry, to ascertain, in great measure,
under what conditions of the brain particular manifesta-
tions- of the mind occur; and in this way, from sound
premises, we may deduce logical conclusions.

! The Physiological Anatomy and Physiology of Man. By Todd and
Bowman. Part II. p. 262.
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Heretofore, with certain exceptions to be subsequently
dwelt upon, the physiology of the brain, even by its most
prominent cultivators, has been detached from the study of
mental philosophy ; the mind, without any serious attempt
at analysis, has been located in and associated with its
presumed organ, and the doctrine has gone no farther,
Like other departments of science, when improperly treated,
it has, under such circumstances, yielded no practical
results ; and whether there has been question of training
the mind in the healthful state, or of treating the brain when
diseased and inducing mental aberration, precepts drawn
from what is thus erroneously assumed to be physiological
experience, have too often been found valueless, or conducive
to mischief.

Yet an immense and unsurpassed amount of talent and
industry has been bestowed upon this matter. Not only
the eminent names just recounted have been deeply engaged
in the investigation, but, as before observed, at all times
when anatomical and physiological studies have interested
philosophers, there have heen found some who have devoted
their best energies to the dissipation of the darkness encom-
passing the subject; and yet how is the barrenness of result
to be explained? If great capabilities and corresponding
industry have been applied in these researches, why should
so little that is physiological have come down to us, uni-
versally recognized; and why, until very lately, should
the most unmeaning anatomical deseriptions have consti-
tuted almost the entire sum of our knowledge regarding
the most exalted structure of the amimal fabric? The
reply to this inquiry may be preceded by another. From
what caunse has intellectual exertion, in any age, been
devoid of useful result? How has it happened that, in
the early history of any of the sciences, very often the
ablest men, and the most laborious efforts, conduced to no
progress? For the very obvious reasons, in these days
well understood, that the talent was misapplied,—that the
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labour was expended in a wrong direction—that the way
was not rightly appreciated. The method of investigation
being faulty, no sure or permanent addition to our know-
ledge, in any department, is ever to be hoped for, In the
study of the relations subsisting between the structure and
funetions of the encephalon, as in any other scientific
pursuit, more valuable results may be expected from men
of plain understanding prusecutmfr a Just mode of examina-
tion, than from those of the highest geniuswho do but pursue
a devious track. In the language of Lord Bacon, ¥ a
cripple in the right way may beat a racer in the wrong
one. Nay, the fleeter and better the racer is, who has
once missed his way, the farther he leaves it behind.”

Unbounded industry in determining the physical peculi-
arities of the brain ; a comparison of the human structure
with animal brains of all gpecies ; a watchful observation
of. the changes this organ undergoes in the progress of
embryonic development; its absolute and relative weight
at all ages, and in all nations ; its most intimate constitution,
as revealed by the microscope and by chemical analysis ;
all these sources of knowledge have been appealed to, as
if in expectation that function should be made known.
The changes induced by disease, leaving their traces on
the inanimate brain, have, with most commendable dili-
gence, been watched and recorded for years, in the same
anticipation. Living animals have been subjected to the
severest sufferings; their brains have been mutilated ;
philosophers have ¢ tortured nature,” truly; but, through
this means, they have but rarely detected her secrets.
Whatever advantages science may have indirectly derived
from such researches, it will be the object of the present
work to show that they have ever failed, and that they
are essentially inadequate to develope the partlcular physi-
ology of the brain.

In this state of things, the results that have been obtained
by physiologists generally, have been few, unsatisfactory,
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and contradictory among themselves. Whilst all have,
in some way or another, recognised the brain as more
particularly identified with the mind than any other organ,
no precise or uniform meaning, as before observed, has
been attached to the terms of the proposition. Some by
mind have understood only the intelligence which they
have located in the brain, and the feelings they have
referred either to the viscera or to the ganglia of the great
sympathetic system of nerves; others have assigned to the
encephalon the manifestation of all conscious attributes,
referring the intelligence to the cerebral hemispheres, and
the instincts and emotions to certain ganglionic masses of
cinerttious matter (so called) at the base. In every statement,
however, including views of this kind, nothing is more
striking than the complete absence of all exactness of
expression. Mention is made of intellect, reason, power
of mind, intelligence, instincts, emotions, and so on; but
the usages of speech attach no fixed, particular, or definite
idea to such terms; it is like speaking of air, instead of
oxygen, hydrogen, or any other specific gas. Intellect
may mean the memory or the judgment, each being, in the
estimation of mental philosophers, distinet qualities of the
mind, equally so as any two of the external senses. Reason,
intelligence, instinet, emotions, as terms of scientific value,
have scarcely any precise signification. Mankind are not
altogether agreed as to what * reason” is, nor whether it
inheres exclusively in our own species, or also in some of
the higher animals. ¢ Intelligence” may, in some sense,
apply to the lowest conscious being as correctly as to the
highest, every animal being infelligent within the sphere of
its proper conscious activity. And so with respect to
“ instinet” and “ emotions,” what are they? Sometimes
modes of actions, rather than special powers; and, if so,
they cannot be expected to have distinet seats within the
organism, any more than can whispering be supposed to be
effected by one vocal apparatus, and loud speaking by
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another. Fear, when sudden and intense, is experienced
emotionally ; but it is recognised in a different manner
when it moderately and continuously operates, inducing
circumspection. To pursue this theme, however, would
be to anticipate; the intention is simply to illustrate the
indefinite character of the mental philosophy developed by
the physiology of those investigators whose conclusions
have been arrived at by an erroneous route.

Although the difficulties of the subject, as displayed in
the imperfect results obtained by so many men of science,
may not have deterred master spirits from returning to
such researches, it is yet certain, that the absence of all
uniformity, alike in the inferences and the data from which
they have been drawn, has contributed greatly to discourage
large numbers from any attempt to acquire some positive
knowledge concerning the physiology of the brain, and it
has often been abandoned as a field of inquiry that was
sterile and unproductive. The various teachings on the
subject have much more frequently been regarded as
amusing hypotheses, or as idle speculations, than as con-
taining solid information, ecapable of being applied in the
practical departments of life. Thus, for the most part, it
has happened that, when cerebral physiology has necessarily
elaimed, in books or in lectures, some share of attention, it
has either been summarily disposed of by vague references
to the brain’s connexion with certain nerves, and to its
presiding influence over the nervous system generally,—or
certain current ideas, received frem the teacher’s immediate
predecessor, have been repeated,—commingled, possibly,
here and there with some favourite speculation of his own ;
and so, among certain classes, the physiology of the brain
has been at a dead stand, notwithstanding the prodigious
acquisitions to our knowledge of its anatomy, both in health
and disease. The history of every science has exhibited
some such state of things, as, under like circumstances,
will ever be the case; until observation and experiment,
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rightly conducted, supersede speculation and inference from
vague analogy, the mind of the student will always be
“ imaginary parallels, correspondencies, and relations,
which have no existence.”

And yet there is no good reason why an inquiry into
the functions of the brain, and of its various parts, should
not be successfully prosecuted; for there is no obscurity
in this department of physiological research which is not
common to many others. Cerebral physiology has its own
obstacles and its own difficulties, like any other branch of
science, requiring certain mental peculiarities and favour-
able opportunities for their removal and dissipation ; but
still, under just circumstances, the discovery, not only of
the general office of the brain, but of the functions of its
particular parts, is an object of pursuit for the philosopher
as legitimate, and as likely to reward the labour of investi-
gation, as the solution of any other physiological problem.
The attempt will be found useless, or productive of im-
perfect or contradictory results, only so long as the method
pursued is defective or faulty. All sciences,—physiological
not less than those purely physical,—have sustained both
error in their development and retardation in their pro-
gress, wherever they have been cultivated, without the
guidance of sound principles in the investigation. Under
such circumstances, talent has but led to confusion, and
industry has yielded no fruit. How long were mankind
before ‘the true relations of the heart and blood-vessels
to the circulating fluid were satisfactorily explained ; and
yet the physiology of the blood, and the nutrition of
the system, had always been objects of interest and atten-
tion. For ages, physicians and philosophers received
and taught the erroneous doectrine that a wvital air pro-
ceeding from the lungs to the heart, passes through the
aorta,and is distributed byits branches throughout the body,
in this way giving rise to the arterial pulsation ; no account
being taken, from ignorance of the fact, of the circulation
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of the blood. Such a conclusion resulted from no want of
mental acumen on the part of our predecessors, but from
fault in their method of inquiry. Cesalpinus and Servetus,
pursuing, in the sixteenth century, a better, but yet im-
perfect mode of research, obtained some glimpse of the
truth. And when Harvey applied to the investigation
the direct and sure method of induction, by carefully de-
monstrating the function, and comparing this with the
aptitude of structure, and appealing to other sources of
information for the confirmation of his positions, a sure
addition was made to our knowledge, and the physiology
of the heart and the blood-vessels was established on a
scientific basis. Again, take the physiology of the spinal
cord. Up to a recent period, it was for the most part re-
garded but as a continuation of the cerebral structure with
the same general functions ; the conclusions in this respect
hardly assuming to rest upon any particular facts. Although
Galen had conjectured that there were nerves for three dis-
tinet purposes ; namely, for sensation, for motion, and for the
discrimination of what may be salutary, and what injurious
to the system ; making, at the same time, a distinction
between the powers of voluntary and involuntary motion ;
it was not until speciality in function was studied in con-
nexion with divisions of the anatomical structure, that any
approach was made to positive knowledge on this matter ;
and it was only after a sound mode of inquiry had taken
the place of one that was essentially vicious, that we had
any definite physiology of the spinal cord. To this subject,
however, more detailed referencewill be made in the sequel;
and the illustration need not be here extended.

The mode in which the functions of the brain should he
ascertained is by no means settled among physiologists.
Canons for our guidance in this respect that are of universal
recognition, do not exist. And, yet, at a time when science
is achieving its mightiest triumphs, and when, in this great
movement, the brain and nervous system are beginning to
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receive a fair share of general attention and study, and
when, by the acknowledgment of most physiologists, so
much obscurity continues to envelope cerebral physiology,
it is surely time that this problem should be solved, and
the question settled : How are the offices of particular parts
of the brain to be determined? What method of investi-
gation is best calculated to develope the relations subsisting
between the structure and functions of the encephalon ?

Desmoulins formally propounds three modes of becom-
ing acquainted with the physiology of the brain and
nervous system, and he is followed in his philosophy by
large numbers of modern inquirers. ¢ The first is that of
~ experiment : by removing successively the several parts
of the brain and its appendages, and by observing what
effect is produced by these successive removals, we attempt
to gain the knowledge of the specific uses, both of the
parts that are removed, and of those that are left. The
two other modes proceed upon the principle of induction.
They consist in duly appreciating the facts which are to
be obtained by the study of comparative anatomy and of
pathology. There is scarcely any part of the nervous
system which is not wanting in some class of animals, so
that by sufficiently multiplying our observations, we have
the means of discovering the result of every combination
of the cerebral organs, with respect to the powers and
functions of the system. The symptoms and phenomena
of disease afford us the same kind of inductive evidence,
for the operation of the several parts of the nervous system,
although seldom in that clear and decided manner as in
the former case.”?

In the present treatise, it is proposed to examine the
validity of these three methods for determining the func-
tions of the brain—vivisection, comparative anatomy, and
pathology. The author believes himself to be in a condi-

! Bostock's Physiology, vol. iii. p. 386.
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tion to show that each of these three methods, as leading
to the primary fundamental evidence relative to the cere-
bral functions, is both defective and vicious ; defective, by
supplying insufficient data at the best; and vicious, by, in
many instances, suggesting erroneous conclusions. It will
not be denied that results, capable of being turned to useful
account, may sometimes be educed by such methods of in-
vestigation ; on the contrary, such results may have given,
and will probably continue to give, many hints unseful in
the further prosecution of inquiry into the cerebral offices ;
and although they have hardly ever of themselves furnished
any addition to our sure knowledge of the physiology of
the brain, it is yet certain that their usefulness has often
been witnessed, in the confirming and the strengthening,
and in frying, as it were, the results obtained in another
and more direct manner, and, in this way, furnishing
secondary or indirect proofs. It will be the author’s aim
to show that, with respect to many of the published facts
of vivisection, comparative anatomy, and pathology, the
greatest uncertainty, and even contradictions, abound ;
that, the facts themselves being admitted, no agreement
exists in regard to their doctrinal value, being conceived
by certain physiologists to lead to some inference which
others of equal authority controvert and deny; themselves,
probably, deducing one that is totally different. It will
appear, moreover, that almost every physiologist of weight,
when untrammeled by the defence of some position which
rests mainly upon such objectionable grounds, has readily
conceded that the means in question are utterly inadequate
to their proposed end.

After reviewing the character, history, and results of
those methods of investigation which, it is here contended,
are faulty and erroneous, the author will proceed to submit
what he, along with many able physiologists, deems to
to be the true plan of prosecuting cerebral physiology.
Structure associated with function—magnitude in the
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development of the former, in connexion with excessive
manifestation of the latter—the size of certain parts of the
brain, in alliance with corresponding powers of the mind—
he believes to be the primary objects of inquiry. That the
brain is the organ of the conscious principle, all physiolo-
oists of admitted authority are agreed ; that, in the case of
the nervous system at large, power and development usnally
coincide, is a proposition concerning which a like general
consent obtains; and it is conceded to be a probable fact,
that various portions of the encephalic mass have different
functions. In the sequel, the writer expects to show that
the offices of these particular parts ean be made out only
by noticing the invariable co-existence, cwteris paribus, of
peculiarity in their development, and speciality in the
mental characteristics ; and that, when conclusions of this
kind have once been directly gained, they never fail to
harmonise with the sure results obtained from every other
source ; receiving from the phenomena of vivisection, com-
parative anatomy, and pathology, a further confirmation ;
and throwing back upon them a light which greatly assists
in the interpretation of such phenomena, as matters pre-
viously obscure.



CHAPTER II.

ON MUTILATIONS OF THE LIVING BRAIN AS A MEANS OF
DISCOVERY IN CEREBRAL PHYSIOLOGY.

THE impossibility of gaining additions to our knowledge
of the cerebral functions by mere dissection of structure,
would appear to be generally conceded. No examination
of the intimate constitution of the dead brain could ever do
more than exhibit its physical qualities. The most powerful
microscope could but reveal its molecular disposition.
Nevertheless, a minute anatomical investigation of parts,
the functions of which have already been determined, may
shed considerable licht on the mode in which these are
performed ; and the sympathies subsisting between one
animal function and another, are sometimes beautifully
illustrated, by demonstration of a correspondence in the
organic arrangements. This, however, always presupposes
that function is ascertained. In this state of things, minute
anatomical researches would naturally succeed, rather than
precede, the recognition of specific offices in various parts ;
yet when the brain is concerned, the contrary rule is too
often acted upon. Whilst by many physiologists no sure
information is admitted respecting the precise function of
its various parts, inquiries, conducted by aid of the
microscope and by chemical analysis supply to us results
affecting its physical characteristics of so varied and
complex a kind, that, without a very arduous study, a clear
comprehension of the details is almost impracticable. One
really wonders what many of these investigators propose
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to themselves; they cannot expect that, in this way, a
revelation of function will take place; and yet without
such an issue, no application of the facts to physiology can
be made; nor, otherwise, can any beneficial influence
upon practical medicine be exerted. It may fairly be
questioned, whether it be not the fault of the present day
to give undue importance to mere facts without regard to
general principles, just as philosophers in foregoing ages
erred in the other direction,—by disregarding the accumu-
lation of experience in their premature and hasty gene-
ralisations. ¢ Disgusted,” says Dr A. Combe,! * with
the visionary theories which once maintained a mischievous
ascendancy over the minds of men, and led them far from
the observation of the phenomena ocecurring in the great
laboratories of nature, we have passed, in our aversion,
almost to the opposite extreme, and, discarding general
views, we cry aloud for facts. And as facts are the only
basis of accurate knowledge, it is fortunate for mankind
that the present mode should be attended with so much
practical usefulness. DBut facts alone are not sufficient ;
and unless they be collated, and their relations to each
other and to general laws be deduced by a careful induetion,
they lose the greater part of their value, and become, to
use the apposite illustration of an able writer on political
economy, little better than the undigested erudition of an
almanack-maker, and afford no means of judging of the
truth or falsehood of a principle or rule of practice.”

The sterile results of mere anatomical researches, would
seem to have suggested the mutilation of the living orga-
nism as a means of discovery in cerebral physiology; and
certain conclusions which some of the earlier vivisectors
arrived at in this way having been confirmed by subse-
quent experience, an importance has become attached to
this method of investigation which it but little merits, and

! Observations on Mental Derangement, Introduetion, p. xxiv.
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which it never would have obtained, had its whole history
been duly considered. Many of our minute, laborious,
and pains-taking anatomists, when they do arise from the
dryness of mere detail, and deign to glance at the physiology
of the brain, generally include the inferences of vivisectors
as among the nearest approaches to ascertained truth ;
yes, even in those instances where the whole procedure,
abstractedly considered, shall have received from them
an unmistakeable condemnation, as regards its fitness for
developing our knowledge of funetion.

If, ¢ by removing successively the several parts of the
brain and its appendages, and by observing what effect is
produced by these successive removals,” we could really
“ gain the knowledge of the specific uses, both of the parts
that are removed, and of those that are left,” any objection
to this mode of experiment, resting on its mere cruelty,
might justly be overruled. But is it quite so certain that
this proceeding is at all adapted to the attainment of any
such end? Let us examine this question in detail.

Before the expected result could reasonably be looked
for, many conditions are absolutely demanded, an absence
of any one of which would vitiate, or leave defective, the
entire affair. In the first place, the instincts and powers,
as displayed in the habits of animals made the subject of
operation, must be recognised systematically; no mere
general acquaintance with these could suffice ; unless they
were fairly defined and systematised, how could we de-
termine the absence of one or more, and the presende of
the remainder, in any given case? The mental philosophy,
8o to speak, of each animal selected for cerebral vivisection
must, before experiment, be agreed upon. Will the most
profound natural historian assume, for a moment, that
this is possible, in the existing state of our knowledge ?
Certainly not; and so the very first prerequisite of success
is wanting to this method of investigation. Further, if it
were conceded that the above conditions could be realised,
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it would be necessary that the animal, whose brain had
been mutilated, should maintain an existence of at least
some weeks after the operation; for, otherwise, sufficient
opportunity could not be afforded for watching the result,
seeing that scope for the performance of the whole series
of its instinctive and intelligential actions must be allowed,
or the absence of none could be assured. We know,
however, that only in a few instances, and these somewhat
problematical, and low down in the animal scale, would
life persist, for any length of time, after serious lesions of
the cerebral structure. Still, we will suppose that even
this difficulty were surmounted. After a prolonged and
almost uninterrupted observation of the mutilated animals’
habits and movements, and on the exhibition of some un-
doubted defect, it would yet be uncertain how far this was
occasioned by the loss of some one faculty coincidently
with removal of its organ, or by disorder of several
faculties from injury to a group of organs. If it were pos-
tulated that the brain is no congeries of organs, but simple
in function, and manifesting the aggregate of faculties,
vivisection of parts could supply no possible evidence of
the fact that was new. In all experiments, moreover,
upon animals, it must be remembered that they are in a
position different to that of human beings; they cannot
tell us what they inwardly experience ; we can only judge
of results by manifestation of muscular action; and how
many sources of fallacy lurk here? One observer will
attach a signification to a series of animal efforts after
. operation, which will be interpreted in quite a contrary
sense by some other. In the sequel, it shall be shown
that, in point of fact, such has always been the case; no
two vivisectors, conducting their proceedings independently,
hardly ever coinciding in the statements which they make
regarding the consequences of the same mutilation.

A group of difficulties, however, of another order, oppose
themselves to success in the results of such experiments.
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In any attempt, by vivisection, to determine the functions
of portions of the encephalic mass, there ought certainly to
be a practicability of removing, or destroying, one division
without causing sensible lesion to any of the others; this
must be admitted ; or, if it be denied, what value should
attach to conclusions respecting the functions of any part,
when others participate in the injury ? DBut, what happens,
indeed, in these vivisections of the encephalon? First of
all, the integuments investing the cranium are wounded ;
here at once, we have a probable cause of muscular
exertion in the animal to complicate the coming results.
Then, the cerebral membranes are injured; can this
take place without some irritation and extravasation oc-
curring? Last of all, the substance of the brain itself
must be cut and scooped ; and what prodigious laceration
of fibre, and infiltration of blood and serum must thence of
necessity ensue. Yet, we are to be told that, after such a
proceeding, we may ¢ gain the knowledge of the specific
uses both of the parts that are removed, and of those that
are left,” by observing ¢ what effect is produced by these
successive removals,”

Let us take into account the manifold offices of the entire
nervous system in the higher classes of animals on which
we are supposed to be operating; let consideration, also,
rest upon the extensive sympathies subsisting between all
its parts ; and then, if we can, let us say what worth there
can be in these mutilations of the living brain. It is known,
and admitted by all, that every division of the mervous
system holds some communication with the others; that
the fibres of one part are continuous, and interlace with
those of others, whose functions are separate and distinet ;
that under such circumstances, an affection of some par-
ticular set of fibres may not only lead to depravation
of their function, but of those with which they com-
municate, even to the remotest parts of the system. This
happens occasionally in tetanus. A few fibres at the ex-
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tremity of a finger sustain laceration ; an irritation extends
along their whole course, to the spinal origins; here-
upon, the cord participates in the injury; almost the entire
nervous system becomes, more or less, involved in the
lesion ; the frame is shaken, and convulsed by the morbid
influence ; and, often, the patient dies. Other remarkable,
yet more simple, examples of nervous sympathy are familiar
to every medical practitioner. A decayed tooth frequently
induces far more disturbance in the facial nerves, than in
those of its own immediate locality ; tic doloureux, arising
from a bad tooth, is a circumstance common enough.
Disease of the hip-joint, in the incipient stage, makes
itself felt in the nerves about the knee, rather than in those
of the hip-joint itself. A renal calculus occasions a drag-
ging sensation along the back of the thigh, in the course
of the sciatic nerve; and stone in the bladder gives rise to
benumbing sensations at some distance from its actual
situation. Indeed, the instances might be adduced in
abundance, so familiar are they to all who are engaged in
the treatment of disease. There are sympathies which arise
from appreciable communication of nervous fibre ; there are
others which appear to be dependent upon some associa-
tion in function, subsisting between different organs, as
the uterus and the mamma ; and others apparently ori-
ginate in the mere contiguity of parts, as in the case of the
bladder and the rectum, where there is no special con-
nexion, vascular or nervous. Now, if we reflect upon these
various conditions of sympathy, it will be noticed that,
among the various parts of the encephalic mass, they all
prevail in an eminent degree. There is intimate com-
munication and interlacement of cerebral fibre ; there 1s
perpetual association of function; and the contiguity is
complete. Under all these circumstances, it surely is not
by mutilations of the living brain, that we can establish
an acquaintance with its physiology ; that we can ever
““ assign to each part of it its specific office.”
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Let us here examine the actual facts of the case. By
tracing some little account, historically, of these encephalic
vivisections, we shall attain a still firmer position in pro-
nouncing finally with respect to the inadequacy of the
method now under discussion. From the subjoined state-
ments, it will be apparent that the facts themselves, when
they have been obtained by different experimenters, never
present the same aspect; that, indeed, they are positively
contradictory one of another; and that, in this way, they
become deprived of all the value they might otherwise
possess. As the cerebellum has been the favourite subjeet
of vivisection,—presenting as it does the greatest facilities
for operation, owing to its comparative detachment,—the
mutilations which have been practised upon this structure,
shall mainly come under review; and if their value be dis-
proved, no importance can be attached to other lesions of
the encephalon, for very obvious reasons.

Rolando, of Turin, in the early part of the present
century, having, from consideration of the anatomy,
been led to regard the cerebellum as in some way or
another concerned in locomotion, proceeded to test the
validity of his opinion by the following experiments.! He
removed, by successive efforts, as much of the cerebellum
as he could from one side of a pig, and also of a sheep. But
scarcely did the lesion extend beyond the trepanned side,
than the animal was struck with hemiplegia, and it perished
very soon amidst convulsive spasms and hamorrhage. He
cut the cerebellum, in one of the animals, in different
ways; the animal could no longer sustain itself upon the legs,
as if it were paralytic; after twenty-four hours, it died of
convulsions. Rolando professes constantly to have observed,
that a diminution of the movements was in a direct ratio

! The account is detailed in a work by Rolando, on the Brain and
Nervous System, published in 1809. The statements in the text are
taken from Gall's * Sur les Fonetions du Cerveau,” vol. vi., which con-
tains extracts from a French translation of Relando’s work by M. Coster.
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with lesion of the cerebellum; the animal being sometimes
paralytic altogether, at times only hemiplegic, according as
the cerebellum was destroyed in whole or in part.

The experiments were extended to birds. Rolando re-
moved nearly the half of the right side of the cerebellum of
the common domestic fowl; immediately i became paralytic,
and fell on the corresponding side, without in any manner
being able to make use of the right leg, or execute with this
leg the least movement. Finally, the paralysis extended
wself to the two sides. It is acknowledged, however, that this
fowl occasionally shook its wings, and even moved its
inferior extremity,—a result attributed either to the mere
mobility of the muscular fibre, or to some remnant of the
cerebellum.

Early in the year 1822, a report, drawn up by the late
M. Cuvier, was presented to the Royal Academy of
Sciences of the Institute, on a memoir by M. Flourens,
having for its object the determination of the properties of
the nervous system, and of the action of these, and of
different parts of this system, in the motions called volun-
tary, or those of locomotion and prehension. The following
extract relates to cutting and removal of the cerebellum,
and is taken from a translation of M. Cuvier’s report, as it
occurs in Mr Solly’s valuable work on the brain. The
subject of experiment was a pigeon.

“ During the ablation of the first slices, ﬁnljr a little

weakness and a want of harmony in the movements occur, At
the removal of the middle slices, an almost general agitation
i the result. 'The animal, continuing to hear and to see,
only executes abrupt and disorderly movements. Its facilities
of flying, walking, standing up, &c., are lost by degrees.
When the cerebellum is removed, the faculty of performing
requlated movements has entirely disappeared. TPlaced on its
back, the creature could not get up; yet it saw the blow
that threatened it; it heard noises; it endeavoured to avoid
danger, and made many efforts to do so, without accom-
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plishing its object. In a few words, it retained the facul-
ties of perception and of velition, but it had lost the power
of making the muscles obey its will. It was with difficulty
that the bird stood up, resting upon its wings and tail. De-
prived of its brain, it was in a dormant state; deprived of
its cerebellum, it was in a state of apparent drunkenness.”

M. Bouilland repeated these experiments, and published
an account of his proceedings in a pamphlet, in which the
results are stated in the following terms :—* Mutilations
of the cerebellum were not accompanied by paralysis, or con-
vulsions, properly so called, but merely by disorder of the
locomotive functions; the faculties of equilibrium and progres-
sion were destroyed. The animals muftilated were still
capable of reflection, of hearing, of moving their limbs in all
directions, and most frequently these movements were
executed with extraordinary quickness and violence.”

# * %  When the cerebellum is totally disorga-
nised, or entirely removed, the animal is for ever deprived
of the faculty of equilibration, of walking, and of flying, if
a bird : all the efforts it makes are useless ; they merely
demonstrate, that though unable to perform any combined
motions, out of which station or locomotion results, it
nevertheless retains the faculty of executing partial move-
ments, and of moving its limbs in all directions.?

Magendie, who practised also these mutilations, states
that, if a wound be inflicted on the cerebellum, the animal
seems compelled by an imward force to a retrograde movement,
although making an effort to advance; and that if the .
crus cerebelli on one side be injured, the animal is caused
to roll over towards the same cide. Sometimes the animals
made sixty revolutions in a minute, and continued this
movement for a week without cessation. Division of the
second erus cerebelli restored the equilibrium.?

Magendie, moreover, states, in his work on Physiology,

1 Solly on the Brain, p. 306. % 1bid. p. 314.
3 Vide Carpenter’s Human Physiology, 24 edit. p. 217.
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that he has seen, and has demonstrated to others a great
many times, in his course of lectures, animals deprived of
cerebellum, and which, nevertheless, evecuted very regular
movements.)

The following quotation furnishes an account of further
experiments on the living cerebellum, practised by DL
Fodera, in presence of Gall, Dannecy, Fossati, Londe, and
Georget ; the results are given by (all, in the subjoined
statement :—

“ The two first rabbits from which the central and
superior parts of the cerebellum were removed, died in
three or four minutes. The hamorrhage, as well as the
convulsions, were considerable. The section was made
from below, upwards. In one of them, the medulla oblon-
gate was reached by the instrument, and tetanic convul-
sions were the results.”

“ The same operation was performed on a third rabbit.
It had an astonished look, started, ran almost constantly
‘backwards, drew the head several times backward, leaped
into the air in starting ; twice it leaped to the height of a
foot and a half. When it was pricked, it drew back its
limb rapidly. We destroyed, by little and little, the whole
of the centre, and a portion of the hemispheres of the
cerebellum. The symptoms increased with the destruction.”

“ The first pigeon whose cerebellum we destroyed, like
the preceding rabbit, drew its head strongly backwards,
going sometimes forward and sometimes backward.”*

Here, then, we see the results of mutilating that par-
ticular division of the encephalon, which furnishes the
greatest facilities of all for its separate lesion. The varying
and contradictory character of the effects obtained, will be
appreciated at a glance by referring to the sentences in
the foregoing extracts which have here been rendered in
italics. Rolando found the viviseetion in question to induce

! Milligan’s Translation, 4th edit. p. 183.
* Combe’s Translation of Gall on the Cerebellum, p. 405.

"

-
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convulsions and paralysis; Flourens gaimed by his pro-
ceedings a loss of harmony in the action of voluntary
muscles ; Bouilland’s subjects sustained no paralysis, but a
destruction only of the powers of maintaining equilibrinm
and of progression, with retention of muscular mobility in
any direction ; Magendie obtained an invincible disposition
to retrograde movement, stating tlat his animals, after loss
of the cerebellum, could yet execute very regular, com-
bined movements ; and, lastly, Fodera’s mutilations were
followed in some instances by convulsions and death, in
others, by kicking and leaping, and by movements pro-
gressive as well as retrograde.

It will thus be seen that no two of the above instances
presented anything like coincidence in the results; but
that, on the contrary, direct contradictions occur. Rolando’s
paralysis is met by Bouillaud’s no paralysis; Flourens’
wmability to regulate movement, iscounterpoised by Magendie’s
capability, confirmed by Fodera’s experience ; and the same
contradiction is seen throughout the entire history of these
vivisections ; there is no single fact recorded by one
operator, which is not counteracted in its tendency to
any conclusion, by the experience of some of the others.

Diverse as are the statements regarding the visible effects
of lesions of the living cerebellum, the inferences regarding
the functions of this organ deduced by the experimenters
themselves vary quite to the same extent. Rolando pro-
claimed it to be the source of locomotive power ; Flourens
decided that it was no such thing, but only the co-ordinator
of the voluntary movements, and the balancer ; Bouillaud
maintained that it balanced the body only in station and
progression ; and Magendie concluded its office to be the
source merely of movements forward. Gall, who carefully
watched the repetition of these experiments, drew no
positive inference from the results which he witnessed,
observing, that ¢ they will always be found to differ accord-
ing to the irritability and the age of the creature, and

B
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according as the instrument is blunt or sharp, so that it
pulls more than it cuts.”

Many mutilations of the cerebrum have been practised,
with equal or greater contrariety of consequent doctrine ;
those performed on the cerebellum, however, have alone
been detailed, for the reasons before stated, and also be-
cause from many individuals they have received an amount
of attention and consideration which, it is conceived, can
have arisen only from a total disregard, or fﬂrgetflﬂness,
of their true history.

The experiments of Flourens, in particular, are perpe-
tually appealed to, as if they furnished results uniformly to
be obtained ; whilst those of the other vivisectors receive but
little notice, and that only in so far as they are supposed to
coincide with those of Flourens. The great name of Cuvier,
always mixed up with them, has probably supplied the
reason of this pre-eminence. It is yet remarkable that
ph}fs:iﬂlﬂgists, commenting on mutilations of the cerebellum,
and assuming the effects narrated in Cuvier’s report, to
constitute the normal consequences, so to speak, do but
rarely agree with Flourens as to their doetrinal value ;
scarcely any two deducing identical conclusions from the
same premises.

M. Foville,) admitting the facts adduced, thinks they
confirm his own notion, that the cerebellum is the central
organ of sensibility. ¢ The opinion advanced,” says he,
“ that the cerebellum is the regulator of the voluntary
movements, if we attentively consider the reasoning on
which it rests, seems to me to strengthen the idea which
places the central seat of sensibility in the cerebellum.
After having injured the structure of the cerebellum ex-
tensively, we have observed that animals preserved the
power of moving their limbs, but had lost that of co-ordi-

' Diction. de Med. Pratique, Art. ENCEPHALE, p. 204. Quoted by
Solly.
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nating the movements of these in a manner convenient
to station, progression, flight, &c. Dut when we will to
perform, and actually perform, certain movements, do we
not distinetly feel that we execute them? The man who,
with his eyes shut, moves his hand or his arm, does he
not also as distinetly feel that he moves these parts as if
he followed them with his eyes ? whilst the paralysed man
who, with his eyes shut, is desired to move the paralysed
limbs, may be very willing to do so, though incapable, and
perfectly aware of his incapability of obeying; nor would
it be possible to persuade the individual so eircumstanced
that he did move his limbs.”

“If this be true (and no one, I think, will doubt it), how
can we expect, that an animal deprived of the faculty of
perceiving the sensation of the movements which it exe-
cutes, should execute them in the ensemble with harmony,
and in acecordance with a proposed end. How can we
expect it to walk deliberately, and to keep its equilibrium,
if it does not feel the ground upon which it stands, if it is
ignorant of the position in which its limbs are placed? 1
remember conversing with Sir Astley Cooper on this
subject towards the end of the year 1830. Sir Astley eited
to me the case of a man completely deprived of the faculty
of sensation in one arm and hand, the muscular power of
which was however preserved. When this man was de-
sired to take hold of and to lift any thing, he did so
very well; but if, whilst holding the object, his attention
was taken away from the hand, irregular contractions
of the limb commenced, and very soon the object fell to
the ground ; as soon as the patient ceased to follow the
contraction of his fingers with his eyes, nothing remained
to inform him that he held the object, when, of course, it
escaped from his grasp.”

¢ This and other cases of a similar description seem con-
clusive as to the fact of sensation being the true regulator
of the muscular motions ; it is by means of sensation that
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we are aware of the mode or degree of action of our
muscles, that we have the power of co-ordinating their
contractions in a suitable manner, and of executing a suc-
cession of voluntary movements in harmony with one
another. The faculty of perceiving the movements being
lost, we cannot answer for their precision or duration.”
Such is the reasoning which Foville employs, in dis-
proof of the essential office which Flourens and his followers
would attach to the cerebellum, as revealed by its mutila-
tions. Itishereby seen that, whilst Foville treats the results
as if they were invariable, and matters of course (which
it has just been shown that they are not), he yet regards
the inferences to be unwarranted by the facts of the case.
Dr Bostock states that Desmoulins disagrees with both
Flourens and Rolando, in thinking ¢ that the cerebellum is
the great agent either in producing or regulating muscular
motion, an hypothesis which appears to be disproved by
the most direct experiments.,”? Dr Bostock himself' says,
in reference to the experiments in question, “ In some
cases I should be inclined to draw an inference precisely
the reverse of that which has been formed by the author.”?
Dr Alison, suggesting his own explanation, remarks,
with regard to the effects induced by the mutilation, ¢ This
may be supposed to be, either because the injury produces
certain permanent uneasy feelings, such as vertigo, which
interfere with and confuse the sensations, by which the
voluntary movements are regulated; or because the re-
collection of muscular sensations, which are the guide to
all definite voluntary movements, depends upon the cere-
bellum, and is lost when it is destroyed.”?
Mr Herbert Mayo, on the same subject, says, ¢ The
simplest explanation of the phenomena above described,
is to suppose that an injury of the cerebellum, to a certain

! Bostock’s Physiology, vol. iii. p. 390.
? Bostock’s Physiology, vol. iii. p. 374. ? Alison’s Physiology,p 253.
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depth, produces a sensation analogous to vertigo; that the
animal conceives itself either to be hurried forward, and
makes a more or less perfect exertion to repel the ima-
ginary force, or to be moving backward, and moves its
limbs to a certain degree in correspondence.””

Mr Solly in discussing the present subject, observes,
“ A candid consideration of M. Foville’s opinions must,
at any rate, convince us that the views of Messrs Flourens
and Bouillaud cannot yet be regarded as established doc-
trines of physiology.”2

Thus, then, it would appear that, under circumstances
the most favourable for encephalic vivisection (which the
instance of the cerebellum certainly supplies), no uni-
formity in the results exists; that the facts proclaimed by
different physiologists are opposed one to another ; and that
the inferences deduced are as. various and contradictory
as the premises. This is so obvious, that had not all of
these writers had a prejudice against Gall’s views, they
would, probably, never have attached that importance to
these experiments, which most of them have done. The
chief merit of them in their eyes seems to have been, that
they appeared to afford something like fact and argument
in opposition to Gall, '

It will, however, be asserted that vivisections have, in
many cases, advanced the progress of physiology, and
especially that, in the determination of the functions of
individual nerves, the method has proved itself to be sound
and effective. That the experimental proceedings with
living animals have been turned to useful and practical
aceount, is certain; but what fact, noticed in the animal
economy, under any set of circumstances, will not be
beneficially employed by a philosophic observer? This,
however, is not the place to discuss the true value of vivi-
sections in all cases ; the present purpose is to determine

! Mayo's Physiology, p. 245. ? Solly on the Brain, p. 323.
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their worth as a means of discovery in cerebral physiology ; at
the same time, the writer conceives himself to be authorised
in affirming that, even in the case of particular nerves, the
functions have not, properly speaking, been made out by
vivisections ; and that, where any certainty exists on the
subject, a great deal had been done to bring this about
before the mutilations were practised ; and that these latter
may be said to have confirmed what was previously all
but ascertained, rather than to have constituted the primary
means of discovery, after the manner of modern. attempts
by lesions of the living brain. This subject, however, in
its positive bearings, will receive a more ample discussion
in a subsequent part of this treatise. At present, it may
be sufficient, in going back to the history of experiments
on the nerves, to show that, if the experimenters had
commenced in utter ignorance of the definite functions of
various parts of the nervous system,—if they had pro-
ceeded, in the absence of all preliminary and fruitful
research, to have cut, and simply to have looked at the
immediate consequence, the results would have been little
less jejune than those with regard to the cerebellum, and
other portions of the encephalon. And as the discovery
of the functions of the spinal nerves, and the various
mutilations practised in the course of the investigations,
have contributed more, probably, to mislead physiologists,
in their estimate of the actual value of vivisections, than
any thing else, it shall here be shown how little uniformity,
either in the facts or the conclusions, has been obtained
in the mere matter of the mutilations ; and of what little
value the inferences would have been, had they been de-
duced solely, or primarily, from noticing * what effect is
produced.”

When Sir Charles Bell experimented on the facial branch
of the fifth nerve, he found, on dividing its trunk, that the
power of elevating and projecting the lip, as in gathering
food, was no lgnger exerted ; and thence inferred that its
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funetion was for voluntary motion as well as for sensation.
Other experimenters showed that here was a mistake, and
that the motion did not ocecur, because of the absence
of excitor sensibility; just as Foville reasons on the de-
fective movements after destruction of the cerebellum.
Whilst Bell is considered to have really established the
separate functions of the different roots of the spinal nerves,
the anterior being for motion and the posterior for sensation,
the history of this question presents the greatest contrariety
in the results of vivisection. DBellingeri was in this way
led to the belief that the anterior roots were for the flexion
of the various articulations, and the posterior for their
extension. Magendie, in prosecuting this department of
experimental inquiry, maintained that the anterior were
subservient in some respects to sensation as well as to
voluntary motion. Altogether, the effects consequent upon
the vivisections were any thing but decisive ; and it was
only by the correction and explanation which they received
from other sources of knowledge, that conclusions at all
satisfactory could be drawn from them. It is not meant
that there is a precise parallel between such experiments,
and those that have been referred to in the case of the
encephalon ; the conditions of experiment vary most ma-
terially. In a subsequent part of this work there will be
occasion to refer to the matter in this point of view; they
have been noticed at present as indicating that, even in the
chef d’auvre of the vivisectors, the course has not been quite
so smooth, and so facile, as popularly supposed. Further,
it may be observed that, up to a very recent period, the
vivisections in question were always conceived to de-
termine that the functions of divisions of the spinal cord
were respectively similar to those of the roots connected
with them. ¢ No one,” says Sir Charles Bell,! ¢ has given
reason to doubt the correctness of the statement that T

! Bell’s Anatomy, vol. ii. p. 583,
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have made, that the anterior column is for motion, and the
posterior for sensibility.” How prematurely all this was
assumed, will be apparent from the following circumstances
related by Dr Carpenter, who states as follows:—* The
recent experiments of Valentin, whilst they fully confirm
Sir C. Bell’s determination of the functions of the roots of
the nerves, coincide, to no small degree, with Bellingeri’s
opinion in regard to the offices of the anterior and posterior
divisions of the cord. He obtained reason to believe that,
in the frog, neither the superior nor inferior strand of the
cord (posterior and anterior columns in man) solely pos-
sesses motor functions ; but he found that, when the former
were irritated, sensations predominated ; and when the
latter, motions were chiefly excited. He further states
that, if the superior strand (posterior column) be irritated
at the point at which the nerves of either extremity are
given off, that extremity is exfended ; and that if the inferior
strand (anterior column) be irritated, the extremity is
flexed. At their entrance into the spinal cord, therefore,
it would appear that the motor fibres of the extensors pass
towards the superior stratum (posterior column in man),
whilst those of the flexors are continuous with the inferior
stratum (anterior column) ; their course being more altered,
however, when they are examined far from the point of
issue.”! And, in the latest publication of any standing
which the author has seen, and which refers to this sub-
ject, the following occurs :—¢ Could it be proved that the
anterior or motor roots were exclusively connected with
the antero-lateral columns, and that the posterior or sensitive
ones arose exclusively from the posterior columns, then
there would be good anatomical grounds for the doctrine
so long erroneously prevalent, that the functions of the
columns coincided with those of the roots, that the posterior
columns were sensitive, and the anterior motor ; but no-

! Human Physiology, 2d edit. p. 129.
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thing is more certain than that both roots are connected
with the antero-lateral columns, Hence, all that anatomy
warrants us in stating is, that the antero-lateral columns
are probably compound in function, both motor and sen-
sitive. Respecting the office of the posterior columns little
can be said.”!

Other mutilations, exploratory of the functions of indi-
vidual nerves, have produced opinions and views equally
discordant. Thus, with regard to the sense of taste : that
it constitutes a special sense, like smell, sight, and hearing,
physiologists are now pretty well agreed., In the uncer-
tainty which has existed as to its subservient nerve, the
vivisectors have again taken the field ; with what uni-
formity in the results, let the following fac¢ts decide. In
1834 or 1835, Professor Panizza cut sundry nerves sup-
plying the tongue, and drew the conclusion from the effects
produced, that the glosso-pharyngeal was the special nerve
of taste; immediately after the publication of these ex-
periments in this country, they were repeated by Mr Herbert
Mayo, who obtained contrary results, and maintained that,
not the glosso-pharyngeal, but the lingual branch of the
fifth nerve, endowed the tongue with gustatory sensibility.
Shortly after, Dr Alcock of Dublin, followed in the same
track, and concluded that filaments of both glosso-pha-
ryngeal, and lingual division of the fifth nerve, subserved
the function in question.?

In illustration, however, of the inutility of vivisection
as a source of direct proof in these researches, nothing is

! Anatomy and Physiology of Man. By Todd and Bowman. Part
2d, p. 316.

* Panizzas’ experiments are related by Dr Burrows in one of the
numbers of the London Medical Gazette, for October 1835; the account
of Mr Mayo's experiments occurs in a later number of the same year.
Dr Aleock read an account of his own proceedings at the meeting of
the British Association for the Advancement of Science, in the year
1836 ; the paper was reprinted in the Medical Gazette in the following
December.
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probably more striking than Magendie’s experiments on
the facial branch of the fifth nerve. ¢ I have cut,” says
he,  the fifth pair of nerves in an animal, and instantly
it lost the sight of the same side.”! From this and other
experiments, he threatened, for a while, to supersede the
understood functions of the optic nerve ; and, indeed, of
those of the other nerves of special sense—conceiving the
fifth to supply the main requirements, judging from the
mere vivisections.

Mutilations of the living brain, as a means of discovery
in physiology, would, it is conceived, have been long since
aiven up, had their worth been estimated without prejudice;
and, indeed, it is only when support has to be rendered to
some favourite theory which rests primarily upon facts
obtained by this means, that any physiologist of note
attaches much importance to them. It is known that
even Sir Charles Bell, in his later publications, spoke very
slightingly of the method, notwithstanding the comparative
success that attended his own employment of it. And, in
the rising school of more modern physiologists, it is grati-
fying to notice that Dr Carpenter virtually gives it up as a
source of discovery. ¢ It frequently happens,” says he, in
his Human Physiology, ¢ that when such violent operations
are practised on the nervous centreg, they oceasion an
amount of general disturbance, which suspends or modifies
funetions that have no immediate connexion with the organ
in question; so that we cannot safely attribute the alteration
in them to the loss of it.” And again, * There is much
difficulty in ascertaining the really elementary functions of
the nervous system by experiments upon animals; and it
is only when their results are corrected and explained by
pathological observation on man, that they have much
value to the physiological inquirer.”

There will, in the sequel, however, be an attempt to

! Magendie’s Physiology. Milligan’s Translation, p. 48.
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show that, after the funections of individual parts of the
encephalon and of the nervous system have been truly
discovered, the results of mutilations harmonise completely
with the knowledge which has been obtained by a method
of research more justly fitted for its purpose. In the
meantime, it is conceived that it may safely be maintained,
as a corollary from all that has preceded, that vivisections
should never supply the primary fundamental evidence
respecting the functions of any portion of the encephalic
mass, or, indeed, of the nervous system at large, however
they may, in some instances, confirm what they must ever
be inadequate to prove.
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CHAPTER III

ON COMPARATIVE ANATOMY AS THE PRIMARY AID TO
DISCOVERY OF THE CEREBRAL FUNCTIONS.

WHEREVER there are observed sure and unequivoeal signs
of conscious existence, the presence of a brain and nervous
system is inferred. Self-consciousness, in the order of
nature, would seem to be universally manifested by the
instrumentality of brain; a communication with the outer
world being established, and maintained, by the agency
of nerves. On these general propositions physiologists are
mainly agreed. Among speculative philosophers, some
will be found who contend that the soul of man, the imma-
terial principle of his nature, will, in some of its attributes,
display activity in complete independence of bodily organ-
isation ; this, however, is a hypothesis which may safely
be disregarded, seeing that it is opposed to all conclusions
of experience, and to the opinions of those whose antecedent
studies give weight to the judgments which they enounce.

The office of the brain and nervous system, then, is
to subserve the superior and special properties of animal
life ; and it is ascertained as a fact—(which in the absence
of positive knowledge might have been inferred)—that a
remarkable and obviously adapted modification of the
subservient tissues coincides with variations in the animal
type. Thus, at the bottom of the scale, insects and the
mollusca have so inconsiderable a development of the
nervous structure, that some have conceived them to be
devoid of its crowning constituent, denying that they
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possess a brain. This, however, must be a mistake ; if they
have consciousness, it must operate through some organisa-
tion, and whatever be the form or locality of the latter, it
must, because of its function, constitute the analogue of what
all acknowledge to be brain in the higher classes of animals.
In ascending the scale, and coming to fishes, we observe
a decided advance in the organisation of the brain and
nervous system. Whilst, in the invertebrata, the actual
brain is hardly distinguishable from the ganglial termi-
nation of the nerves of sense, in fishes, with which the
vertebrated creatures commence, nervous masses, corres-
ponding to the cerebral hemispheres and the cerebellpym in
mammals, become apparent; and with these coincide higher
instinets, and shades of intelligence in its lower forms. The
yet higher power, and the varied states of consciousness
which birds exhibit, correspond with increased development
of the cerebral structure; the proportion of this to the size
of the body, to the ganglia of the nerves, and to the spinal
cord, far surpassing that which exists in fishes. In the
mammalia, the advance which is made in the organisation
of brain, is very remarkable. Its magnitude, absolutely
and relatively, greatly exceeds the corresponding structure
in the inferior tribes; and the hemispheres begin to assume
a convoluted and more complex appearance. Indeed, the
law obtains throughout the whole animal series, com-
mencing with the very lowest creatures, and ascending till
we arrive at Man; the loftier the psychical attributes, the
more highly organised is the associated brain.

Not only is there agreement among physiologists with
respect to the above general truths; but a yet more striking
law, in relation to this subject, seems also to receive a
recognition that is all but universal. Thislaw may thus be
stated:—SIZE, OR AMOUNT OF NERVOUS TISSUE, CONSTITUTES
A DIRECT ELEMENT OF FUNCTIONAL POWER,—a law which
brings the brain and nervous system into harmony with all
other created things. In physics, the law is obvious at
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once. Size of any given body is always regarded as not
the least important property, in an estimate of its power;
and, in the vegetable world, productive energy is always
qualified by size or amount of structure. In the animal
kingdom, independently of the nervous system, the influence
of organic size upon energy of function, is every where
admitted. Capacious lungs are more likely to be vigorous
in the execution of their office, than smaller ones. A large
heart will usually propel the circulating fluid with more
energy than one that is small; and a like principle holds good
with respect to the abdominal viscera; in short, observation
has revealed the truth, that the law which regulates the
vigour and energy of inorganic matter, of vegetable, and
general animal life, prevails also in the particular constitu-
tion of the brain and nerves. Thus, as a general rule, the
senfient nerves bear a proportion in size to the degree in
which the power of sensation is possessed. Desmoulins
states that, in man, the posterior roots of the spinal nerves,
. being for sensation, in supplying the superior extremity,
have at once an excess of volume and of surface, at least
five times greater, both for each individual fibre, and for
the bundle resulting from them, than the anterior roots
which are appropriated to motion. And this fact corre-
sponds with the exquisite sense of touch possessed by the
human hand. The same author further mentions, that the
single nerve of feeling ramified on the tactile extremity of
the proboscis of an elephant, exceeds in size the united
volume of all the muscular nerves of that organ.

As in animals, and parts of animals, possessed of acute
sensation, the subservient nerves predominate over those
which are for motion, so, in like manner, where muscular
power is predominant, the mofor nerves are in excess.
It is said that in the horse and the ox, the sum of the
muscular roots supplying the limbs exceeds considerably
that of the sensitive roots; this arrangement corresponding
with their imperfect sense of touch, and great bodily
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strength. In birds and reptiles, whose scaly skins limit
their sensibility, a like preponderance of motor over sentient
nerves exists. The tail in some species of monkeys, the
wings in some bats, and the claws of certain birds, are re-
markable for acuteness of sensation; and, in such cases,
the parts are largely furnished with nerves that correspond.

As with the nerves of common sensation, so it is with
those of the special senses. The olfactory nerve, as a
general rule, bears a fixed relation to the extent of surface
within the nasal cavity, to which it is distributed. The
pituitary membrane which lines this cavity, always exhibits
some proportion, in surface and extent, to the intensity and
energy of the sense of smell. The internal nostrils of the
North American, who is remarkable for acuteness in this
sense, are of unusual size; and the same is said to be true
of all the savage tribes, who possess an extraordinary
endowment in this respect. The olfactory nerve in Man,
and the quadrumana, is much smaller than in the horse,
and the dog, and many other creatures. In some animals,
the ganglion with which it is in especial connexion, called
bulbus olfactorius, is so large as to have been mistaken for
the brain itself. In the mole it is very large, while the
optic nerve is small; whereas in the eagle, these proportions
are reversed, the optic greatly predominating over the
olfactory nerve. In all these instances, there obtains a
striking coincidence between the size or amount of nervous
tissue, and the energy of the associated function. The same
law is found to prevail with respect to the other nerves of
special sense. Wherever a remarkable manifestation of
power is discovered, there (regard being had to certain
qualifying circumstances), will a predominating nervous
apparatus be always found. Thus it has long been known,
that most mammals exceed man in the acuteness of their
hearing, and they equally excel him in the size of the
auditory nerve. This may be verified by examining that
structure in the sheep, the cow, or the horse, in which
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instances it is of much greater extent than in the human
subject.

These illustrations, however, need not be pursued. The
great fact that size of constituent parts of the nervous
system influences energy of function, is never questioned,
excepting to serve some temporary purpose. All the leading
physiologists of the present day distinetly recognise it.
“ No intelligent person,” says Dr Carpenter,' * can doubt
that, as we descend the scale of being, instinet is gradually
superseding reason; and that, in the lowest vertebrata, the
manifestations of the latter are extremely feeble, nearly all
the actions of life being guided by the former. Now, on
looking at the encephalon, we perceive a difference in the
relative proportions of its principal divisions, so closely
corresponding with these, that it is difficult to imagine
them unconnected. In proportion as we descend the scale,
we find the cerebral hemispheres diminishing in relative
size, whilst the ganglia, at the origin of the nerves of special
sensation increase to a remarkable degree; and we cannot,
therefore, but consider it probable that these ganglia and
tracts of grey matter whose size in man is so trifling in
comparison to the bulk of his cerebral hemispheres, are
subservient to those instinctive actions which are prompted
by sensations, but in which wvolition does not partake.”
The particular views expressed in this quotation, will be
discussed before the termination of the present chapter.
The immediate purpose is to exhibit the general notions
propounded regarding the influence of organic size upon
functional power.

In a marginal note? that occurs in one of Mr Newport’s
contributions to the Royal Society, referring to an anato-
mical examination of the spinal cord of a lobster, which
exhibited the motor columns and nerves of the usual size
and appearance, but the ganglia of the sensitive columns

! Human Physiology, p. 210.
? Quoted by Solly on the Brain, p. 38.
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exceedingly small, this gentleman asks:—* May we not
infer from this fact, that the degree of sensation in the
nerves belonging to the spinal column very much depends
upon the size of the ganglia, and the quantity of grey
matter they contain?”

Dr Todd and Mr Bowman, in their work before quoted,’
observe—* We think that all observation, both in man
and in the lower animals, proves that the energy of any
nervous centre always bears a direct proportion to its
bulk, whether absolute or relative.”

From the foregoing circumstances, a means is consi-
‘dered by many to have arisen, by which a demonstration
of the offices of individual parts of the encephalon could
be made. Because, in the manifold species of animals, a
modification in form and size of the brain and nervous
system is witnessed, presenting an obvious correspondence
with their position in the scale of psychical endowment,
physiologists have attempted from such data to pronounce
particularly upon the relations subsisting between structure
and function; conceiving themselves to be, in some respects,
in a condition to decide upon the office of individual parts
of the encephalic mass. The possibility. of accomplishing
this result, in any supposition, will be discussed presently;
meanwhile, it is here contended that, by comparative ana-
tomy as a direct means, all attempts of the kind are likely
to continue, as they have ever been, useless and void of
all sure and positive issue.

If the natural history of the best examples of every class
of animals were complete; if their habits, and feelings, and
varying shades of intelligence could all be deduced accu-
rately, through the existing opportunities for watching
their actions ; and, more especially, if the conclusions re-
garding these would admit of some definite classification,
without which, facts could hardly be multiplied by different

! Physiology of Man, p. 367.
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observers, so as to admit of comparison with one another ;
if, in one word, there were materials for some reasonable
psychology of the lower creation, then the first requisite
of success would be possessed. In order, however, that
individual qualities, as evinced in the habits to which they
systematically led, should, in different species, be success-
fully compared with some particular arrangement of ner-
vous matter, would it not be necessary that the brain and
nerves should be constructed upon some model approxi-
matively unique in jorm, so that analogous parts in different
tribes of animals should with certainty be recognised ?
Should not function and structure both be understood, ere
any comparisons between them could be availably made ?
Again, as another preliminary condition for the successful
prosecution of cerebral physiology, through comparative
anatomy as the direct way, the influence of size of structure
upon funetional power, needs consideration. It does not
require to be werified. It is already demonstrable, but the
modifying power of other conditions on it is what is wanted to
be known. If we could realise all these prerequisites,
cerebral physiology might become, to a great extent, parti-
cularided and assured, directly, by the method in question.

But the required conditions most certainly do not exist.
Respecting the precise actions of many species of animals,
much uncertainty prevails; arising, in some instances, from
defective means of observation, and in others from the
contradictory accounts afforded by writers of equal weight
and authority. On the inwardly conscious states which
originate habits and tendencies in the lower animals, doubt
must always prevail to an extent admitting of no compa-
rison with that which obtains in our own species; we
communicate among each other by means of speech, and
we have the experience of our own thoughts and feelings,
in reasoning concerning the springs of conduct in others;
‘but this is not our case with respect to the inferior creatures ;
we can judge of them only from their movements and eries,



TO DISCOVERY OF THE CEREBRAL FUNCTIONS. 43

and reason from analogy regarding their import. And
when did mankind ever agree, in reasoning uniformly
from analogy? Thus, with animals, the same actions,
when considered in relation to the internal impulses
whence they originate, receive in many cases different
interpretations from different observers ; and again, where
concord in this respect obtains in great part, a contrariety
will not unfrequently arise as to whether the habits come
from instinctive inclination, or from some training of the
intelligence. Illustrations of these propositions abound in
- works on zoology and natural history, and their notoriety
renders it unnecessary that they should here be exempli-+
fied; they go, however, plainly to show that we neither
are, nor are likely to be, in a state for classifying the in-
stinets, the feelings, and intellectual powers of the brute
creation, in such a manner as to furnish independent mate-
rials for comparing these with separate divisions of the
encephalon,

Yet, if this precise classification of the instincts, emotions,
and powers, throughout the animal kingdom, were prac-
ticable, the difficulty would still remain of fixing upon the
particular nervous mass appropriated to each sense or
faculty, so long as the basis of our investigations consisted
primarily, in the comparison of different species one with
another. By this means, excepting as a secondary or
subsidiary source of aid, we never could be sure that in
all, or even in most cases, we had defined the exact ana-
logues of any given structure in various species. As the
matter stands, this is sometimes accomplished in general
physiology with some difficulty, proceeding, as we do in
reality, on a different plan to the one now under discussion.
If we could imagine to ourselves, that physiologists were
commencing their inquiries de novo, without any antecedent
knowledge gained primarily by studying the human type,
the unfitness of comparative anatomy for constituting the
first path to any obscure, and totally undetermined, region
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of physiology, would require but little argument for its
demonstration. Suppose, for example, we had not made
out from studying our own species,—from knowing, by
consciousness as well as by general experience, the dis-
tinctness of the senses and their organic connexions, how
unavailable would have been all our dissections of reptiles,
fishes, birds, and mammals ; the difference in form of
analogous tissues would probably for ever have interfered
with a recognition of their functional identity. Cerebral
physiology, with some physiologists, is very much in this
supposed state; to this matter, however, ample recurrence
will be made as we advance,

Let us assume, for the argument’s sake, that a complete
and satisfactory psychology of the inferior creation were
determined, and, at the same time, that no use could be
made of knowledge gained by researches already made on
man ; how, in such a case, would the comparative anatomist
proceed to compare cerebral structure with cerebral structure
in different species, so as to verify their analogies, and to ap-
propriate any given faculty thereunto? Mechanical forms and
lines of demarcation would never enable him to do this; in
such a point of view, no unity of type pervades the animal
creation. Some physiologists, looking only to external
resemblance, formerly imagined that that portion of the
nervous system termed the great sympathetic was identical
with the aggregate system, as it exists in certain lower
orders of creatures. It is now, however, generally admitted
that, where there exist separate sets of funections, organic
and animal, there, also, are to be found two corresponding
systems of nerves. Indeed, by keeping in mind, in some
instances, the distinetness of function, separateness of the
organic connexion has been discovered, where previously
it had been scarcely suspected. How would the analogy of
the supra-cesophageal ganglia, in some of the invertebrata,
with the encephalic masses in the vertebrata, have been
determined by mere contemplation of the forms? In the
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butterfly and in the sepia, one rounded mass gives origin to
the various nerves of special sense; whereas, in the fish,
the corresponding structure is divided into several distinet
parts, each being connected with some special nerve.
Who, judging from configuration and external appearance
merely, would pronounce the intracranial structures in
fishes to constitute the analogue of the structures enclosed
within the head of the higher mammalia? Anatomists of
the highest repute, notwithstanding the aid derived from
other sources of knowledge, are not yet agreed as to the
correspondence which obtains among the particular masses,
in a comparizson of mammal brains with those of fishes, or
in some instances even, on comparing different kinds of
fishes’ brains one with another. Thus, with respect to the
first, or anterior pair of knots of nervous substance, found
within the heads of fishes, they are considered by Arasky,
Serres, Desmoulins, Carus, and Tiedemann, to be analogous
to the cerebral hemispheres in man ; whilst Collins, Monro,
Camper, Ebel, Treviranus, and Cuvier, regard them merely
as connexions of the olfactory nerves. Again, the second
cerebral mass is believed, by the last named physiologists,
to constitute the cerebral hemispheres; the former group
consider it to form the analogue of the corpora gquadri-
gemina. The subjoined extract still further illustrates the
difficulty of identifying corresponding parts of the brain in
different species ;—the brain of fishes is in question,

“ The tubercles sitnated on the inferior surface of the
brain, and immediately beneath the optic lobes, are gene-
rally of small size, and seldom contain a cavity ; between
them are the infundibulum and pituitary gland, generally
of very large proportional size. Respecting their analogies
and names very much difference of opinion exists. Haller
termed them the inferior protuberances of the olfactory
nerves ; Cuvier considered them as the two optic lobes;
Dr Grant calls them the cerebral hemispheres, and sup-

poses they are the representatives of those parts in the
J
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higher animals; Serres considers them appendages to the
optic nerves, and analogous to the tuber cinereum ; Vieq
&’Azyr, Arasky, and Carus, consider them analogous to
the corpora mammillaria of higher animals; Tiedemann
does not decide upon this point, but judges (from the situa-
tion and form of the tubercles) that the latter hypothesis is
the more probable one.”!

Mr Solly, in treating of the structures in the whiting,
which he himself conceives to form the analogues of the
cerebral hemispheres, observes that Serres has even ne-
glected to include them at all in his description of this fish ;
they are noticed by Tiedemann, ¢ who deseribes them,”
says Mr Solly,? ¢ as analogous to the corpora striata rather
than to the hemispheres of the brain, and by Desmoulins
to the optic thalami. With all deference to the talented
authors of these opinions, I must say that I do not imagine
either of these analogies to be founded in fact.”

In birds, the encephalic configuration varies considerably
from that characterising the creatures below them in the
scale. The several ganglia, or accumulations of nervous
substance, which constitute the encephalon, are not placed,
as in fishes, one behind another, but rather one below the
other; the hemispheres being of such relative magnitude
as to overlap, in great measure, the ganglia which give
origin to the nerves of special sense. Yet the brain in
birds does not, for the most part, exhibit any thing of that
convoluted appearance observable in the brain of mammals.
The cerebellum is of such magnitude, and is so located, as
not to be difficult of recognition, although it differs from
the same organ in man in one important particular. The
lateral lobes are altogether deficient, or as nearly so as
possible ; there is little beyond the middle portion which
corresponds, or, at least, is supposed to correspond, with

I Cyclopedia of Anatomy and Physiology. Art. Nervous System,
{Comparative). By Mr Anderson.
2 On the Brain, p. 72.



TO DISCOVERY OF THE CEREBRAL FUNCTIONS, 47

the vermiform process in the human subject. Still, in
actual form, the departure of this organ from the type
observable in many other creatures, is great enough to
render its identification very improbable, if other aids than
those supplied by the mere configuration were not atforded.

In the mammalia, the convoluted character of the cere-
bral hemispheres distinguishes them remarkably; and the
secondary structures belonging to the encephalon, show
very decided modifications in outward appearance. When
different species among mammals are compared, the form
and relative position of constituent parts of the brain vary
very considerably. Thus, some anatomists have gone so
far as to deny the existence of posterior lobes in the cerebrum,
excepting in man and the quadrumana, resting this opinion
on the fact of the cerebellum being uncovered by the brain ;
amongst these rank names so high as those of Cuvier,
Serres, and Tiedemann. But Gall, Spurzheim, and others,
have maintained that such a conclusion is thoroughly
vicious ; that the horizontal posture in animals, in station
and progression, so modifies the relation of the vertebral
column to the cranium, that the great opening through
which the spinal cord communicates with the encephalon
is necessarily thrown further back than is the case in man,
and that this eircumstance explains why the cerebellum,
instead of lying under, is situated behind, the posterior
lobes. It is observed by Dr Spurzheim, ¢ Were it thus,
the existence of the front and middle lobes in all the lower
animals might also be disputed with perfect propriety. The
bulb of the olfactory nerve is covered by certain cerebral
parts in man, monkeys, and the phocz; but in the gene-
rality of mammiferous animals and birds, it lies, altogether,
anterior to the cerebral hemispheres; nevertheless, no one
concludes that they therefore want the front lobes.”' M.
Serres, in apparent contradiction with himself, yet says,

! Anatomy of Brain, p. 175.
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“ The encephalon of all vertebrated animals is construeted
after one uniform type, and with the same elements.”!
And also Cuvier, with like inconsistency,—* The brains
of the mammalia have the same parts as that of man.”?
Sufficient has been brought forward to show that nothing
like uniformity, in outward appearance, obtains with the
constituent parts of the brain and nervous system in different
tribes of creatures; and that, without some definite and
precise knowledge of function to start with, we could never
make out the physiology where it was previously unknown,
by any study of the forms and the relative position of the
several nervous masses. And even if, to some extent,
configuration and lines of demarecation did, in every species,
indicate speciality and analogy of structure, size, almost
independently of other conditions, would need to constitute a
measure of power, ere physiologists could determine the
allied function; or how, in striving to attach this to some
particular organisation, could any remarkable energy which
an animal might display be compared with some presumed
nervous apparatus, unless the development were absolutely
more considerable than in others, where the correspondent
power was but feebly manifested? Instances already ad-
duced have clearly shown that size of an organ is an element
in funectional energy ; yet it is but one, however important ;
for the rule respecting size as a measure of power, con-
stantly requires qualification, and more especially when
different species are compared. The ox and the horse,
whose brains exceed in magnitude that of the dog, seem
much below this animal in the vigour of their psychical
powers. The spider, or the bee, whose drain, or apparatus
through which consciousness is manifested, is among the
smallest, far transcends, in signs of intelligence, the various
tribes of fishes. Indeed, in estimating the influence of size

! Anatomie du Cerveau, quoted by Spurzheim.
* Anat. Comparde, t. ii.—The asserted deficiency in the posterior
lobes of animals will again come under notice in a subsequent chapter.
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upon power, it is obvious, on a moment’s consideration,
that the extent of equality in all the other conditions must
first be ascertained ; and it is certain, that it is only when
the associated circumstances correspond; that size of struc-
ture supplies the true measure of functional power. And
how widely do all the conditions vary, when there is
question of different species ; and yet there are physiologists
who would determine the functions of parts of the en-
cephalon by comparative anatomy, as a direct means.

It must seem conclusive, then, that every prerequisite
of success is wanting for the prosecution of cerebral phy-
siology by such processes. We have no adequate know-
ledge of the mental functions in animals, to enable us to
single them out for the purpose of comparing them with
special structures; and, even if we had, these latter exhibit
no appropriate similarity in type throughout the animal
creation, so as to admit of the required comparison, and
identification in various species. The method, however,
has been tried ; and, now let us see with what results.

. Nearly all philosophers who have advanced definitive
propositions regarding the relations subsisting between the
structure and functions of the encephalon, have started
with the assumption that the intelligence was a faculty
unique, as consciousness was simple ; thence they have made
comparisons which have been devoid of all positive result,
and deduced inferences which have not been confirmed by
extended observation, and which, in any case, would have
been almost valueless in practical application. It is noto-
rious that the conscious attributes, in different orders of
being, vary in kind as well as in degree; some creatures
possessing psychical qualities, of which others make no
recognised manifestation. Were it, however, not so, it is
yet certain that the intelligence is compounded of many
faculties or aptitudes, notwithstanding the undoubted unity
of consciousness in the normal state: this iz a conclusion

in which all coincide, who have made the mind a subject
C
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of deep meditation. Under such circumstances, it is no
wonder that all attempts to define the organic relations
of the aggregate intelligence should have led to no
positive result. There would have been a similar failure
in the case of sense, in respect of which also, there is
unity of consciousness, could it have been studied only
in its general signification, without descending to the
particularities of sight, hearing, touch, taste, and smell.
*Such a proceeding very much resembles an effort to ex-
plain the physiology of digestion, as though it were a
simple function. ¢ If,” says M. Georget,! ¢ it be easy to
explain by one general power alone, the manifestation of
intellectual phenomena, it is not less so to explain that of
the digestive phenomena, by the general faculty of diges-
tion ; yet this general faculty is composed in man of the
particular faculties of masticating the aliment, of secreting
the saliva, of chymification, of secreting the bile and pan-
creatic fluid, of absorbing the chyle, and of ejecting the
alimentary residue ; all of which functions are attached to
distinet organs, the action of all of which concurs to the
same end.”

Proceeding in the way indicated above, assuming the
brain to form the simple organ of the intelligence, and its
absolute size to determine the functional vigour, Aristotle,
Erasistratus, Pliny, and Galen, as well as several modern
writers, have laid it down that Man owes his mental superi-
ority, organically, to the possession of a cerebral structure,
whose magnitude excels that of all other creatures. As
to a cursory observer the fact appears to be even so, the
notion, upon a superficial examination, looks plausible
enough. Yet, although, in far the greater number of in-
stances the rule holds good, it is liable to many exceptions,
and cannot constitute, therefore, the natural law. The
elephant, and certain cetaceous animals, have larger brains

! Physiologie du Systeme Nerveux, p. 127.
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than man. Again, the dog and the monkey, have smaller
brains than the horse, the ox, or the ass, and yet these
latter are inferior to the former in point of intelligence.
Indeed, in whatever way this assumed principle may be
tested, it will be found to be vicious in any extended
application.

Physiologists, perceiving the obvious fallacy involved in
the above rule, and yet certain, from observation, that size
of the brain has something to do with the intelligence
manifested in the animal creation, have next proposed to
estimate it, by ascertaining the proportion which the cere-
bral structure bears, in magnitude, to the rest of the body.
And here, as before, the proposition seems to hold good so
long as general results only are regarded ; and, at the same
time, some of the difficulties, created by the former scheme,
appear to be got rid of by the present one ; in the case of
the elephant, for example,—although this quadruped does
possess a brain that is absolutely larger than that of man,
it is yet smaller in relation to the size of the body. But un-
happily for this supposed discovery, it was soon ascertained
that the sparrow, the red-breast, the wren, the canary, and
some species of monkeys, have brains much larger in pro-
portion to their bodies, than man himself. Here, again,
the faulty method of comparing different species, as the
primary means of discovery, ended in its customary failure.

Scemmering, followed by some other physiologists, seeing
the insufficiency of this rule, attempted another, yet one still
resting on the comparison of things essentially dissimilar,
and things at best but understood in their generalities. He
set forth that the volume of brain, in relation to that of the
nerves, would furnish a true measure of the intelligence ;
and here, again, failure ensued. The proposition was not
based upon any careful analysis of instances, so as, by
individual facts, to come at the general issue; but the
opposite plan was adopted. It was remembered that,
vaguely speaking, man has generally the advantage over
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animals in the predominance of brain over the nerves;
descending, however, to particulars, the rule is not uni-
versal; in the monkey, the dolphin, and in many birds,
the proportion is higher than in man.

Cuvier and some others have conceived that the pro-
portion between the brain and the spinal cord might furnish
the surest measure of intelligence in various species; such
a method exhibiting the predominance of the mental organ
over the nervous apparatus of the senses. Cuvier himself,
however, acknowledges exceptions, and cites the dolphin
as one.

Another scheme, had recourse to, among others, by
Richerand, consisted in estimating the relative magnitude
of the head and face; the degree in which the former
preponderates over the latter being supposed to supply the
richt measure of the intelligence. Thus, man is at the top
of the scale ; and the most stupid and ferocious animals,
with enormous jaw-bones and small brains, are at the
bottom ; and this fact arises, it is maintained, from the
circumstance of their whole existence being coneentrated
in the exercise of the senses of taste and smell. This very
plausible idea, however, will not harmonise with all ex-
perience ; for in this instance, once more, two sets of facts
are compared, not in their nature directly comparable; the
face has its own functions to perform, and its size, in a
general way, can have but an accidental relation to that of
the brain, whose functions are of an entirely different order.
If we go no farther than our own species, the failure of the
present scheme is at once revealed. Leo X., Montaigne,
Racine, Mirabeau, and Franklin, had large heads and large
faces; but whilst Bossut, Kant, and Voltaire had large
brains, their faces were small. There is no evidence that,
in the former named personages, the size of face was any
cause of deterioration to their intelligence; or that the
latter received any intellectual exaltation, reasonably to be
attributed to their smallness of visage.
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Camper’s celebrated facial angle, as a means of gauging
the intelligence, took its origin in notions directly and
primarily obtained from comparative anatomy ; the angle
in question is formed, as is well known, by drawing one
line from the incisory teeth, in the anterior part of the
upper jaw, to the meatus auditorius, and prolonging
another from the same part to the most elevated part of
the forehead. The more nearly the angle formed by the
union of these two lines approaches to a right angle, the
higher will be the degree of intelligence ; and Lavater, in
conformity with such an ideal scale of perfection, has
constituted a progressive series, commencing with the frog,
and ascending to the Apollo Belvidere. This proposition
has received great attention, even from anatomists and
physiologists of great reputation; Cuvier furnishes a long
list of animals in its support. Now, although this method
leads, in many instances, to correct results, it will not serve
for universal application ; as a principle it is faulty, resting
upon vague analogy, and quite incapable of enduring any
rigorous test. Thus, the configuration and general mass
of brain being the same in two individuals, the one with a
large projecting jaw, and the other with a small one, the
angle will indicate a difference of ten, fifteen, or twenty
degrees, where no difference of intelligence really exists;
again, according to Blumenbach, three-fourths of the animals
known to man have the same facial angle, with every
possible difference in the kind and degree of faculties which
they possess; further, in many animals, the outer table of
the skull is so far removed from the internal, as in the
elephant, for example, that Camper’s facial angle yields no
index whatever to the development of the brain.

It is certain, indeed, that all the positions just reviewed
are baseless and untenable, yet they profess, nevertheless,
to shed such light upon cerebral physiology as to render
it a subject susceptible of practical application; and are
all assumed, more or less, from considerations resting,
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primarily, on comparative anatomy. It may be noticed,
that the foregoing propositions have been advanced by
their authors rather in the semblance of rules of art, than
definitively set down as awxioms wn science. More recently,
however, the functions of separate parts of the encephalon
have been expounded, by means of comparative anatomy,
in forms professedly seientific ; how far the spirit of science
pervades the doctrines now to be examined, the reader may
be in a condition to form some judgment on terminating
the present chapter. |

Dr Carus, who is Physician in Ordinary to the King of
Saxony, has for many years enjoyed considerable reputa-
tion throughout Europe, both as a human and comparative
anatomist; and, about five years: ago, he propounded to
the world, in a small volume, the * Principles of a new and
scientifically based Cranioscopy.”* In this work, Dr Carus
recognises a three-fold division of the contents of the
cranial cavity, grounded on the analogy of that which
obtains in the brain of a fish. ¢ In fishes,” says he, ¢ the
middle portion, that of the corpora quadrigemina, which
in man is so inconsiderable, is the most important and
most extensively developed; while in the higher order of
animals, the anterior mass (the hemispheres), and the
posterior mass (the cerebellum), are the most conspicuous.
In man, the characteristic feature is the enormous develop-
ment of the hemispheres. Farther, I have shown that
these three cerebral masses, which appear almost in the
same relations in the early human embryo as in fishes
(that is to say, the middle central mass is the largest), are
always to be recognised as endowed with a peculiar fune-
tion. The posterior cerebral mass is the centre of the
primitive fibres of the muscular nerves, and of those of sex.
In the middle cerebral portion, the primitive fibres of the
reparative organs are collected ; while in the anterior cere-

! Grundziige einer neuen und wissenschaftlich begrindeten Cranios-
copie. Von Carl Gustav Carus. Stuttrart, 1841.
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bral mass essentially, we find the primitive fibres of the
organs of sense, through the medium of which we derive
our ideas of sensible objects, and in a higher degree our
knowledge. In short, the three cerebral masses stand in
relation to the following psychological qualities :—

“ 1. The anterior cerebral mass (or the hemispheres)
is related to the power of representing ideas, to that of
recognising and distinguishing them, and to that of imagi-
nation.

“ 2. The middle cerebral mass (corpora guadrigemina)
is related to the feeling of the condition of our own organic
life (common sensation) ; and to sentiment, or to the feelings
which result from the combined action of all our moral
faculties.

¢ 3. The posterior cerebral mass (cerebellum) is related
to will, desire, and the instinet of generation.

¢ As the fundamental elements of mental life are only three
—to know, to feel, and to will—so are these three masses
the essential portions of the cerebral structure. From these
three proceed the three important nerves of sense, those of
smell, vision, and hearing, which again correspond to three
great regions of the cranial structure, the forehead, the
middle head, and the hinder head.”

An analysis, in further detail, need not be made of Dr
Carus’s scientific cranioscopy. It may be sufficient to point
out some few of its gross inconsistencies, and its utter
variance with all sound physiological demonstration or
reasoning. It is to be presumed that when the author in
question speaks of that which he calls * scientific,” he does
not propose to institute a new system of philosophy as well
as of cranioscopy, but that he recognises the validity of the
Baconian system, as applicable to the investigation of the
economy of nature. As then, in the progress of his work,
the influence of organic size in the eommunication of
functional energy is admitted and dwelt upon, it may be
well to ask him, whether it be a constant and universal
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tfact that, according to the development of the cerebral
hemispheres, the * intelligence” of the individual is exalted;
that, to take his own nomenclature in specifying the faculties
appertaining to the intelligence, Conception, (Vorstellen),
Perception, (Erkennen), and Imagination (Einbildung), are
in corresponding strength and activity, according-as the
cerebrum, or brain proper (being healthy), is large or small ?
A very few instances, taken from mankind indiscriminately,
would disprove such a position at once. If we go to the
next conclusion arrived at by Dr Carus, that Feeling is
associated with the corpora quadrigemina, where is the
proof that energy or intensity of this characteristic bears
any such relation? Vague analogies, admitting of various
interpretations, collected from the animal kingdom, assuredly
constitute no * scientific” basis for any such proposition.
Again, in regarding the cerebellum as the organ of the
Will and Desire, (Wollen, Begehren, ) aswell as of the sexual
instinet, where is the shadow of proof, physical or meta-
physical ? Have men strong determination and resoluteness
of purpose, in the general sense, always in proportion to
the development of the cerebellum? What evidence is
there to show that Desire, the subjectively-felt requirement of
any individual, apart from what relates to sex, is associated
specially with this structure, or is coincident, in any way,
with strength of the Will? We shall see, by and by, some
of the proofs which our transcendental philosopher adduces.
Meanwhile, let us ask, could a more unsatisfactory series
of propositions have been brought forward ? Could a more
meagre, gratuitous, and inconclusive analysis of the psychical
principle have been offered ?

We shall now proceed to the mode in which the above
notions are illustrated and supported. We are told, then,
that a large forehead, for the proper estimate of which
minute directions are given, indicates high intelligence,
and an appeal is made to well known examples for corro-
boration of this assertion. Let this particular fact, how-
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ever, be as it may, it is absqlutely untrue that size of the
frontal region furnishes any measure of the magnitude of
the eerebral hemispheres in the aggregate, which Dr Carus
maintains to constitute the organ purely of the intelligence.
It would be a wanton consumption of the time and patience
of the reader, to give proof of the justice of the assertion
that the size of the cerchrum stands in no fixed relation to
that of the frontal bone! Again, after having been given
‘to understand that Feeling, in what precise sense Dr Carus
very imperfectly defines, resides in the corpora quadri-
gemina, and that these are developed according to the
“ dominance of the vegetative life, and of the individual
feelings, without enlightenment by knowledge, and without
force of will,” we are directed to ascertain the capaeity of
the region enclosed by the parietal bones, in order to ascer-
tain the degree of prevalence of the qualities allocated in
the “ middle cerebral mass,” as he calls the corpora quad-
rigemina. To this, it may be observed, that the middle
region of the brain is certainly in excess over the anterior
and posterior regions, when the fulness and superficial
extent of the bones by which it is covered are propor-
tionately greaf, but it is the middle lobes of the hemi-
spheres, and not the corpora quadrigemina, that fashion
this portion of the onter head. It would be pure supere-
rogation to go into any defence of this assertion. Power
of will, and strength of desire, are to be inferred when a
large occipital region is discovered, according to Dr Carus.
The ¢ posterior cerebral mass” influences certainly the
size of the basilar portion of the occipital bone; but not,
necessarily, the entire occipital region, which is here pre-
sented to us, however, as corresponding in development
with the cerebellum.

It is difficult to conceive how a man of Dr Carus’s un-
doubted acquirements can have offered to the world such
an incongruous series of propositions as those exhibited
to us in this scientific cranioscopy ; and yet, within the
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last two or three years, it has been published in an
English dress by Dr Freund, in the pages of the Medical
Gazette, with a prefatory recommendation of its scientific
pretensions, in contrast with all previous attempts of an
analogous character.! Respecting the whole scheme, it
certainly is no injustice to pronounce it baseless, absurd,
and inconsistent; a scheme wherein the facts are only
partially true, and, when true, standing in no reasonable
relation to the conclusions deduced from them. Can this
be disproved? If not, there is decisive evidence of the
valuelessness of comparative anatomy, even in able hands,
when it is appealed to as the primary source of discovery
in cerebral physiology. It is surprising, indeed, to what
erroneous views a fault in method will lead the most
talented and the best informed. The mind, under such
circumstances, is with difficulty turned aside from the
anticipated result, even on the presentation of the most
glaring evidence,

Yet one other doctrine affecting the physiology of the
brain, formed mainly by studying the facts supplied by
comparative anatomy, remains to be examined; the one
suggested by Dr Carpenter.? This doctrine exhibits, in
Jorm, a much more philosophical character than that of
Dr Carus, though bearing some resemblance to it; on

! Dr Todd and Mr Bowman, in their recent work, refer to the notions
reviewed in the text in the following terms :—* Carus has lately pro-
pounded a new Cranioscopy, founded upon a tripartite composition of
the eranium, which bids fair to rival the system of Gall.” What utter
ignorance of the actual character of Gall's doctrine, its origin, and
progress, is implied in such remarks! No wonder that men do not
accept the physiology of the distinguished German, under such cireum-
stances. Carus’s “ Scientific Cranioscopy” rival Gall's Physiology of
the Brain! Nous verrons !

= Not only here, but in other places in this work, the author will have
to controvert the views of his friend, Dr Carpenter, who, for several
reasons, is the last physiologist with whom he would willingly differ.
Dr Carpenter’s talents and attainments, however, naturally render him
most influential with the rising generation ; and he is, undoubtedly, one of
the ablest exponents of physiological science we at present possess. For
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detailed examination, however, it betrays the faults and
imperfections which all the others exhibit, developed by a
method of investigation which is radically vicious; and, in
consequence, it will, in spirif, be found to deviate little
from its predecessors. In order that no accidental mis-
representation may be made regarding the views of this able
physiologist, Dr Carpenter’s own words, though previously
quoted for another purpose, shall again be given.  No
intelligent person,” says he, ¢ can doubt, that as we descend
‘the scale of being, instinet is gradually superseding reason ;
and that, in the lowest vertebrata, the manifestations of
the latter are extremely feeble, nearly all the actions of
life being guided by the former. Now, on looking at the
encephalon, we perceive a difference in the relative pro-
portions of its principal divisions, so closely corresponding
with these, that it is difficult to imagine them unconnected.
In proportion as we descend the scale, we find the cerebral
hemispheres diminishing in relative size, whilst the ganglia
at the origins of the nerves of special sensation increase to
a remarkable degree ; and we cannot, therefore, but con-
gider it probable, that these ganglia and tracts of grey
matter, whose size is in man so frifling, in comparison to
the bulk of his cerebral hemispheres, are subservient to
those instinctive actions, which are prompted by sensations,
but in which volition does not partake.” From what
follows, it would appear that Dr Carpenter, very much
after the manner of Carus, regards the corpora quadri-
gemina, as constituting the organic centre of the nerves ot
special sense, and the encephalic seat of the instincts and
emotions, alike in man and animals. ¢ It has been seen
that there is a distinct group of fibres in the medulla
oblongata, which has its ganglionic centre in the corpora
quadrigemina, and cannot be traced into the cerebral
hemispheres ; it is reasonable, therefore, to suppose that it

these reasons, it becomes the more necessary that his positions should
be disputed when deemed to be erroneous.
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is functionally as well as structurally distinet; and no
function can be attributed to them with such probability,
as that of producing those instinetive and emotional move-
ments of the body, which are excited and directed through
the sense of sight.”! Dr Carpenter, following Flourens,
maintains that the cerebellum is the harmoniser of combined
movements. Thus, then, according to these views, the
physiological division of the encephalon, is, first, into
cerebrum, the seat of intellect; mext, corpora gquadrigemina,
for the manifestation of the Instinets and Kmotions ; and
lastly, cerebellum, for co-ordinating the muscular actions.
Now in this theory, there is first of all to be noticed,
an entire absence of any definitive analysis of the mental
powers ; and, next, an arrangement of cerebral parts,
suggested mainly, it would seem, by the mechanical
arrangements of structure. The cerebrum forming, in
some physical points of view, a simple organ is made to
constitute the material instrument of the intelligence as a
faculty unique; the corpora quadrigemina, especially in
many inferior tribes, present every mechanical indication
of distinetness, and they are made to lodge the aggregate
of the feelings (which unguided or uninfluenced by intellect,
lead to instinctive and emotional actions); and the cere-
bellum, a separate organ, is made to preside over muscular
equilibrium. Before going into any details in objection
to the psychology involved in this doctrine, it may be well
to consider, in the first instance, how far Dr Carpenter is
warranted by faets, in referring to the quadrigeminal bodies
as constituting the central termini of all the nerves of
special sense ; afterwards, the difficulties of the theory in re-
lation to mental philosophy, and to certain generally admitted
principles in physiological science—prineiples at any rate
recognised by Dr Carpenter himself—shall receive attention.
It is to be gathered from the whole tenor of Dr Car-
penter’s observations upon this subjeet, that he regards the

! Hum. Physiol. p. 211.
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corpora quadrigemina as standing in the same relation to
the olfactory, optic, auditory, and gustatory nerves, as the
grey matter of the cord holds to the true spinal system of
nerves; these latter, if Mr Grainger’s dissections are to be
relied upon, always terminating in particular segments of
the said grey matter. But what anatomist has ever traced
the nerves of special sense, all, so far central as the termi-
nation which Dr Carpenter assigns to them? The present
writer would not rely upon his own acquaintance with this
matter, if it did not correspond with the statements of
others whose special vocation is practical anatomy; as it
is, he believes himself to be authorised when he maintains
that no reason whatever exists, apart from Dr Carpenter’s
theory, for thinking any of the nerves of special sense,
excepting the optic, run into the quadrigeminal bodies.
The olfactory nerves arise from the cerebral hemispheres,
and (except through these) have no connexion with the
ganglionic masses in question ; the auditory nerve arises
from the medulla oblongata; and, with respect to the
gustatory nerve, whether this be the glosso-pharyngeal, or
lingual branch of the fifth, or a bundle made up of filaments
from' both, there is no tracing its fibres beyond the medulla,
and certainly not to the corpora quadrigemina. It is
granted that inability, on the part of anatomists, to trace a
set of fibres beyond a certain point, is no proof that the
actual termination is at that point; until, however, some
evidence beyond mere assumption can be adduced to the
contrary, it must be taken to be so; or at least no one can,
meanwhile, justly reason on the opposite supposition. There
is, however, another, and more strictly physiological, diffi-
culty in the way of Dr Carpenter’s location of the instincts
and emotions, if the principle be kept in view which he
himself all along concedes, that size forms a leading element
of power; it is this,—there is strong reason for concluding
the anterior pair of the quadrigeminal bodies to be already
engaged by the sense of sight; a fact which leaves only
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the posterior pair for the manifestation of every instinet,
and of every emotion; although these festes, as they are
sometimes called, amount only to about a fourth the mag-
nitude of the nates, or optic ganglia. A brief summary of
the evidence in favour of the optical functions of the an-
terior pair of the quadrigeminal bodies rests, may not here
be out of place.

In fishes, the optic lobes, the presumed analogues of the
human nates, very generally bear a proportion to the size
of*the optic nerves; and this relation becomes particularly
apparent in those species which possess unusually small
organs of vision, as the eel, or have eyes of different dimen-
sions, as the pleuronectes. In those fishes which have two
optie nerves of unequal size, the tubercles in question pre-
sent corresponding differences in dimensions. In the class
of reptiles, the ganglia giving origin to the nerves of vision
are in some proportion in magnitude to the development
of these nerves. The size of the optic lobes in birds, cor-
responds to the extent and acuteness of the sense of sight;
they are, accordingly, immense in birds of prey, and much
smaller in birds not equally remarkable for perfection of
sight. Human pathology would seem to confirm the pre-
valent notion regarding the office of the anterior pair of the
corpora quadrigemina ; in every case of long continued
atrophy of the optic nerve, where the wasting had involved
the tractus opticus, Gall and Spurzheim found the nates of
the side corresponding to the diseased tract lessened in size ;
and cases of long-continued blindness have been recorded
by them, in which there was marked deminution in their
size. Vivisection has also supplied its subsidiary proof';
Flourens, Magendie, Desmoulins, and Hertwig, all agree
that destruction of the quadrigeminal bodies constantly
occasions blindness of the opposite eye. One or two in-
stances in the mole species seem to be opposed to the
above facts, their supposed analogues to the quadrigeminal
tubercles existing in almost an inverse ratio to their appa-
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rent visual powers; this difficulty, however, cannot he
regarded as decisive, when it is considered how uncertain
18 the determination, in many cases, of analogous cerebral
parts in different species; and, at the same time, it supplies
another illustration of the vanity of going to comparative
anatomy, primarily, for proof in these researches. Let the
case, however, be as it may, it is certain that the great
preponderance of evidence leads to the coneclusion which
assigns to vision, as its central seat, the anterior pair of the
corpora quadrigemina, which are considerably larger in
man than the posterior pair.

If the inference be admitted which disposes of the ante-
rior pair as the ganglia of vision, the human feelings, in
all their varied extent and intensity, are, on the principle
of size measuring power, of much less importance in the
mental constitution than one single sense, according to Dr
Carpenter’s theory traced to its legitimate consequences,
seeing that one-fourth only of the quadrigeminal bodies,
the festes, is disengaged for the reception of all the instinets,
passions, and emotions. It may be maintained, however,
that the nafes have functions beyond their office, in relation
to the optic nerves, and that their ministration to the
visual faculty is probably their least important destination.
It may be so; but as yet the evidence is all the other way.
Destruction of the sense causes atrophy of the structure;
and we have no reason to think that, coincident herewith,
any or all of the instinets and emotions sustain deteriora-
tion. The contrary would rather be inferred; the feelings
are often most acute, and the instinets most remarkable, in
blind people, the major part of whose corpora quadrige-
mina, it is reasomable to suppose, from a great many
facts, is in a state of atrophy. Moreover, in birds, the
optic tubercles (the nates), alone are found; the certain
analogues of the testes do not exist; yet birds have instinets
and emotions. It is observed, however, that up to a cer-
tain period of embryonic development, the human corpora
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quadrigemina are, as in birds, bigeminal; whence it has
been inferred that, in these creatures, the bigeminal bodies
correspond with the four met with in other classes; an
arrest, so to speak, having taken place in their development,
in the case of birds. The probability of this explanation is
conceded; it accomplishes nothing, however, towards re-
moval of the main difficulty as to the funetions.

Even if it were true that no pre-occupation of the
corpora quadrigemina by the visual sense had been made
out, the proposition that all the instinets and emotions,
alike in man and in animals, had in these ganglia their
encephalic location, would yet encounter objections still
more serious, and of a character utterly insurmountable;
always provided that the principle, now all but universally
recognised—that magnitude of organic structure furnishes
a most important element of functional power—were not
abandoned; and it is upon this principle that Dr Carpenter
proceeds all along in the proofs and illustrations of his
doctrine.

If we go back to that part of this doctrine which assigns
to the cerebral hemispheres the ntelligence, and determine
what are the psychical properties comprehended in this
term; if we then come to some understanding concerning
the qualities stated to be organically associated with the
quadrigeminal bodies; it may tend to prove the complete
discordance subsisting between the anatomy and the physio-
logy which this theory involves, to show that, correspondent
with the admitted prineiple of development, no relative pro-
portions subsist between the structure and the functions.

“ The psychologist,” say Dr Todd and Mr Bowman,®
“ must determine what are, and what are not, fundamental
faculties of the mind, before the physiologist can venture to
assion to each its local habitation.” Although the present
writer cannot altogether coincide in this proposition, more
especially where it assumes the possibility of settling defi-

1 Op. citat. p. 366.



TO DISCOVERY OF THE CEREBRAL FUNCTIONS. 6o

nitively the analysis of the mental powers and qualities,
anterior to any study of the organic apparatus, he yet
conceives that, by recognising the impossibility of any
complete physiology of the brain which excludes a mental
philosophy that is analytical, it is sufficiently true for the
more immediate illustration. Yet, Dr Carpenter, in speak-
ing of intelligence as the property of all animated beings
beyond a certain height in the scale, furnishes no analysis
of this property, but discusses it as one simple function, or
power, varying in degree rather than in kind, through the
several species of creatures, from a low point in the series
up to man. At least, such seems to be the meaning fairly
deducible from his language. ¢ By intelligence,” says he,
“we do not mean, however, the reasoning faculties only,
but the combination of those powers which are of an
educable character, and which become the springs of
voluntary action in very different proportions in different
animals of the same tribe.” To exhibit the general con-
sent which obtains with respect to differences in kind of
tntelligence amongst different species, and to show the
unphilosophical character of comparing things utterly
dissimilar for the purpose of settling supposed questions of
degiree, would involve a repetition of much of the reasoning
that has preceded ; the present purpose is rather to show
that (not to go farther than our own species), the law of
structural development in relation to vigour of function
absolutely contradicts and overturns the theory in question.”
If the direct and comparatively sure evidence, furnished
by the human organization, go against Dr Carpenter, it is
in vain to appeal for support to the anatomy of inferior
tribes and their assumed psychical manifestations. If
notions are to be taken up, resting only on certain real or
fancied analogies existing amongst the various classes in
the animal kingdom, there is no reason why there may not
be as many systems of physiology as there are different
students ; for the perception of, and inference from, analogy,
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will ever vary amongst individuals, according to their
anterior knowledge and natural cast of thought. A series
of facts will seem related to one set of ideas in the mind of
one individual, and will present a comparative aspect totally
different to another, whose stock of information shall be
arranged in another manner. It is direct relation alone,
not that of mere resemblance among facts, that can establish
any proposition bearing upon the economy of nature.
Materials gathered from various sources, having certain
general correspondences, do admirably well for the pur-
pose of strengthening and elucidating some conclusion ; but
facts which are intended for proof, should all present the
same relation to the inference deduced.

To return, however, to Dr Carpenter’s physiology of the
brain. The * intelligence,” it seems, constitutes that pro-
perty in beings which imparts to their actions a wvolitional
character ; and its organic apparatus is the entire cerebrum.
The * instincts and emotions™” constitute * a mental con-
dition, analogous to that which exists in man, when the
emotions, passions, or propensities, are so strongly exeited,
as to act at once on the body without the intervention of the
will ;” ! and these are lodged in the corpora quadiigemina.

A very ready method of testing, in some degree, the
justice and the accuracy of these views suggests itself
at once; it is this; first, to ascertain, at least in a general
way, what proportion exists in point of size between the
quadrigeminal bodies and the cerebral hemispheres in
man ; then to determine what relative influence the intel-
ligence and the feelings exert over human actions respec-
tively ; and, lastly, to see if this corresponds with the
differences in structural magnitude. If the physiology in
these respects, assumed by Dr Carpenter, be sound ; and
if it obtain throughout the whole scale of animated being ;
it surely cannot fail when its application is made to man.

It is immaterial for the present argument to determine,

! Hum. Physiol. p. 208.
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with mathematical exactness, the relative proportions in
man of the brain proper and the quadrigeminal bodies ;
it is certain, however, that the former is immensely pre-
ponderant over the latter ; fifty to one is below the real
estimate, yet we will assume it to be the actual one. In
accordance, then, with the theory in. question, the intelli-
gence in our own species should influence and determine
human actions fifty times, where the feelings,—the * emo-
tions, passions, or propensities,”—do the same thing but
once. But how stands the fact? We will attempt, in the
first place, to come at some more definitive acquaintance
with the import of the terms employed ; inquiring, at the
same time, concerning the proportion in which the faculties
appertaining to the intelligence stand to the aggregate of
the feelings ; and, this being done, we shall be in some con-
dition for deciding whether human actions be induced more
by a rational volition, than by the activity and energy of the
emotions, passions, and propensities.

Although Dr Carpenter, in his physiology, associates
intelligence as a simple faculty with the entire cerebrum, yet
he obviously regards it, in his reserved mental pllllubﬂph},
as compound in its nature. ¢ We do not mean the reason-
ing powers only,” says he, ¢ but the combination of those
powers which become the springs of voluntary action.” In
one word, the intellect, in all its aptitudes, is clearly in-
dicated. Now, in any analysis that may be made of the
mental faculties and qualities for the purpose of aiding the
present discussion, mathematical precision must not be
looked for ; if less will not satisfy the mind, such subjects
of inquiry must be abandoned; we must take the best
evidence we can get in these matters ; and this must always
be made up of propositions to be estimafed by the mind,
not to be mechanically weighed or measured; and accord-
ingly as these receive an approximation to general consent
amongst inquirers in this department, should their value as
evidence be fixed.
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It is beyond dispute that the powers of observation, and
of becoming acquainted with what are called phenomena,
are the primary faculties of the intelligence, and supply
the raw material, as it were, for all intellectual exertion.
Metaphysicians, generally, speak of the ¢ desire for know-
ledge.” Lord Kames calls it the ¢ appetite for knowledge.”
“ Language,” as a primitive faculty of the mind, is very
commonly recognised. Dugald Stewart, in his Qutlines,
refers to it, ¢ as an auxiliary faculty and principle.”
Knowledge and language being obtained, reasoning takes
place, by powers tracing the relations of cause and effeet,
and determining the analogies which subsist among things
essentially dissimilar ; a division of the reasoning faculties
which is generally acknowledged among metaphysicians,
including Bacon, Malebranche, Kames, Locke, and others.
Thus, then, ¢ intelligence” would appear to be compounded
of the faculties for acquiring knowledge, and for language ;
and of powers for reasoning upon the knowledge gained,
distinguished most commonly into two, and not badly
indicated by the terms comparison and causality.

Now, let us proceed to some definitive account of the
instinets and emotions, taking for our guidance, in an
analysis, the most general consent which obtains amongst
mental philosophers. The  sexual instinet,” all will admit
to be a distinct feeling ; Mr Stewart, in his Outlines,
admits it to be so. ¢ Love of the young and helpless,”
as something distinet from ordinary affection, is recognised
by Reid and Stewart. ¢ Aftachment,” Mr Stewart
acknowledges as the * desire of society;” Lord Kames,
as an “ appetite for society ;” it is discussed also, as a
primitive feeling, by Dr Thomas Brown. The instinet
which leads to contention, * combativeness,” is admitted
by Reid and Stewart, under the name of * sudden resent-
ment;” and also by Dr Thomas Brown, described as
“ instant anger;” Lord Kames refers to the feeling as
“ courage.” The destructive propensity, Dr Brown recog-
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nises as the ¢ principle of malevolence ;” Lord Kames, as
an * appetite for hunting.” ¢ Acquisitiveness,” as an
independent feeling, is disputed by Mr Stewart and Dr
Brown ; but admitted by Lord Kames under the name of
a “ sense of property,” and as ‘ an appetite for storing up
things of use.” The * disposition for concealment,” Lord
Bacon minutely deseribes in his essay “ On Cunning.”
« Self-esteem,” Dr Reid and Mr Stewart treat of, under
the designation of ¢ desire of power ;” Dr Thomas Brown
calls it ¢ pride,” and defines it as * that feeling of vivid
pleasure which attends the consciousness of our own excel-
lence ;” Lord Kames refers to it as the ¢ sense of dignity,”
and again under the name of ¢ pride.” Dr Reid and Mr
Stewart mention the  desire of esteem,” referred to by
Dr Brown as the ¢ desire of glory ;” Lord Kames calls it
the *appetite for praise.” ¢ Cautiousness” is deseribed by
Lord Kames under the name of  fear.” Dr Brown ranks
“ melancholy” among the primitive emotions; as, how-
ever, melancholy is rather a morbid than a natural mani-
festation, it most probably consists in depraved activity of
the sense of cautiousness. ‘ Benevolence” is admitted by
Dr Thomas Brown, and also by Reid and Stewart.
“ Veneration” is treated of by Lord Kames as a ‘ sense
of Deity ;” and the devotional sense, as a distinet sentiment,
is recognised by hosts of writers on human character,
although not adverted to by Stewart, Reid, or Brown, as
an original quality. ¢ Hope,” as a primitive feeling, is
alluded to by Stewart ; and, as a principle which * springs
eternally in the human breast,” is recognised by all the
world. ¢ Ideality ” corresponds with Lord Kames’s * sense
of grace and taste,” and with Dr Thomas Brown’s ¢ origi-
nal emotion of beauty;” it is the poetic sense. “ Wonder”
is noticed by Dr Adam Smith as a sentiment ; Dr Thomas
Brown admits it as an original emotion ; and Lord Kames
expressly mentions it as a primitive feeling of the mind.
¢ Conscientiousness” corresponds to the * moral sense” of
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most metaphysicians and moral philosophers ; Cudwaorth,
Hutcheson, Kames, Reid, Stewart, and Brown, all admit
it. ¢ Firmness,” perseverance, obstinacy, stubbornness,
‘are recognised by many authors and observers, as funda-
mental traits of character.,

Although the foregoing exposition of the varied attri-
butes of the conscious principle, in our own species, may
be far from unobjectionable in several points of view, it
may be sufficiently detailed and accurate for the present
inquiry, the purpose of which is to estimate the relative
bearings which the ¢ intelligence” and the * instincts and
emotions” have upon human actions, and to see if these in
any way correspond with the proportional development of
the cerebral hemispheres and the corpora quadrigemina.
These relative proportions may receive an imperfect illus-
tration from the subjoined table, based upon the analysis
just furnished.

Intelligence, , Instinets and Emotions,
which includes which include
[Capacit;; of acquiring knowledge, ] Instinet of generation,
y ‘Ii Attribute of Language, 4 | Love of young,
Faculty of Comparison, Attachment,
[iner of Causality, Combativeness,
Propensity to destroy
located in the Sense of property,
Cerebrum Disposition to conceal,
as Self-Esteem,
50. As 4 Love of approbation, | 17
Cautiousness,
Benevolence,
Veneration,
Hope,
Poetic Imagination,
Wonder,
Conscientiousness,
Firmness,

located in the
Corpora Quadrigemina
as
1.
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In the above table, we gain a representation of the
“ intelligence” by the figure 4, and of the ¢ instinets and
emotions” by 17; so that number of qualities indicating
importance, and size determining power, the organic con-
nexions of the latter should, in extent, surpass those of
the former by upwards of four to one; yet the theory now
under discussion places them—the sevenfeen qualities—in a
structure but one-fiftieth the volume of that which consti-
tutes the encephalic seat of the jfour attributes of the
intelligence.

Undoubtedly, Dr Carpenter will object to this mode of
testing his physiology ; but it is not here proposed as one
that is valid and altogether just; and yet it is but his own
reasoning traced to its legitimate consequences. Whilst
he admits, what everybody knows, that the intelligence
comprehends various powers, he supplies no detailed account
of them ; as, then, he furnishes no classification of his own,
it is fair to presume that he refers to the intellectual powers
as most commonly recognised and arranged by those who
have made mental analysis a special study; in like manner,
the emotions, passions, and propensities, are stated by Dr
Carpenter only in general terms; and this being the case,
the sense in which these are most commonly understood
by metaphysicians and moral philosophers, must necessa-
rily be taken as the basis of particular definition. Dr
Carpenter lays claim to the character of a scientific writer,
and is not sparing in his condemnation of other inquirers
who infringe or neglect to observe the rules which should
govern all scientific investigations. It appears allowable,
therefore, to remind him, that if words be employed only
in their general signification, without resort to individualities,
it is impossible to test the validity of any scientific propo-
sition; and it has been shown that the arrangement of
individual psychical attributes, adopted above, is most con-
formable to ordinarily received notions on such matters.
Dr Todd and Mr Bowman, who, in their method of deal-
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ing with subjects like the present, are very much in accord
with Dr Carpenter, insist, as before quoted, that the ¢ psy-
chologist must determine what are, and what are not,
fundamental faculties of the mind, before the physiologist
can venture to assign to each its local habitation.” At
any rate, it is quite certain that, before any substantial
advance can be made in cerebral physiology, the philosophy
of mind must coincidently be studied. No physiological
conclusion regarding the mental organs, which glaringly
contradicts well ascertained psychological facts, can be true.

Dr Carpenter may contend that numerical superiority,
on the part of one set of attributes, is no proof whatever
of a corresponding superiority, in power or influence, over
human actions,—no more than it would be right to say
that number of muscles will determine the aggregate
strength, seeing that it is energy and intensity, rather
than variety of operation, which leads to the estimate of -
functional power. The validity of all this is conceded at
once. To render it, however, applicable to the present
argument, it must be shown that, in point of faect, the
intellectual suggestions in man do actually exert an in-
fluence over his deeds, surpassing that of all his feelings,
to the extent, at the lowest estimate, of fifty to one.
Surely no one whose habit it is to reflect upon his own
consciousness, or to observe human conduct, and, in the
process, to trace action to motive, will venture upon an
assertion so opposed to the fact. What human doing is
not determined, mainly, by some jfeeling? And what is
the function, in most cases, of the intelligence, but partially
to supply the pabulum to the inward disposition, and,
ultimately, the volitional mandate, in obedience to the
predominant emotion? If is very questionable whether
the intellect leads directly to any action, excepting to such
as yield immediate gratification to itself, as particular
studies for their own sake. Even in purely intellectual
pursuits, the emotions, passions, and propensities, yield
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very generally the principal motives. = A youth may study
because he loves the occupation, and for little besides;
but he prosecutes science, letters, or philosophy, much
oftener, from love of approbation or of gain, or from a
sense of moral duty. It is because there is unity of con-
sciousness, and because intellect always supplies the u/fimate
element of will, that the relative influence of the feelings
over actions is overlooked ; just as Dr Carpenter informs
us, that the wvoluniary control which is possessed over
some of the functions, mainly excito-motory, causes us, in
many cases, to be unmindful of their true character, which
is essentially involuntary.

An objection which applies to locating the intellect in
the aggregate of the hemispheres has before been dwelt
upon ; it may, however, be reiterated in relation to this
notion, as propounded by Dr Carpenter. It is thiz: No
constant relation exists between their development and the
vigour of intellectual manifestation; an assertion which
the daily experience of any observer may confirm; and
yet such a relation, in a single species, ought to be discovered,
if Dr Carpenter’s theory were sound. It is quite true,
that * as we descend in the scale of being, instinet is
gradually superseding reason ; and that, in the lowest
vertebrata, the manifestations of the latter are extremely
feeble ;” and it is certain that, * as we descend the scale,
we find the cerebral hemispheres diminishing in relative
size;” and yet it must now have been rendered plain
enough, that such premises do not warrant the inference
that has been deduced from them. In a subsequent part
of this work, it will be shown that other psychical qualities
besides those of intellect diminish as we descend in the
scale of being, in accordance with the diminution of the
cerebral hemispheres. Meantime, it may be remarked, that
Dr Prichard, adopting, for a particular purpose, a similar
style of reasoning, observes, in an article on the Tempera-
ments, published in the Cyclopedia of Practical Medicine,

D
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—¢ When we consider the great amplitude which the
cerebellum attains in man, in comparison with its size in
the lower animals, we are obliged, if we really attach any
importance to such a system of correspondences, to ac-
knowledge some relation between this circumstance and
the transcendent superiority of the human intellect, com-
pared with the psychical powers of brutes.” And, truly,
if resemblances among things are to be estimated, in disregard
of their differences, a warranty might exist for Dr Prichard’s
conditional inference, that the intellectual powers had some
organic association with the cerebellum. But, as it is well
remarked by Dr Roget, in his article Cranioscopy, in the
Encyclopedia Britannica, “ Comparative anatomy, upon
which so much is made to hinge, is of all guides the most
fallible in questions of this nature ;” and this, with all due
respect to Dr Carpenter, is as true of /s cerebral physiology
as of that of others belonging to the same school. And
when comparative anatomy, as the primary source, fails
for its purpose in the hands of one to whose extensive
knowledge and superiority of intellect the author can pay
a willing and merited tribute, it furnishes to his own mind,
at least, an additional evidence that even the highest abilities
can accomplish but little in the absence of a just method of
investigation.

Dr Carpenter’s views regarding the office of the cere-
bellum, not being peculiar to himself, nor deduced primarily
from comparative anatomy, need not in this place be exa-
mined; more especially as the physiology which assigns
the co-ordination ef muscular action to this structure, will
receive attention, more appropriately, in another portion of
this work.

The physiology of the brain is inseparably associated
with mental philosophy. It cannot be otherwise, if the
brain be the organ of the mind. And if we would advance
our knowledge beyond the general proposition, so as to
ascertain the functions of individual cerebral parts, the
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study of one species, and that one most appropriately the
highest, where anatomical variety and psychical peculiarity
can with the greatest facility be compared, should ever
precede that of the animal kingdom at large. When
researches, for the purposes of direct induction, are made
upon different species, facts are gained which can only be
compared with the greatest difficulty either in an anato-
mical or physiological point of view. Their relations one
to another cannot always be traced, and so they become
utterly unfitted to establish any sure conclusion. Most
valuable, however, are they in their legitimate place.
When faets from the animal kingdom, relating to the
anatomy and physiology of the brain are estimated by the
guidance of what is already known in our own species,
and when inferences with regard to them rest on their
probable analogies to the human type, they are important
in themselves, and conducive to the advancement of our
general knowledge. Moreover, comparative anatomy con-
stantly strengthens and elucidates truths ascertained, in the
first instance, by observations made on the human struc-
ture; and where it does not, it may sometimes lead to
detection of probable inaccuracies in previous observations
on man, bringing about their rectification by the induction
of a more strict investigation.
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CHAPTER 1V.

ON PATHOLOGY AS A MEANS OF DETERMINING THE OFFICES
OF PARTICULAR PARTS OF THE BRAIN.

ExoueH has been advanced, the author conceives, to prove
the complete inadequacy of vivisections and comparative
anatomy to illumine the overhanging obscurity, when
complete ignorance prevails with respect to the functions
of any part of the animal organisation, and more particu-
larly in those cases where the nervous structure is involved.
It must, indeed, be obvious to all who have reflected much
upon this subject, that such methods of investigation can
never lead to the knowledge of physiological truths, where
previously all was unknown; notwithstanding the results
may, and often do, corroborate and elucidate, by har-
monising with, the conclusions obtained through researches
prosecuted in accordance with a sounder philosophy. How
fares it with the third and last rule, advanced by Desmoulins,
for investigating the physiology of the brain and nerves?
Do the phenomena of disease afford us any better kind of
evidence for determining directly the functions of individual
parts of the encephalon than that which is gained by muti-
lations of the living brain, or by the institution of compa-
risons among the cerebral structures of fishes, birds, and
mammals ?

The late Sir Everard Home was one of the first to give
prominence to pathological facts in these researches. * The
various attempts,” says he,’ ¢ which have been made to

! Philosophical Transactions for 1814.
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procure accurate information respecting the funetions that
belong to individual portions of the human brain, having
been attended with very little success, it has occurred to
me that, were anatomical surgeons to collect, in one view,
all the appearances they had met with, in case of injury of
that organ, and of the effects that such injuries produced
upon its functions, a body of evidence might be formed that
would materially advance this highly important investi-
gation.”

It is a conclusion of experience, as well as a suggestion
of right reason, that the natural performance of any function
must be associated with, and depend upon, a normal condi-
tion of structure; that health, in one word, must arise
from integrity of the organisation. It is certain that, when
any disorder occurs in the functions—when there is any
departure from their proper manifestation—some change in
the molecular disposifion of the correspondent organ or
organs has taken place. If the tegumentary investment of
the frame were transparent, so that, with the eyes, we could
examine this fact as a matter of direct observation, it would
probably be seen that every deviation from healthy action
involved temporarily some appreciable alteration in the con-
dition of structure. We do not, however, come at this truth
by so ready or so facile a process. It is rather an inference
that we deduce from the often observed fact, that the
molecular change in an organ, going on during life, is at
death so considerable as to leave obvious traces when it is
examined post mortem. Alterations in colour, form, size,
and consistence, are frequently noticed precisely in those
structures of the body which had evidenced unequivocal
aberration of function during life. For these reasons, it
has been conceived that, by recording what had gone
wrong during life, and comparing this with the necro-
scopic result, an organ whose office was unknown should
have its physiology revealed.

If every alteration in function, as revealed by symp-
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toms, were attended with such decided changes in the or-
ganisation, that they could be readily ascertained after
death ; and if, at the same time, the changes in question
did not involve organs whose functions, during life, had
evinced but little disturbance ; there would be some reason
for going directly to pathology and to morbid anatomy, in
the determination of the unknown functions of any part
of the body. Yet, it would be necessary to the success
of even this species of investigation, that a knowledge
of the functional manifestation should precede the attempt
to make out the related structure ; or, how could a com-
parison be instituted? How could we assign function to
structure without some such previous knowledge? Two
things can never be associated for the purposes of an
inference, unless both are, to some extent at least, known
and appreciated.

Now, let us, in the first place, inquire whether so con-
stant a relation do really exist between symptoms during
life, and appearances after death, as to give any great degree
of value to physiological researches prosecuted through this
means, in those instances where the primary steps have to
be taken. Let us see if such Dbe the case with respect to
the organisation at large, and then we shall be in a better
condition for applying the inquiry to the particular case
of the encephalon.

As a matter of fact, the relations between the main seat
of diseases, and the irregular manifestations to which they
lead, are most uncertain and variable, bidding defiance to
every attempt at classification. A set of symptoms will often
display themselves, referable to some obvious change that
may be detected after death ; and the very same symptoms,
so far as an observer can judge, will, in another case, be
dependent upon a totally different condition of the strue-
tures, as revealed by post-mortem inspection. It will not
unfrequently happen that the central disease shall orginate
external indications that direct the physician’s attention
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far more to the organs, secondarily, or sympathetically,
affected, than to those which are the subjects of permanent
physical change, noticeable after death. Moreover, some
very vital structure shall become so seriously affected by
disease as to induce a fatal termination, and yet no very
material alterations in its appreciable characteristics be
afterwards witnessed ; and, on the other hand, deep and
irreparable changes in the organisation will, at times, have
advanced to the most serious lengths, without any very
sensible alteration in the functional manifestations. Thus,
blindness from paralysis of the optic nerve, dependent upon
recognisable fault in its tissue, or in that of its connexions,
will sometimes come on ; and, at others, the exciting cause
may be the presence of intestinal worms, implicating the
visual apparatusonly by sympathy; and yet the differences in
funetional irregularity, may hardly be perceptible in the two
cases. The author remembers the case of a friend, oceurring
some years ago, where there had been a long continued
liability to paroxysms of intense headache ; in one of these,
the face became flushed and excited, convulsions ensued,
and the patient died. The symptoms had directed the notice
of the attendant practitioner to the head; and, when the
convulsions oceurred, blood was rapidly withdrawn from a
vein in the arm, and death very shortly took place, as if from
collapse. = The writer assisted in the post-mortem examina-
tion. Within the head not the slightest trace of disease was
to be found ; but, on examining the interior of the stomach,
its lining membrane was observed to be thickened, in-
durated, and very slightly ulcerated ; and this state of
things was considered by all present to have constituted
the essential disease. Yet the patient had experienced
dyspeptic symptoms only of a very ordinary character,
certainly much less severe than such as often coexist with
a state of stomach evincing no structural change. Then,
again, we have many examples of severe stomachic dis-
orders enduring for years, and even causing death, without



S0 PATHOLOGY AS A MEANS OF DETERMINING THE

having occasioned any perceptible disorganisation. Cases
innumerable of sudden death are on record, wherein no
appreciable lesion either of the heart or nervous centres
can be discovered. Tetanus and Hydrophobia, which are
diseases presenting the greatest uniformity in their symp-
toms, have not yet revealed any uniform organic changes,
notwithstanding the most assiduous necroscopic researches.
Such is the uncertainty and variability in pathological
investigations, relating to the system at large. How stands
the matter when there is question of the brain in general,
or of its parts in particular.

If the sympathies between distant and remote organs,
in which there is comparatively but little analogy in their
respective offices, be so considerable as to have rendered
the facts of pathological anatomy the most incongruous of
accumulated records; how much more decidedly and
strikingly may this incongruity be expected to obtain,
when there is question of individual parts of the encephalon,
where every condition of sympathy exists to its fullest
extent,—where, between the constituent portions of the
structure, there is direct communication by blood-vessels
and cerebral fibres,—where there is most intimate asso-
ciation among the various functions (an undoubted fact,
whatever differences may prevail as to the exact character
of these functions),—and where its various parts are packed
up in the closest contiguity. The anticipation which any
plain understanding would unavoidably form with respect
to this matter, receives abundant realization in the best
authenticated statements contained in pathological records.
As this point of the inquiry is not less important in its
bearings upon the subject of this work than the topies dis-
cussed in the foregoing chapters, a satisfactory establish-
ment of the position here taken becomes necessary.

The most valuable, the most faithful, and the most impar-
tial accounts, adapted for the present purpose, are probably
to be found in the Clinigue Medicale, of that distinguished



OFFICES OF PARTICULAR PARTS OF THE BRAIN, g1

pathologist, M. Andral. A detail of numerous examples,
showing the uncertainty that prevails in regard to the
relations subsisting between the symptoms of cerebral
disease, and the organic lesions discoverable after death,
would be an affair of disproportionate prolixity, and in-
compatible with the general design of the present work ;
the recapitulatory statements, however, which M. Andral
has affixed to various groups of cases, shall be supplied ;
and in this way, the reader will have exhibited to him all
requisite corroboration of what has just been asserted, and
have brought before the mind at once their general bear-
ings, which might probably have escaped his notice during
a tedious perusal of the cases in detail.

After furnishing particulars of numerous cases of cerebral
hemorrhage, which had induced complete or partial para-
lysis, M. Andral observes as follows, in recapitulation of
the results, so far as these involved the power of voluntary
motion :—

¢ The most characteristic symptom of cerebral hemorr-
hage is paralysis. We know of no instance of heemorrhage,
which was not accompanied by a diminution, more or less
complete, more or less extensive, and more or less per-
manent, of the power of motion. In the cases above cited
it may have been seen, that a very slight effusion was
sufficient to produce paralysis; that in general its intensity
was in the direct ratio of the extent of the effusion ; that
it took place no matter what parts of the cerebral hemi-
spheres were the seat of the lesion; and that, in fine, the
differences with respect to the seat of the haemorrhage had
very little influence in determining what parts of the body
were attacked with paralysis.”!

Lesions of sensibility, as dependent upon extravasations
of blood within the head, are referred to in the subjoined
quotation :—

! Clinique Medicale. Spillan’s Translation, p. 107.
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“ These lesions are much more constant in cases of
cerebral heemorrhage, than those of motility; and, up to
the present time, it has been impossible to detect, in the
nature or in the seat of the alterations of the brain, the
cause which sometimes suffers the sensibility to be intaet,
and sometimes produces its more or less complete abo-
lition. ™

M. Andral recapitulates the various lesions sustained
by the intellectual faculties in the cases detailed, and
states,—

“ These differences in the state of the intelligence at the
time the attack of apoplexy takes place, depend prinei-
pally on the greater or less extent of the effusion. Not
only have we seen the loss of consciousness coincide with
heemorrhage in all possible points of the cerebral hemi-
spheres, but we have even found it in cases where the
haemorrhage had its seat outside the hemispheres, in the
cerebellum for example, or in the pons varolii, Dr Fabre
has cited the very interesting case of an old man, who died
of an attack of apoplexy, accompanied with complete loss
of consciousness, in whom the nervous centres presented
no other lesion than an effusion of blood into the substance
of the left anterior pyramid ; a very striking example, no
doubt, of the wonderful connexion which holds together,
and brings into unity of action, all the parts of the nervous
system.”?

In the lucid summary of a considerable number of cases
of cerebral ramollissement, the same pathologist, remarking
on the influence exerted by this morbid condition, states, that

“ The presence or absence of disturbance of the intellect,
in cases of cerebral softening, seems to depend much less
on the nature of the alterations discovered after death, than
on the mode peculiar to each subject, according to which

I Clinigue Medicale. Spillan’s Translation, p. 113.
? Op. citat. p. 118.
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the irritation extends itself from the soft parts to the rest
of the encephalon ; the traces of this irritation are not such
as the scalpel has been as yet able to discover.”*

M. Andral observes—what indeed is, more or less,
within the experience of most practitioners who, having
watched disease during life, have looked, after death, for
the visible ravages it may have made—that ¢ the nervous
centres may be injured in their functions without the
anatomist heing able to discover any alteration.” 2

The above remarks and expressions of opinion from one
of the leading pathologists of the day, are particularly
important from the fact, that they are not mere general
observations, but the recapitulation, as before stated, of
what had been noticed in cases whose details precede the
passages just given ; and, from the incongruous character
of the phenomena, it is obvious enough that they establish
completely the position, taken in the present work, that
for the direct purpose of discovery in physiology, they are
utterly unavailable. Indeed, so sure has this always ap-
peared, when the subject has been examined dispassionately,
that very few theories have been erected upon this as the
prime foundation ; fewer, certainly, than have been raised
upon that of comparative anatomy, or even that of vivisec-
tion ; although, with respect to this latter, the difficulties
in principle are precisely similar. Nevertheless, some little
has been attempted in this way, which, however, receives
its speedy overthrow in appealing to the records of an
extended experience. Serres and Foville asserted that
lesions of the corpus striatum and anterior parts of the
brain are followed by paralysis of the lower extremities of
the opposite side, and that lesions of the optic thalamus,
and posterior parts of the cerebrumy cause paralysis of the
upper extremities,—pathological facts which, if invariable,
might justly be regarded as capable of leading to some

1 Op. citat. p. 167. * Ibid. p. 6.
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physiological inference. M. Andral comments as follows,
upon these phenomena :(—

“ Some cases have been recently published with the view
of proving that paralysis of the upper extremities depends
on a lesion confined to the optic thalami, or to the nervous
mass situated on a level with and posterior to them, and
that paralysis of the lower extremities depends on a lesion
of the corpora striata, or of a nervous mass situated on a
level with and anterior to them. To determine the accuracy
of this opinion, we too have interrogated facts. Now,
taking those only in which the lesion was perfeetly limited,
we found seventy-five of them in which this lesion (heemor-
rhage or otherwise) was circumseribed with sufficient exact-
ness to qualify them for solving the question now before us.

“ Qut of the seventy-five cases, we reckoned forty in
which the two extremities of one side were paralysed at
the same time. Of these forty, there were twenty-one in
which the seat of the lesion was the anterior lobe or corpus
striatum, and nineteen in which the lesion was seated in
the posterior lobe or optic thalamus.

¢ Of these seventy-five cases, there were twenty-three in
which the paralysis was confined to the upper extremity,
in eleven of which the seat of the brain was in the corpus
striatum or anterior lobe, in ten the lesion was seated in
the optic thalamus or posterior lobe, and in two the seat
of the lesion was the middle lobe.

¢ Again, of these same seventy-five cases we found
twelve others in which the paralysis was confined to the
upper extremity, in ten of which the seat of the lesion
was in the corpus striatum, or anterior lobe, whilst in two
the lesion was in the optic thalamus, or posterior lobe.

“ From these facts, we are led to the conclusion, that,
in the present state of science, we cannot yet assign in the
brain a distinct seat to the motions of the upper and lower
extremities.” !

! Op. citat. p. 109.
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Dr Amariah Brigham, an able physician of the United
States, has written a book on the physiology and pathology
of the brain and nerves ;' to the general soundness of the
views contained in which book, the present writer bears
a willing testimony; he experiences no little surprise,
however, that a- man of Dr Brigcham’s information and
precision of thought should, apparently, attach consider-
able importance to pathology as a source of discovery in
cerebral physiology. For example, Dr Brigham thus
refers to the method now under discussion, as one which
“ we shall be richly repaid for pursuing, The method I
allude to is that of pathological investigation, to careful
dissection of the brain of those who have died from affec-
tions of this organ, and noticing the symptoms manifested
during life.”? He observes, a little further—* We have
already learned something of importance by this method
of investigating the subject.

“ First, we have, it appears to me, ascertained from
pathological observations, that the functions of the cineri-
tious and the medullary portions of the brain are quite
different ; that the cineritious portion of the brain is more
particularly concerned in intellectual operations, while the
office of the medullary part is to conduect sensation and
volition ; that when the medullary part is alone affected,
disturbance of motion ensues, but not of the intellect ; and
that when the cineritious portion is diseased, the intellect
is alone affected.”?

- Now, with all proper deference to Dr Brigham, it is
most assuredly incorrect to state that any such discovery
has been made by any such process. It is a highly pro-
bable fact, but hardly one that is actually ascertained,
that, in the cineritious nervous matter so called, the proper

! An Inquiry concerning the Diseases and Funetions of the Brain,
the Spinal Cord, and the Nerves. By Amariah Brigham, M.D. New
York. 18340.

* Brigham, p. 48. * Brigham, Op. citat.
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functional change originates, while the medullary or fibrous
substance is for the purpose of conducting the impression
or impulse ; but this proposition does not yet rank as a
recognised truth, and, such as it is, it has not been deduced
primarily from pathological phenomena. The inference
has been drawn from the observation of manifestations
occurring in the natural and healthful state, and comparing
these with certain peculiarities of the nervous structures
with which they have been associated. Thus, in the ecase
of the nerves of special sense, the peripheral expansion on
which the appropriate impression is made, is found to be
composed of pulpy matter, analogous to the cineritious
substance of the encephalon, and the fibres running from
this, in the direction of the nervous centres, are seen to
lose themselves in the cineritious matter of their corres-
ponding ganglia. In the case of the spinal nerves, there
is every reason to believe that the cutaneous filaments
expand, on the surface, very much after the manner of
the nerves of special sense in their ultimate distribution.
It is on the pulpy nervous papille that incident impres-
sions are received, whence, by afféerent fibres, they are
conducted to the mnervous centres, again the locality of
cineritious substance. The muscular nerves originate,
likewise, in cineritious matter, from which the motor im-
pulse is very reasonably supposed to arise; this, by efferent
fibres, is communicated to the subsidiary apparatus, the
muscles, where there is considered to be little or none of
the pulpy structure characterising the terminal ramifica-
tion of the sentient nerves, whose office is for the immediate
reception of impressions. From these and some other like
circumstances, the probable conclusion has been attained,
that the respective offices of the two kinds of nervous
matter vary as above stated. The notion, however, rests,
primarily, upon observation and comparison of strueture
and funetion in the normal state ; and, once obtained, it
has received strength and confirmation from numerous
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indirect sources, from vivisections, comparative anatomy,
and pathalogical phenomena. Since the cerebral structure
presents a like arrangement, in respect of its two consti-
tuents of fibrous and pulpy substance, the inference has
been very reasonably extended to the brain; but it does
not go beyond the assumption that the cineritious matter
is exclusively for the origination of functional change,
and the medullary for the conducting of impulses or im-
pressions. Most decidedly, there is no warranty, either in
pathology or in any thing else, for making the cineritious
structure purely for the intelligence, and the medullary for
motion and sensation. The fact is simply this : Whatever
be the functions of the brain in general, and of its parts in
particular, it is highly probable that the true seat thereof
is in the vesicular or cineritious substance, and that the
office of the fibrous tissue is simply to convey impressions
received, or impulses originating, in the more essential
organism. It would, however, be premature to pursue
this theme just now.

The facts which Dr Brigham adduces in support of the
position which he has taken, are but circumstances which
frequently, but not invariably, happen in partial confirmation
of the doctrine in question. All the phenomena on which
he relies, are substantially comprised in the following
quotation taken by him from a work by Dr Stokes of
Dublin :1—

“ The fact of delirium occurring so frequently in inflam-
mation of the membranes of the brain is of considerable
importance, as showing, not that membranes of the brain
have any thing to do with intelligence, but as supporting
the opinions of those who believe the periphery of the
brain to be the seat of the intellectual faculties; and here
is a fact which, so far as it goes, is in favour of the doctrine
of phrenology. If we compare those cases of cerebral
disease in which there is delirium, with those in which it

! Lectures on Cerebral Diseases.
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does not occur, we shall find that it is most commnon in cases
where disease attacks the periphery of the brain, as in
arachnitis. The cases in which we observe great lesions
of the brain without delirium, are generally cases of deep-
seated inflammations of a local nature, or inflammation of
those portions of the brain which the phrenologists consider
not to be subservient to the production of mental phenomena.
This fact, also, would seem to confirm the truth of the
opinion of the difference in function between the medullary
and cortical parts of the brain. It is supposed that the
cortical part of the brain is the organ of intelligence, while
the medullary portion performs a different function.

“ It is, however, a curious fact, that in delirium the
inflammation is generally confined to the surface of the
brain, and that, in cases of deep-seated inflammation, the
most important symptoms are those which are derived
from the sympathetic affections of the muscular system.”

Such facts, however, as those to which Dr Stokes refers,
are utterly inadequate to prove any physiological proposition:
Neither negatively nor positively, is their influence to be
recognised as leading to any wniform conclusion. Yet in
no other way can proof be obtained, and the fact validly
substantiated. Things occurring in the majority of instances
may be said to be generally true ; and if they support some
view or proposition previously supposed to be established,
they furnish confirmation of it, but nothing more. Dr Stokes
evidently regards this matter very much in the same point
of view, by no means considering the pathological phe-
nomena upon which he descants as competent for the
purpose to which Dr Brigham would assign them. In the
passage just quoted, he refers only to what generally happens,
and states the result as confirming a previous notion. This
will be apparent from a careful perusal of this passage;
certain expressions occurring in which have been rendered
in italics for the purpose of directing attention to this
circumstance.
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It is, indeed, wonderful how able and thoughtful phy-
siologists should ever have attached the least value to
phenomena of this class, as a means of primarily deter-
mining the relations subsisting between the structure and
functions of the encephalon. When every attribute of the
conscious principle—when the whole office of the brain—
may be thoroughly suspended by lesions undiscoverable
by the scalpel, how shall we be * richly repaid,” in this
point of view, ¢ by careful dissection of the brain of those
who have died from affections of this organ, and noticing
the symptoms during life?” When a slight effusion of
blood about one of the anterior pyramids has been known
to constitute the only change appreciable on post-mortem
inspection, though associated with the most complete anni-
hilation of consciousness during life, how can we * procure
accurate information respecting the functions that belong
to individual portions of the human brain,” though ¢ ana-
tomical surgeons” should ¢ collect, in one view, all the
appearances they had met with, in case of injury of that
organ, and of the effects that such injuries produced upon
its functions?” Is Sir Everard Home quite right in
declaring that, in this way, ‘ a body of evidence might be
formed that would materially advanece this highly important
investigation ?” :

Here, again, might be adduced the observations pre-
viously made with respect to the impossibility of comparing
lesions of particular divisions of the brain with the previous
symptoms, so as to come at any knowledge of the exact
dependence of function upon structure, without some cor-
responding attention to the phenomena of mind analytically;
a consideration but rarely entertained, either by those who
have recommended or practised the method of pathological
investigation as a primary means of determining the phy-
siology of the brain.

But, indeed, the method in question is now rarely prac-
tised, except for the occasional purpose of defending some
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favourite hypothesis, or of doing battle to some doectrine,
against which the prejudices are enlisted. When it is
regarded abstractedly, or by the light of unbiassed expe-
rience, its fallacy is at once perceived and acknowledged.

Mr Solly says, “ From repeated experience, I can myself
state decidedly, that there are few investigations more
unsatisfactory and disappointing in their results than those
which have diseases of the nervous system for their subject,
in reference to a connexion betwixt disordered funection
and diseased structure.”!

Dr Abercrombie, in his valuable work on Diseases of
the Brain, expresses himself thus:—* We find the same
difficulty in attempting to ascertain the effects of ramollisse-
ment of particular parts of the brain in producing symptoms
in particular organs, as in distinguishing ramollissement from
other lesions of the brain. Convulsions in the same side
with the disease, and paralysis on the opposite side, appear
to be frequent symptoms, but are by no means uniform.
In several cases the speech is remarkably affected, but
they present no uniformity in the seat of the disease.”?

Lallemand, the celebrated French pathologist, in reference
to the study of cerebral disease, says, “ It is easy enough,
in theory, to consider diseases in their simple state—to
isolate them in our study, but in practice nothing is more
difficult than to meet with a disease exempt from com-
plication.”?

Bouillaud, who, in practice, would seem on many ocea-
sions to have approved of the method now under discussion,
adds his testimony, nevertheless, to its insufficiency for the
solution of any physiological problem. ¢ It is but,” he
says, “in accordance with strict truth, to declare that a
oreat many more researches are to be made before we can
discover in all cases what are the constant pathognomonical

I Solly on the Brain, p. 325. 2 Third Edit. p. 116.
* Quoted by Solly, p. 326.



OFFICES OF PARTICULAR PARTS OF THE BRAIN. 91

symptoms which correspond exclusively to the lesion of
such and such a portion of the cerebral mass.”!

Dr Otto of Copenhagen, in his Compendium of Patho-
logical Anatomy, observes,—* In no instance do we find
greater difficulty than in the brain, in making the results
of dissection agree with the phenomena of disease previously
exhibited.”?

To the medical practitioner, Pathology should ever con-
stitute a systematic and unremitting study; but the term
comprises vastly more than the facts of morbid anatomy ;
it comprehends every link in the chain of morbid causation.
The first deviation from healthful manifestation, the primary
disturbance of function, and the immediate influences to
which this is attributable, are, to the practitioner and
philosophic physician alike, points of equal importance
with the final results of disease, as affecting the organisation
in the production of sensible physical changes. If Hippo-
crates and his school were defective in their pathology by
neglecting the latter, it is questionable whether, in modern
times, we are not equally open to condemnation for our
most inordinate and disproportionate attention to it, since
it leads, in many cases, to grievous disregard of the former.
It has long been the opinion of the present writer, that
if the study of pathology were regulated more in con-
sideration of the primary external causes of disease, and
relatively less with regard to the ultimate internal effects,
it would lose nothing of its completeness, and at the same
time would yield much more decided utility, by rendering
to mankind a practice of medicine more just and available,
and, in consequence, better cakculated to alleviate the ills
and the sorrows ¢ which flesh is heir to.”

To return, however, from this digression; let us determine
the inferences fairly authorised by what has preceded. It

! Dictionnaire de Médecine et de Chirurgie Practiques, p. 27, tome
Tme.

* SBouth’s Translation, p. 365.
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CHAPTER V.

ON CEREBRAL DEVELOPMENT COMPARED WITH PSYCHICAL
MANIFESTATION IN INDIVIDUALS OF A SINGLE SPECIES,
AS A MEANS OF DETECTING THE PARTICULAR PHYSIOLOGY
OF THE BRAIN.

Ir neither vivisection, nor comparative anatomy, nor
pathological researches, be adapted to the development of
cerebral physiology ; if none of these, singly considered,
can lead to the determination of structural relation with
function, may it not happen that, taken collectively, they
are competent to bring about this result? We constantly
see evidence adduced, and expressions of opinion ven-
tured, by writers of all shades of opinion, obviously in
condemnation of some or all of these methods regarded in
the abstract; and yet, dealing with the conecrete, the very
same writers will very often be seen to recur to them as
valid, especially when in conjunction. Dr Carpenter,
entering upon the consideration of the functions of the
brain, says, ‘It will be desirable to inquire what may be
considered as firmly established, before we proceed with
~details of a more questionable nature. We shall apply to
comparative anatomy, to experiment, and to pathology
for our chief data.”! This would suggest that, however
fallacious the results may be, obtained from any one of these
sources, nevertheless, if the facts bearing upon some prob-
lem were collected from all these departments, a conclusion

! Human Physiology, p. 225.
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might probably be gained, upon which a firm reliance
could be placed.

If, in some one instance, a mutilation of the encephalon
led to a definitive issue with any thing like uniformity,
if all the known facts of comparative anatomy ecorre-
sponded, and if pathology constantly supported the in-
ference, it is conceded that then the highest approach
to proof would be obtained,—nay, probably actual proof—
unless the facts would admit of some simpler explanation,
to the exclusion of the supposed inference. DBut, here, a
case is supposed that has never yet occurred; and the
actual state of our knowledge certainly does not warrant
the expectation that any such case will ever happen.
Unquestionably, however, in proportion to the extent that
coincidence really obtains among the phenomena furnished
by these several departments, is the likelihood of justice
in the conclusion; and, as corroboration of inductions
gained by a more direct method of inquiry, their value,
under such circumstances of coincidence, is proportionately
enhanced. Of themselves, however, in their very nature,
they do not afford proof. It has been established, in the
preceding chapters, that vivisections cannot determine the
function of any part of the brain, that comparative ana-
tomy is in the same position, and that pathology is infinitely
too uncertain in the whole of its data for any such purpose.
It might then be contended that three negatives cannot make
one affirmative, but such a mathematical style of reasoning
is hardly admissible in physiological discussions, But the
author can appeal, in support of his own position, to
testimony of another kind, to that of past experience ; and
he conceives that it may safely be asserted and maintained,
that no discovery has ever yet been made in the physiology
of the nervous system by the mere methods in question,
as they have been applied in the case of the encephalon.
As, regarding the nerves, so much is allowed on all hands
to have been made out, we gain a very important subject
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for comparative examination; and, in the sequel, it shall
receive some attention in detail ; meanwhile, the author
hesitates not to assert that, in neurological researches,
experiment, comparative anatomy, and pathology, when-
ever appealed to with a sure result, have always been
in subservience to some previous knowledge, obtained
in another way,—knowledge of a character that is not,
that cannot be, possessed by physiologists investigating
the brain only by the aids in question. At the risk
of undue repefition, it must again be said, that if pri-
marily resorted to, they can, singly or in unison, supply
only hints for further researches, and furnish at best but
a high probability. In all investigations of the nervous
system, it must be remembered, that knowledge of function
has preceded the search for its nerve; not so with the
researches of a certain class of cerebral physiologists ; they
have made nothing like any sucecessful attempt to specify
the individual faculties of the mind, in reasoning from
vivisection, comparative anatomy, and pathology, regard-
ing the offices of particular parts of the brain; they have
not compared function defined and structure demonstrated ;
no ; in mutilations of the living brain, they have contented
themselves with seeing what effect is produced in the
gross; in dealing with comparative anatomy, they have
traced resemblances, overlooking the differences; and, in
pathological investigation, they have, in many cases, asso-
ciated a general disturbance of the mental attributes with
some lesion of brain with which the previous symptoms
may possibly have had an accidental, rather than an
essential relation.

If it be decided that none of the methods hitherto dis-
cussed, as primary steps for discovering the particular
physiology of the brain, be valid, and fertile in result, may
it not be a question, whether or not means exist at all
for determining the relations subsisting between the struc-
ture and the functions of the encephalon? May not
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some very reasonably contend that, if contradiction and
uncertainty prevail with respect to modes of inquiry pur-
sued by master spirits at all periods when such subjects
have occupied attention, no confidence can be placed in
any method, nor importance be attached to any resulis?
Let the decision of these questions be postponed for a
while.

‘Whenever two things are seen to be associated, so that
the presence or absence of one indicates the presence or
absence of the other, an idea is at once suggested to the
mind, that the connexion is one more intimate than that
which mere coincidence involves. The discovery of leaves
and branches in the air constantly suggests the existence
of roots within the earth; the two things having always
been witnessed in association, and there being, moreover,
a general relation observable between the state of the
former and that of the latter; the conclusion becomes
inevitable, that one set of organs is subservient in function
to the other. So it is, in some respects, with the brain ; if
an unusual development of part of this structure always
coincide, under given circumstances, with some remarkable
energy in mental manifestation, the inference is naturally
deduced, that the two circumstances are not acecidents of
coincidence, but that the particular power is in some de-
pendence upon the development.

“« Tenterden steeple is the cause of Goodwin Sands,” is the
sarcastic rejoinder, ever ready, when it is advanced that
two sets of phenomena exist to each other in the relation
of cause and effect, in case the connexion be not readily
apparent. The fixed stars appear to us always coincidently
with some of the planetary bodies, and yet we do not on
this account recognise any close dependence of the stars
on the planets, or the planets on the stars, or, in a general
way, any thing beyond mere coincidence in their joint
appearance. If, because to human perceptions the stars
become luminous after the larger planets, some one were

*
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to advance that the light of the former is in any way
attributable to the latter as its cause, an appropriate reply
might be formed by employment of the adage concerning
the steeple of Tenterden and the Goodwin Sands. The
case of cerebral development and mental manifestation,
however, is, in some sense, that of the root and the
branches, not that of the planets and the stars. If the
root sustain detriment, the effect is witnessed in the de-
pendent branches; and, contrariwise, if the former be
favourably conditioned, the effect is witnessed beyond
itself in the latter ; and so is the root demonstrated to be
an organic requirement, in life, of the leaves and the
branches. The movements of the planets, the disappear-
ance of some and reappearance of others, leave the light
of the stars uninfluenced ; and the condition of Tenterden
steeple maintains no sort of correspondence with that of
the Goodwin Sands. Development of the brain, however,
constantly influences the manifestations of mind ; if the
quantity of cerebral structure in particular regions be
considerable, some related power or quality of the con-
scious principle will, under ordinary circumstances, be
displayed in unwonted energy ; and, with great deficiency
in volume of brain in the same region, the corresponding
power or quality will in every case be but feebly mani-
fested; and not only so, but changes wrought in one set
of conditions will often be recognisably induced in the
~other. Under all these circumstances, the idea of causa-
tion becomes irresistible ; the induction, that the particular
power is organically connected with the particular struc-
ture, is philosophically gained.

It is even so with physiology in general. The existence
of some distinet organisation, constantly in connexion with
some speciality of office, has induced the recognition of
mutual relation. Large size and perfection of structure,
associated with great vigour and vivacity in function,
modifications in the one corresponding with those in tlie

E
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other—the observation of these things has led to the
existence of physiology as a science. For example, the
faculty of locomotion, the invariable co-existence of museles
in parts possessed of the endowment, and the reciproeal
influence here exercised, readily suggested that the struc-
tures were instruments of the power. Their size being
seen, in some degree, to constitute a measure of functional
energy, there is obtained a means whereby the locomotive
power may be inferred from developement of the muscular
gystem. From this, in a great majority of instances, we
could say in what parts of the body the greatest strength
resided ; and, conversely, from the relative power dis-
played, we could, generally, tell what limbs were most
largely furnished with muscle; accuracy in the judgment
being the more frequent, in proportion to the extent of
correspondence in the allied circumstances. If the same
individual were always in question, and if no undue deter-
mination of particular muscular actions had preceded, the
size would always reveal the power; if circumstances had
called the legs into activity to the prejudice of the arms,
an equality of the other conditions failing, size, absolutely,
would not be suflicient for the purpose. If different indi-
viduals were the subjects of comparison, the constancy of
result, in attempting to predicate the absolute amount of
strength from muscular magnitude, would be less observ-
able: and still less so, if individuals of different species were
taken for the relative estimate, because the dependence of
power upon size is always modified by variations in the
elemental type, in the constitutional peculiarities affecting
quality of structure, and in the antecedent training of the
individual. These are truths relating to the museular
system, which nobody disputes, and they are justly re-
garded as resting upon a principle—a principle, moreover,
which does not apply to the muscular system alone, but
which involves the whole range of animal physiology.

It is by application of this same principle to the brain,
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and its parts, that we may successfully study the functions.
By comparing vigorous manifestation of some faculty of
the mind with development of some particular cerebral
region, and witnessing a eorrespondence between the two
conditions, we immediately fix upon the one as, in some
way, connected with the other; and with the more confi-
dence, the oftener the coincidence is observed. When,
besides, a serious deficiency in the development is always
seen to be associated with defect in the said faculty, the
idea of mere coincidence cannot possibly be entertained,
that of organic dependence becomes irresistible. By pro-
secuting such a method of investigation in the case of man
only, in the first instance, where differences in elementary
type do not obtain, and where, generally speaking, there
prevails an equality in most other conditions, we make the
first advances towards an acquaintance with the parti-
cular physiology of the brain; for surely it will not be
denied, that, if such comparisons do, in point of fact, pro-
duce uniformity of result, the desideratum in this inquiry
becomes realised, the true method of determining the rela-
tions subsisting between the structure and functions of the
encephalon is attained.

In the various attempts of ancient philosophers to pro-
mote cerebral physiology, this particular analytical mode
of comparing structural size with manifestation of special
qualities, was not pursued; and, as a necessary conse-
quence, no particular or precise knowledge of the brain
and its offices was gained. The observations were made
on the aggregate organ; its constant association with
unmistakeable signs of consciousness; the influence mu-
tually exerted between mind and brain in changes occurring
in their respective conditions; the large head, in many
instances, indicating great psychical energy, and the dimi-
nutive head, as noted by Galen,’ never being accompanied

! Kidd's Analysis of Galen’s works. Prov. Transact., vol. vi. p. 328.
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by great talents. These circumstances very early settled
the question among physiologists, that the brain is the
organ of the mind. Beyond this, however, no advance
was made. The method, so far as it went—so far as it
produced any valid result—was strictly in accordance with
the principle here contended for. Yet the observations
being but general, a general result was only obtained. Still
it was the uniform co-existence of brain with mind, and
their observed reciprocal influence, that established even
the general proposition. Consciousness, or mind, as sepa-
rate in its nature from the other funetions of life, was
recognised, and then its relation to certain conditions in
the organisation became noted; but no recognition of indi-
vidual faculties of the mind, in alliance with particular
parts of the brain, took place; and thus it was that the
ancients never did, never could, advance beyond the general
proposition. Up to a recent period, it has been even so
with the moderns, Nay, at the present time, some of our
most distinguished physiologists, as it has been shown in
foregoing parts of this work, are, with all their researches,
scarcely in advance of Aristotle in their knowledge of
cerebral physiology. They are at a complete stand; and
so must they ever remain, if they fashion not their labours
to the requirements of the work.

Not only has an acquaintance with the general fact
respecting the mind’s dependence, in this life, upon the
brain been gained by the true physiological method, but all
our best and surest knowledge of the nervous functions has
been obtained primarily in the same way, as will presently
be shown. In the ordinary confusion which is made of
direct and corroborative evidence, this circumstance is
not always attended to. On careful inquiry, however, it
will be found to be the case; just as it was seen that
all advances in natural science, anterior to the epoch of
Bacon, had really been made, not by syllogism or hypo-
thesis, but by the true method of induction, when once
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this method had been demonstrated, and been generally
assented to.

Unless physiologists consent to abandon attempts alto-
gether to advance the physiology of the brain, the pressing
requirement of the present day, is a settlement of the mode in
which the inquiry should be prosecuted. Concord and unani-
mity once prevailing upon this point, progress would
certainly ensue. Let the results of vivisection, compara-
tive anatomy, and pathology, rank in their appropriate,
secondary place, for the purpose of corroborating and
elucidating results obtained by comparisons of cerebral
development and mental manifestation, and then the entire
aspect of this subject, in the regards of a certain class of
physiologists, able as industrious, would surely undergo
a change, as striking as satisfactory.

If we refer to the past history of physiology, it will be
seen that, with respect to the special senses, distinctness of
function and separateness of organic apparatus were not
discovered by the method that many practise in their
searches for the function of particular parts of the encepha-
lon. Functionwas previouslyrecognised in its speciality, and
in a single species, the human ; and, owing to the possession,
by the special nerves, of an exterior, subsidiary organisa-
tion, positive knowledge was obtained in the very morning
of existence. Sight was perceived to be essentially different
from hearing, smell, taste, and touch ; but the idea of dis-
tinctness was placed beyond dispute, only by demonstration
of its special organic connexion. It was the same with
the other senses ; the function was recognised in the first
instance, and the organ, from the peculiar circumstances of
the case, was readily associated therewith. If, however,
the organic connexions of the special senses could not have
been made out, it is by no means certain that the analysis
of sense would have taken place in any uniform manner.
‘Why should not the sense of bitterness have been supposed by
some to have differed specifically from that of sweetness, just
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as much, at least, as from the perception of fragrance? It is
difficult to see how indisputable demonstration could have
had place, without the demonstrable existence of a special
organ. Nay, with all our present knowledge upon such
subjects, physiologisis are hardly yet agreed concerning
the specific character of the sense of taste, in the absence
of positive knowledge regarding a special nerve of taste.
Indeed, at the period of the writer’s anatomical studies, the
dominant notion was, that taste was not a special sense, but
only a modification of common sensation. And so it must
ever be ; distinctness of function can be finally determined
only by exhibition of its dependence upon some speciality
of structure ; but the manifestations of function must fairly
be noted, and the speciality be inferred, ere any successful
attempt can be made to fix upon the organ ; that is to say,
the two things must be appreciated, before they can be
compared ; for, without a comparison, how can the rela-
tions of function and structure be traced? In the case of
vision, seeing; as a faculty, was, by a mental process,
estimated as a power apart; the eye, and its appendages,
were observed ; the mutual relation of the two sets of facts
was noted ; the ministration of the latter to the former was
inferred ; and thus, =ight, as a special sense, was unques-
tionably made out, through determination of its organie
connexions. Afterwards, whatever was observed in mutila-
tions, in the animal kingdom, and in disease, was found
to correspond; and, not only so, but the knowledge in
question, by aids of these collateral branches, became cor-
roborated, elucidated, and extended. It should, however, be
always recollected, that, before physiological facts gathered
from comparative anatomy, and other such sources, can be
rendered at all available, the key to their true interpreta-
tion must have been obtained from the human type.

The discovery of the distinction between the sentient
and voluntary nerves, is an example of research which
furnishes no parallel to the proceeding of our modern
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vivisectors, comparative anatomists, and pathologists,
when they attempt to ascertain the particular physiology
of the brain. For, while these neglect entirely the com-
parison of special faculties of the mind with individual
portions of the brain, physiologists, in reference to the
nerves of feeling and voluntary motion, had long re-
garded the functions as distinet, and had even inferred
a distinetness in the subservient organisation. It is well
known that Hierophilus and Erasistratus, the first known
dissectors of a human body, made a distinction between
the nerves of feeling and those of motion ; and pathological
facts had already confirmed the idea, for paralysis of
one function was not always coincident with that of the
other. Galen, also, was well aware of the same fact,—
insisting, from observation and analysis, that every part
which is eapable of motion, and at the same time possesses
sensibility, must receive two classes of nerves—motor and
sensitive. The differences between the two functions con-
tinued to be recognised during the long period in which
the writings of Galen maintained an autocratie sway ; and,
on the revival of science, Vesalius, Fallopius, Van Swieten,
and others, maintained a knowledge of the special fact,
though no serious effort was made for the attainment of a
more extended acquaintance with the subject. It was not
till the time of Gall, that the principle of distinctness of
function always being coincident with distinctness of strue-
ture in the nervous system, became fairly and systematically
insisted upon as a demonstrable truth, In the first volume
of his Anatomy of the Nervous System, published in 1810,
some time anterior to the published papers of Bell and
Magendie, he contends for this principle; and, in illustra-
tion, refers even to the double origin of the fifth pair, as
correspondent with its combined functions of sensibility and
motion. And Spurzheim, some years afterwards, follow-
ing out the same idea, remarks, three years anterior to the
date of Bell’s first publication on the subject, as follows :—
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“ The same nervous fibres do not go to the muscles and
to the skin, and each of these parts has a distinet function.
The nerves which are necessary for voluntary motion
cannot propagate the impressions of the semnse of touch,
nor the latter the impressions of movement. The muscles
receive their impressions from within, but the sense of
touch from without. # #* = It may be objected, that the
nerves of motion and of sensation arise from the same pair,
and that, consequently, they must be the same. That
inference is erroneous; for the fifth pair of cerebral nerves
shows the contrary. In fact, the functions of the nervous
fibres of that pair are evidently different, and, accordingly,
a difference in their fibres is admitted. The pairs of the
spinal nerves are divided into different fasciculi, and in a
more distinet manner than the fifth, and, consequently,
these divisions may also have different functions.”!

From the above circumstances, it is clear that knowledge
of speciality in function preceded the determination of
distinetness in the associated structures; and it is tolerably
certain, also, that so far as the principle is in question, the
discovery which Bell and others, by vivisections, con-
firmed and completed, was substantially made anterior to
their researches and experiments; and made, too, by the
combined aids of anatomy and physiology, by the study
and comparison of function and structure. Differences in
the sensible properties of the muscles and of the skin had
been noticed as a fact, functional differences in the sub-
servient nerves had been regarded as a necessary conse-
quence, and the connexion of these circumstances with the
separate roots of the fifth and spinal nerves had been
reasonably inferred ; vivisection, guided by the previous
knowledge, and the results being interpreted by its aid,
determined the motor functions of the anterior roots, and
the sentient properties of the posterior. The principle,

' Observations sur la Folie, par G. Spurzheim, pp. 26, 27. Paris. 1815.
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however, was all made out before; and it is difficult to
see in what possible addition to our knowledge, mutilations
of living animals could have issued, if the operators had
proceeded in the manner of our cerebral vivisectors, arrang-
ing within themselves nothing with regard to the individual
faculties of the mind, whose aggregate organ they mutilate,
in seeming expectancy of detecting function in seeing
“ what effect is produced” on the body at large. Yet it
must be remembered that the immediate subject of this
discussion is the grand department of the vivisectors ; from
the presumed success herein obtained, have encephalic
mutilations maintained any material ground in the estima-
tion of physiologists. Yet, allowing the advocates of such
a procedure all the advantages which they claim for the
vivisectorial method in this instance, no parallel is sup-
plied between the present case and that of the encephalon.
This matter is so concisely and so lucidly put by Mr Combe,
that the writer has great pleasure in transcribing the fol-
lowing passage from that gentleman’s System of Phreno-
logy.!

“ Some physiologists have endeavoured to discover the
functions of the parts of the brain, by mutilating certain
portions of it in animals, and observing the effects produced
on their mental manifestations. DBut four conditions are
necessary to the success of this method of investigation :—
First, The part destroyed must be a distinet organ with a
specific function ; segondly, The part injured must be such
that it can be cut without necessarily involving the disorder
of the functions of a variety of other parts ; thirdly, If it be
nerves that we cut, the functions of the organ to which they
are distributed must be known;? and, jfourthly, After the
operation, the state of these functions must be completely
within reach of observation. These conditions were present

! Fifth Edition, p. 70.
# This is the essential knowledge, obtained purely by comparison of
structure with function, as before insisted upon.
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in Sir Charles Bell’s experiments in irritating or cutting
roots of the nerves of motion and sensation. For, 1st,
These nerves were distinet organs, each having a specific
function ; 2dly, It was possible to cut a branch of the fifth
pair, or a root of a spinal nerve, without involving the
functions of the nervous system in general in derangement ;
3dly, It was known that the muscles manifest voluntary
motion and sensation ; and hence, when one of these powers
was suppressed, it was possible to distinguish its absence ;
4thly, The muscles on which the cut nerves were rami-
fied, were so much within reach of observation, that they
could be forced into action or sensation at the will of the
experimenter, and hence he could discover the effect of
his operations.”

It has been rendered sufficiently plain, in a preceding
chapter, how very differently all the above conditions of
experiment exist in the encephalon ; and yet, even in the
case of the cerebro-spinal nerves, it has been seen that
the co-existence and reciprocal influence of structure and
function really afforded the particular knowledge which
developed: the principle; and this being obtained at first,
by study of the human type, it received corroboration
and extension from the secondary sources of physiological
inquiry.

The existence of a separate system of nerves—the true
spinal, apart from the cerebro-spinal—is not as yet univer-
sally admitted amongst physiologists ; the writer, however,
considers it to rest upon evidence quite as valid as that
which is generally allowed to authorise other physiological
conclusions. And, with regard to this matter, he conceives
that it may readily be shown that the leading facts and
reasonings, in support of the doctrine, were gained neither
by animal mutilations, nor from comparative anatomy, nor
from pathology. Before proceeding to demonstrate this
circumstance, a brief statement of the modern views con-
cerning the excito-motory function may not be out of place,
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as some who may peruse this book, may not probably
have attained to any very clear notions respecting it. It
is taught, then, by Dr Marshall Hall, Mr Grainger, Dr
Carpenter, and others, that, besides the sensory filaments
of nerves which pass upwards along the spinal cord to the
encephalon, and the motor set which convey the influence
of volition downwards firom the same, there exist excitor,
centripetal filaments, bound up in the same sheath, which
conduct impressions to the grey matter of the cord ; that
the latter, as a centre of vital influence, reflects motor im-
pressions by centrifugal fibres, still in the same sheath, back
again to the muscles; and that this excito-motory function
is independent of consciousness, and that the subservient
nerves are both anatomically and physiologically distinet
from those of feeling and voluntary motion. The general in-
fluence of this division of the nervous system would appear
to be ancillary to the preservation and conservation of the
frame, in presiding over the funections of ingestion and
egestion, and by conducing to the repulsion of injurious
agencies.

Now, the class of actions deemed to be more especially
under the influence of the excito-motory system of nerves,
had long been observed and commented upon, anterior to
the researches of Dr Marshall Hall ; and the inference had
been attained, that they were, in an especial manner,
dependent upon the physiological agency of the spinal
cord. In the opinion of the present writer, the great merit
of Dr Hall consists, mainly, in his having more extensively
and harmoniously grouped together the related phenomena
than any preceding physiologist, and in having insisted
(apparently at least, though, in his earlier papers, he
guarded himself against distinctly saying as much) on the
necessity of separate nervous filaments for the performance
of what was obviously a special function. The principle,
however, was made out before; the chief facts had been
observed ; and Dr Marshall Hall is in relation to the
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true spinal system, very much in the same position as
Dr Spurzheim to the cerebro-spinal nerves. This is an
assertion calculated to startle some parties; but let the
facts of the case be judged without bias, and it will be
seen that the previous extract from Dr Spurzheim’s works
warrants the writer in what he has stated ; moreover,
this latter physiologist insists, in the work before quoted,
that anatomists should always seek for the existence of
separate nerves, upon good evidence being adduced of
speciality in funection. It is difficult to make out that Dr
Marshall Hall did more than this; the demonstration, so
far as this can be allowed, arose from the researches of
Mr Grainger, Dr Carpenter, and Mr Newport, whose
labours upon the anatomy were undoubtedly induced by
the reasonings and the statements of Dr Marshall Hall,

It has been said, that the class of actions more especially
dependent upon the spinal cord had long been noticed.
Dr Carpenter, the reputed author of several very able
papers upon this subject in the British and Foreign Medical
Review, has satisfactorily shown that physiologists, for
years before the researches of Dr Marshall Hall, had
observed the involuntary character of nictitation, of de-
glutition, of respiration (essentially), the closure of the
glottis, the action of the sphincters, and the reflex move-
ments induced in some cases by external impressions
without consciousness. These things had been noticed
by Whytt, Cullen, Hunter, Sir Gilbert Blane, and, above
all, by Prochaska ; some of these writers distinetly referred
the influence to the spinal cord, in recognising the invo-
lantary character of the phenomena in question. The
performance of reflex actions, moreover, in the anencepha-
lous feetus—a fact which was well known—rendered the
entire notion respecting the independent, involuntary, un-
conscious agency of the cord, as much of a demonstration
as facts could make it. And if the doctrine which regards
the vesicular or grey matter of the brain and nerves, as
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exclusively the true functional structure, be allowed, Mr
Grainger’s is the merit of having established (at least if
his dissections be confirmed) the existence of filaments in
the sheaths of the spinal nerves adapted to the excito-
motory office ; he having traced, he informs us, some fibres
directly into the grey substance of the cord, and others,
avoiding it, upwards towards the encephalon. And thus the
whole matter, as a subject of modern investigation, would
appear to stand :—The vivisections and reasonings of Dr
Marshall Hall did much to corroborate and to render more
clear what was previously known, suggesting, moreover,
anatomical inquiry ; this being undertaken by Mr Grainger,
a structure was apparently discovered, fairly comparable
with the function; researches in comparative anatomy,
prosecuted by Mr Newport and Dr Carpenter, still further
strengthened, whilst elucidating, the foregone conclusion ;
and the pathological facts, recorded by Dr W. Budd and
others, have contributed additional testimony in support of
the same; altogether, such an amount of direct and col-
lateral evidence has been brought to bear upon the subject,
that the doctrine of the true spinal system of nerves, and
its correspondent funections, is rapidly assuming the cha-
racter of established truth in physiological science. It
must be apparent, however, from what has preceded, that
it was by the combined aids of anatomy and physiology,
as displayed in the human subject, that the essential know-
ledge was first obtained, without which all the other
investigations would have issued purposeless and unintel-
ligible ; the vivisections were not practised merely to see
“ what effect is produced,” and thence to have deduced
function, but to test an interpretation previously put upon
certain natural phenomena that had been observed; facts
in comparative anatomy were re-examined, and, in ob-
taining for themselves a new elucidation, they still further
confirmed, in extending the application of, the antecedent
conclusions; and pathological phenomena, hitherto obscure,
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became explained, and, in the process, contributed to fill
up the measure of subsidiary proof.

It is a curious fact, that, in great part, Galen both recog-
nised the function in question, and inferred the existence of
separate nerves in subservience to its manifestations. ¢ He
conjectures,” says the learned Dr Kidd, as before quoted,
¢ that there are nerves for three distinct purposes, namely,
for sensation, for motion, and for the diserimination of what
may be salutary, and what injurious to the system. * # *
He makes a distinction between the powers of voluntary
and involuntary motion.”

Thus, then, it is apparent that, in point of fact, our
actual acquaintance with the physiology of the nervous
system has been obtained by a method clearly analogous
to that which, in the case of the brain, has been insisted
upon as the true one—by inferring from functional mani-
festation its speciality, and seeking coincidently for some
correspondent anatomy.

Assuredly, the particular physiology of the brain can be
ascertained in no other way. Its general office being, on
all hands, admitted to be in subservience to the conscious
attributes, the evidence upon which this leading truth rests
needs not receive any additional discussion.® It may, how-
ever, be reiterated, that it has been made out, and received
confirmation, exactly in the same manner as our knowledge
of the nerves, by the invariable recognition of consciousness
in coincidence with cerebral structure, and their reciprocal
influence—a fact which has been supported and corrobo-
rated, and its application extended, by all the pheno-
mena furnished by mutilations, the animal kingdom, and
disease.

Now, what reason is there that similar evidence should
not develope the special functions of individual parts of the
brain? Are there any circumstances interfering with the
probability of a valid issue, in this particular case? The
author sees none. On the contrary, facilities seem to exist,
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in some respects, for the purpose, which do not obtain in
some other departments of physiology.

If the comparison of mind and brain, in their constant
connexion, have justly led to a recognition of the latter as
the organic condition of the former, why should not a
similar comparison of special faculties of the mind with
particular parts of the cerebral mass lead to a like conclu-
sion? Any one at all acquainted with the physical charac-
teristics of the encephalon, knows very well that it is not a
homogeneous pulpy mass, as was once believed, but that it
is mainly a fibrous, convbluted structure, as fairly divisible
into separate portions as the spinal cord, or the medulla
oblongata, whose division into parts, functionally distinet,
is an undoubted truth. In like manner, every writer on
the psychical attributes of man, has distinguished variety,
and admitted plurality in the faculties of the mind. This
proceeding on the part of metaphysicians and moral philo-
sophers, has been clearly exhibited in a foregoing chapter.
From these circumstances, even if we had no other reasons,
there would arise a probability, from analogy, that, as the
aggregate brain subserved the totality of mental attributes,
separate parts were particularly associated with the indivi-
dual faculties, just as separateness of function in the nerves,
always implies the existence of some speciality in structure
subservient thereunto.

If the human species had been cast uniformly in the
same mould, if either the psychical properties or the cere-
bral structure had presented no differences amongst indivi-
duals, the method now under discussion could not have
been applied in the case of the encephalon; and it is
difficult to see in what way progress could ever have been
made in the present investigation. Neither mutilations of
the living brain, nor study of structures presumed to be
correspondent in the inferior tribes of creatures, nor the
phenomena of morbid anatomy, could possibly have ad-
vanced the inquiry beyond some not unreasonable conjecture.
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It would be tedious to reiterate the reasons for this impos-
sibility. Let us proceed rather to explain how the existence
of varieties in the same species conduces to a branch of
knowledge, utterly unattainable in a contrary state of
things; a knowledge, in a word, of the particular physio-
logy of the brain.

Mankind reason from human actions concerning the
motives—the inward dispositions and external influences
—whence they spring ; and when an individual is seen
greatly to surpass his fellows in the energy and the fre-
quency with which, by his actions, he evinces some
powerful internal impulse, such an one is regarded as
characterised remarkably in a particular point of view,
more especially if the resultant conduct seem to have been
but slightly induced by external circumstances. For
example, a person will be distinguished by his actions, as
one that is cautious, timid, and apprehensive, and this,
too, under outward circumstances, furnishing no reason-
able grounds for such indications ; the characteristic feature
shall have been displayed in very childhood, shall have
marked the boyhood, and the rising manhood of youth,
and at all subsequent times shall have stood in relief, in
every estimate of the particular qualities of the individual.
Every one has met, in life’s actual experience, with some
such instances. On the other hand, persons are to be
observed exhibiting, under all circumstances, a daring and
a fearlessness in diametrical opposition to the case just
supposed. In this state of things, we always contrast the
timid with the fearless person; and the quality, wherein
the difference is manifested, becomes very generally re-
garded as one that is fundamental. In like manner, judging
from actions and personal demeanour, we notice and con-
trast the proud and the meek man, the kind and the
unfeeling one, those who are covetous, and those eminently
unselfish ; and so with respect to every thing which, in the
language of daily experience, relates to the natural disposi-
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tion. Not only in this way have metaphysicians and moral
philosophers reasoned from actions to inherent faculties or
qualities, and to variety in the case of different individuals,
but divines, moreover, taught by observation and seripture
alike, have usually recognised the same great truth. The
passions and affections, as internal impulses to be restrained
and governed, and the moral sense by whose guidance
deeds should be done, are constantly dwelt upon in their
disquisitions ; and, not only so, but differences in their
inherent strength, in variety of individuals, are frequently
admitted and descanted upon. In a volume of sermons
now before the writer, the following truthful passages
oceur : —

“The great Author of nature has given us several different
feelings and natural dispositions, for wise and salutary
purposes ; he intended that we should form these feelings
to virtue, and render them instrumental to our eternal
salvation, by directing them to their proper objects; but,
alas! in the present state of corrupted nature, they are
generally turned into vices, degenerate into disorderly
passions, and are made subservient to numberless sins.
Amongst the various passions that men are subject to,
there is one passion in particular that commands the rest,
and sets them all in motion; this passion is called the
predominant, or prevailing passion, because it is more
strong and more lively, more violent and more imperious
than the rest; if is it that usually forms a man’s character,
disposition, and the complexion of his temper. # # =
We are to examine carefully what particular vice influences
our actions most, what sinful habit has the greatest empire
and ascendancy over us—for the predominant passion, or
prevailing vice, is different in different persons, according
to the difference of their humours and natural dispositions.
In some, the predominant passion is an overbearing pride,
and an insolent haughtiness; in others it is an insatiable
avarice ; in some it i3 a restless ambition ; in others, a
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brutal lasciviousness; in some, a criminal exeess and in-
temperance in eating and drinking ; in others, an impla-
cable hatred, anger, and desire of revenge, or some other
disorderly passion.”!

It is the same with the intellectual powers as with the
feelings; their essential differences in kind, and in indi-
viduals their differences in degree, are matters of constant
observation. One man is profound in thought, and subtle
in reasoning, whose stock of knowledge is not in the same
proportion ; whilst another shall have acquired, with in-
finitely less pains, double the information, having no ability
to trace this to its consequences. Some person shall be
deeply versed in mathematics, whose inaptitude for acquiring
other kinds of knowledge, or for reasoning upon general
subjects, would be deemed incredible in the absence of
repeated experience. And so it is in extenso; talents, of
every sort, vary both in kind and.in degree; a truth so
obvious, on referring to all past experience, as to require
but little further illustration. ¢ Some persons,” says Dr
Alison, ¢ are strongly impressed by differences of colour,
some of forms; the minds of some dwell habitually on
certain abstractions, such as numbers, or mathematical
figures ; those of others on certain of the properties of
external objects; those of others on the words by which
thoughts are expressed, &e.”?

In the general fact, that individuals present differences
among themselves in their moral qualities and intellectual
powers, all writers are pretty well agreed; and it is very
generally conceded that these differences, to some extent,
are innate. As to what constitute the particular qualities
and faculties to be esteemed fundamental or primitive,
concord does not obtain ; and it is impossible that it should
do s0, so long as they are regarded apart from the organisa-

! Sermons and Moral Discourses. By the Rev. W. Gahan. Dublin.
1836.

* Physiology, p. 225.
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tion ; ' because, however clear and satisfactory to each
philosopher his own analysis and definitions may seem,
there is nothing, in the very nature of the thing, to com-
mand assent by the force of actual demonstration. To
reproduce the comparative illustration, previously afforded;
if sense, in its general signification, could be supposed to
have become the subject of analysis without any guidance
from the organisation, there is no certainty that sight,
hearing, smell, taste, and touch would, as specifically distinct
perceptions, have uniformly constituted the group. As-
suredly, it has been owing to the allocation of particular
senses in separate structures, readily observable, that an
unquestioned analysis of sensation has been obtained. And,
through a corresponding state of things, in the case of the
encephalon, was the immortal Gall led to the discovery of
the particular physiology of the brain, and at the same
time to a systematic demonstration of the true method of
prosecuting such researches.

Gall compared the development in individuals of parts
of the brain with ‘some energetic manifestation of power
or feeling, and, in deducing the necessary connexion,
regarded the cerebral structure as the organic condition of
the associated faculty. In some instances, he was first
struck with the unvarying predominant energy of a par-
ticular capability or disposition, as evinced by conduct,
and then he sought to determine the portion of brain cor-
respondingly in excess ; and, in others, having noticed the
development at the onset, he perseveringly sought for the
psychical quality that distinguished the possessor. In the
early steps of discovery of an organ, the first idea always
arose in one of these ways, on the attainment of which, he
appealed to multitudes of facts dndiscriminately obtained ;
when large numbers were accumulated, all suggesting the
same conclusion, he would regard his provisional inference
as probable ; and he would only venture to pronounce any
proposition to be fairly made out, after the most extensive
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and scrutinising observation. It is stated that, at times,
after his collected facts had for a long time pointed to some
particular notion, the occurrence of one certain, unequivocal
exception, always caused him to start anew.

It may be conceived that the task of seizing the striking
and salient points of character could very readily be per-
formed ; some, however, may not so easily see how these
could be compared with the development of particular
parts of the brain in the living subject, seeing that the
agoregate mass is excluded from sight, by interposition of
its bony investments. In the human species, this is but a
slicht affair, as, by concurrence of all distinguished ana-
tomists, the configuration of the head is allowed to be
formed pretty regularly by the development of the brain ;
this, however, i3 not the case with mathematical exactness,
because the two tables of bone, which enter into the con-
stitution of the skull, are not uniformly parallel. But,
except in some instances of old age and disease (excluded
by Gall as evidence for, or against, his doctrine), the diver-
gence in parallelism is rarely so much as a line, whilst
variations in the cerebral development of particular regions
will, very often, exceed an inch; so that, for all practical
purposes, the form of the head may be deemed coincident
with the figcurate surface of the brain.

The annexed woodeut will render this apparent in some
degree.

This figure exhibits a skull with
the two sides cut away, down nearly
to the level of the eye-brow, leaving
a narrow ridge in the middle of the
top standing. A A A is a section of
the skull, resembling an arch ; it is
here represented thicker, in propor-
tion to the size, than it is in nature, in order to exhibit the
better the separation of the two tables whose interspace
contains a spongy substance called the diploe; the average
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divergence in parallelism, however, is faithfully represented.
The skull is not opened at B C, where the cerebellum lies.
It is obvious then, that, whenever there is question con-
cerning the magnitude of the cerebral convolutions in any
of its regions, posteriorly, superiorly, or anteriorly, the
projections of the cranium in any particular direction will
furnish the measure. Indeed, the fact touching the paral-
lelism of the encephalon and the outer head, is but seldom
controverted ; and, when it is so, it is seen to be for some
temporary purpose. It is taught not only by those who
admit, but by those who reject, the physiology of Gall.
Thus, Cuvier states that ¢ The brain moulds itself in the
cavity of the skull, which é fills evactly in such a manner
that knowledge of the bony part gives us information at
least of the form of the exterior of the brain.” Magendie
says, that ¢ The only way of estimating the volume of the
brain in a living person, is to measure the dimensions of
the skull; every other means, even that proposed by
Camper, is uncertain.” Sir Charles Bell, in his Anatomy,
also observes that, ¢ The bones of the head are moulded to
the brain, and the peculiar shapes of the bones of the
head are determined by the original peculiarity in the
shape of the brain.” Dr Gordon, in his day, notoriously
the most virulent opponent of Gall’s doctrine, states, in an
article written by him, which appeared in the forty-ninth
number of the Edinburgh Review, as follows :—* But we
will acquiesce implicitly for the present in the proposition
(familiar to physiologists long before the age of Gall and
Spurzheim), that there is, in most instances, a general
correspondence between the size of the cranium and the
quantity of the cerebrum ; that large heads usually con-
tain large brains, and small heads small brains.” More
recently, in the Cyclopedia of Anatomy and Physiology,
it is observed in the article cRANTUM,—* A comparison of
the external and internal surfaces of the cranium establishes
the fact, that there is a general correspondence of the two,
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as far as regards those parts which are in contact with the
periphery of the brain.” The authorities might be multi-
plied, but this topic need not be pursued.

From the preceding statements, the method of Gall must
be intelligible enough. In discovery, he noticed remarkable
manifestation of some particular mental characteristic in
individuals, in which procedure no great difficulties were
in the way; this he compared with some prominent
development of brain, to the detection of which it has
been shown that the skull presented no obstacle ; on the
presumed ascertainment (in the normal condition of things)
of invariability in the association, the conclusion was
drawn, that the one circumstance stood in the same rela-
tion to the other, as that in which a particular sense stands
to its correspondent nerve. He then appealed for con-
firmation and extension of his induetion to all collateral
sources of evidence. The inferences in this way deduced
are, in all respects, as just and as valid, as those which
have been obtained, and are generally admitted in other
departments of physiology. Disease, old age, or some
congenital malformation, vitiating the intimate structure
of the encephalon, or inducing abnormal deposit of bony
matter, so as to destroy the parallelism of eranial form and
cerebral development, will interfere with the uniformity of
result in the attempt at positive illustration; and, in a
very few cases—certainly not one in fifty—a great deve-
lopment, truly cerebral, and dependent upon no undue
presence of bone or other obvious indications of disease,
will not correspond with its ordinarily associated condi-
tion ;—just as, in some cases, large muscles will be unequal
to the power most commonly witnessed in structures of like
magnitude ; or in the same way as the optic nerve will
occasionally be amaurotie, partially or entirely, though no
very obvious lesion be discovered after death, nor consequent
derangement of the health have been witnessed during life.
These disturbing influences, however, can only affect posifive
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results ; megatively, there is invariability in the sequence ;
when the cerebral organ of some given faculty is ascertained
to be much below the average size, its manifestations, in a
high degree, are never to be witnessed. In this point of view,
unqualified demonstration may be had; the fact is universal.
The reasons of the differences affecting positive and negative
cases are clear enough; a large amount of brain may be
unequal to its customary power from defective quality,
—a small one can never display remarkable energy; as
with the muscular system, a large development of some
particular muscle does not always coincide with the ex-
pected strength, but a very small muscle will always be
relatively weak,

However plainly to most minds the premises, if accurate,
suggest the conclusions arrived at by Gall, there are some
physiologists apparently disposed to regard the matter more
as an affair of coincidence than of consequence, as more in
parallelism with the Goodwin Sands and Tenterden steeple,
than with the general physiology of the nervous system.
Dr Carpenter, in his Human Physiology, observes,—

“ It may be fr EEl}" adinitted that mankind is in the
habit of forming an impression of an individual’s intellectual
capacity by the height and expansion of his forehead ; and
that a low forehead and crown, with great development of
the occipital portion of the brain, generally accompanies a
character in which the influence of the animal passions is
predominant ; and correspondences even more detailed may
be admitted, without the inference being then conclusive,
that these several parts are the distinet organs of the several
faculties, or that the size of the organ is a measure of its
functional power. It may be thought to be, in regard to
the form of the head, very much as in respect to the cha-
racter of the face,—that we may draw from it a general
idea as to the character of the mind, and may not unfre-
quently be able to predicate correctly some minute details;
and yet that an attempt to localize the organs more minutely
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may be as destitute of truth as were the details of the
system of Lavater.,”*

It should be remembered, however, that the occurrence,
in nature, of coincidences with undue frequency, must ever
involve some law. Mere accident can never explain the
almost invariable association of two sets of conditions in
the routine of natural phenomena ; and if a well developed
forehead be habitually regarded as indicative of intellectual
capacity, and if great development of the occipital region
of the brain, with moderate size of the anterior, superior
portions, do ¢ generally accompany a character in which
the influence of the animal passions is predominant,” some
principle must hold these facts in subservience; and what
is the principle more obvious and rational than the funda-
mental axiom in the special physiology of Gall, that size
of cerebral structure, ceteris paribus, constitutes a measure
of functional power? an axiom which, so far as size is in
question, is very generally recognised among modern
physiologists' in relation to the nervous system at large,
and, amongst others, by Dr Carpenter himself;—to an
extent, moreover, which the disciples of Gall would not
admit, as they always demand an equality in the associated
circumstances, regarding mere size but as one, though an
important element. Lavater’s physiognomy has no parallel
in Gall’s physiology. There is absolutely no evidence at
all to prove regular correspondences between the features
of the face (excluding the forehead) and mental character-
istics, apart from expression; no form of any individual
feature maintains, positively or negatively, any thing like
an invariable connexion with the intellect or the disposition,
enabling us to ‘ draw from it a general idea as to the
character of the mind.” Will Dr Carpenter affirm that
there is a particular form of nose, or cheek, or chin, which
as generally accompanies a particular disposition or in-

' P. 237.
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tellectual talent, as a large forehead does superior intellectual
power, and vice versa? Such a state of things obtains only
when the encephalon is in question, proving, so far as
evidence can demonstrate any physiological proposition,
not only that the brain is the organ of the mind, but that
it forms a congeries of organs, the funetion of each being
to manifest some particular power or disposition.

Certain minds that have been habitually intent upon the
more exact sciences, such as mathematics or astronomy,
may not unreasonably be expected to find that sort of proof
insufficient, of which Gall’s physiology is susceptible. Its
just and actual force can be appreciated by those only
whose pursuits familiarise them with the phenomena of
life, the study of which so rarely affords that full and
complete satisfaction to the rigorous mind, which some
other sciences afford. The imperfection in question, how-
ever, 18 not peculiar to the doctrine of Gall; it is common
to almost every department of physiology. As a striking
illustration of the want of acquaintance with the actual
character of all physiological evidence, the following ex-
tract is taken from a eritical notice of the ¢ Vestiges of the
Natural History of Creation,” which appeared in the North
British Review, for August 1845, generally ascribed to
Sir David Brewster :—* Every branch of study that de-
serves the name of science, has its system of facts and its
code of laws; but phrenology has never yet been able to
adduce a single indisputable fact in favour of its doctrine.”
What is the invariable and unmistakeable absence of great
intellectual power, when the forehead is low, narrow, and
receding ? It is an * indisputable” fact, and one that is
obvious to every observer. The reviewer proceeds—* Its
object is to discover a relation between certain intellectual
and moral truths, and certain physical magnitudes; and
yet it does not directly compare those truths with those
magnitudes, but with certain other magnitudes, supposed
to be similar, and with which the truths in question have

F
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no connexion.” Here is a grievous confusion of thought.
The reviewer, it is to be inferred, alludes to comparisons
of psychical qualities with cranial configuration; but he
ought to have known that phrenologists attach no import-
ance to the latter, but in so far as it supplies the index to
the cerebral development, which alone is considered in the
induction, and with which the mental properties, * the
truths in question—Aave connexion.” He continues—* In
making such a comparison, we must be sure of the correct-
ness of what we assume to be truths. The mental or
moral phase must be so prominent and unambiguous, that
every man can recognise its existence; and the corre-
sponding magnitude must be so distinetly marked, that all
men can see it. The feature in the brain must not be
inferred from the feature in the external eranium, covered,
as it may be, with hair, and flesh, and skin, and possibly
exaggerated or diminished by some external cause. It
must be directly observed in the healthy brain itself; and
if the cerebral development corresponds in magnitude with
the mental feature, we become possessed of a single fact,
half moral and half physical. If this correspondence is
invariable in all other cases, we have then one phrenolo-
gical fact in reference to one portion of the brain, which,
if, as we assume, it rests on accurate observation, we can
compel every sound mind to believe. DBut if there be one
distinet and unambiguous exception, for which no reason-
able cause can be assigned, the whole doctrine must be at
once abandoned. Were there a single satellite in the solar
system, whose motion did not correspond with the universal
law of attraction, even the doctrine of gravity must be
rejected. How difficult, then, must it be to determine
phrenological facts, and in what storehouse can we expect
to find them? Who could venture to record it as a scien-
tific truth, that Voltaire had not, and that Sir Walter Scott
had, piety as an element of his mind; and that the brain
of the one wanted, while that of the other possessed, the
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corresponding elevation? Who can testify to us as a fact,
that a murderer possesses a truly murderous disposition, or
a thief a truly thievish one? It is only insulated acts, and
these generally not the result of habit, but of momentary
impulse, of which man ever takes cognizance. It is God
alone that can pronounce upon the real condition of the
heart and soul, out of which are the issues of life. A true
phrenological fact, therefore, which we can force a sound
mind to believe, must involve in one of its aspects a species
of knowledge which it is not in the power of man, and still
less within his province, to attain; and in the other, a
physical fact, which can be seen only in the brain itself,
and which cannot be inferred from any external sign. For
such facts, anxieus as we have been to find them, we have
long sought in vain.”

The applicability of principles of inquiry thus rigorous
and exact, to sciences like mathematics or optics, must be
allowed to be clear enough ; if, however, such canons of
evidence were enforced in researches into vital phenomena,
then adieu to all physiology, natural history, and medicine ;
scarcely any science with respect to any of these could
possibly exist.

By whomsoever phrenology, or Gall’s doetrine concern-
ing the brain, shall receive ample and complete attention
in a serious and philosophic spirit, with perfect immunity
from the prejudices that result from anterior notions or pre-
vious habits of thought, to such an one the whole question
will present itself purely as a question to be determined by the
state of facts ; if the instances recorded have been accurately
observed, if the premises in their general character be sure,
the conclusions follow irresistibly. In a few words, unless
rules of investigation apply to the brain’s physiology which
differ from those relating to the remaining organization,
facts will be found to necessitate the admission,—first, That
the brain is the organ of the mind ; secondly, That different
parts of the cerebral structure subserve the manifestation
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of different mental faculties; and, thirdly, That size of
organic apparatus, celeris paribus, constitutes a measure of
functional power.

It is idle and vain to discuss any of these axioms with-
out previous acquaintance with the observations upon which
they are raised ; no appeal to other axioms, however con-
stantly admitted or validly established, can rightly deal with
the subject. The facts must be fairly met, and, when these
can be disproved, the inferences may be rejected, but not
one moment before. The greatest and the wisest eannot
meet the question honestly in any other way, or propose
one single rational objection in a different manner. The
observations should be repeated, whether the purpose be
to learn or to controvert; but before these can be well and
accurately made, some preliminary capability, as in every
other department of knowledge, must be procured. With
respect to this matter, the day is now past for all pre-
posterous nonsense about jfeeling if there be any bumps!
Phrenology, or the physiology of the brain, must be re-
garded ¢ as it exists in the minds of those who have actually
studied it, and not in the crude and contradictory form in
which it is presented to us by those who have never ex-
amined its pretensions.”! If a scienfific examination of
the facts in question be proposed, in contradistinetion to
one that is merely physiognomical and empirical, a general
acquaintance should be had with the philosophy of mind,
so that the inquirer shall be able to recognise primitive
faculties when he observes their manifestations, and to
distinguish these from mere modes of action or feeling
common to the faculties in general ; and with the anatomy
of the brain, the disposition of its convoluted, vesicular
structure, and the relation of this to the fibrous portion,
and the ganglionic masses and tracts of grey matter at the
base. By this means alone can the true principle, guid-

! Dr Combe. On Mental Derangement. Preface, p. xxiv.
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ing the estimate of development, be fully and rightly
understood. Hereunto should be added a pretty accurate
knowledge of the bones of the head, whereby the chance
of confounding mere osseous prominence with that induced
by development of brain will be avoided. Moreover, as
coincidence of cranial form and cerebral configuration is
not in every region quite to the same extent, due importance
cannot be attached to this circumstance in ignorance of
the proper osteology of the head. Further, a familiarity
must be obtained with such disturbing influences as create
difficulties in the application, not only of cerebral, but of
general physiology ; the influence of constitutional quality
of brain in modifying the ordinary effects of quantity—the
influence of disease, that of old age, and of early childhood,
—have all to be estimated, before the facts can be rightly
dealt with. These things, however, constitute no speciality
in the case of the brain ; it is so with the muscular system,
it is so with the nerves. It must yet always be borne in
mind that, both with the brain and with the other strue-
tures, the influences in question do but disturb the results
in exceptional instances; they must be known and ap-
preciated, however, otherwise Gall’s doctrine can never
be examined and tested scientifically. .

Having now exhibited what the author believes to be
the true method of determining the relations subsisting
between the structure and the functions of the encephalon
—a method which de facto has ever been applied in phy-
siological investigations that have eventuated successfully,
—he shall now proceed to show the results which have been
gained by its application, and more especially in the hands
of Dr Gall, its systematic discoverer.
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CHAPTER VL

ON THE FUNCTIONS OF THE BRAIN, AS REVEALED BY THE
APPLICATION OF GALL’S METHOD,

WHEN any doctrine, as yet doubted, is proposed for the
examination and consideration of mankind, it is always
desirable that those whose attention to it is solicited, should
receive some ready guarantee that the probability of truth
in the subject in question is such as to render it worthy of
inquiry,—that the grounds, at least, on which the proposed
doetrine rests, are substantial enough to satisfy the inquirer
that he will not idly be wasting time in attempting their
verification. In most matters of this kind, certain decided
and obvious facts are generally at hand, of a character so
easily appreciated, that no obstacle whatever exists to
becoming acquainted with them readily, nor any obscurity
concerning their veritable import. Under these circum-
stances, it is always well to appeal, in the beginning, to
this class of facts,—to procure a recognition of them, to
cause their importance to be justly estimated, and so to
furnish motives to the inquirer for the further prosecution
of the subject; motives which shall constitute assurances
that the object sought shall compensate, when found, for
the time and the labour consumed in the search.

Now, with regard to the functions of the brain, as
revealed by the application of Gall’s method of investigation,
there exists a facility for supplying the motives and the
assurances in question; certain prominent instances may
at any time be observed, which are caleulated to satisfy
every reflecting mind that the principles, at least, of
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Phrenology have an actual foundation in nature. Illustra-
tions of this proposition shall be afforded.

The brain, considered as the organ of the mind, may,
for this purpose, be divided into three regions; the first
comprises the anterior lobe, and is subservient to the in-
tellectual faculties ; the second, the coronal region, is more
immediately in connexion with the moral qualities and
disposition ; and the third comprehends the posterior lobe
and the base, in subservience to the propensities,—speaking
in a general way,—common to man and the lower animals.
Now, in a person of well constituted mind, the three regions
and the corresponding psychical features are in such relative
proportion, as to furnish neither a development that is
remarkable, nor mental characteristics of an unusual order,
so far, at least, as natural constitution is in question. But
let us suppose an individual to exist, who is unmistakeably
the slave of low and grovelling passions, in whose bosom
no spark of exalted feeling can be recognised or enkindled,
and whose intellectual manifestations display but the most
wretched imbecility, and we obtain a prominent instance ; in
such a person, the posterior and basilar regions of the head
must be strikingly in excess, or in Gall’s physiology there
is no validity. Cases like this one, hypothetically adduced,
are not difficult to be met with ; any large prison, unhappily,
supplies too many such illustrations ; authenticated casts of
notorious criminals confirm the same truth. On the other
hand, let some one be selected, whose excellence of moral
and religious disposition, and whose intelligence, constitute
the leading features of character, and whose animal passions
display but little power; in such a case, the anterior and
coronal regions will at once be seen to exhibit a marked
preponderance. Such facts, to noviees in these observations,
become the more obvious when contrasted ;—extremes on
each side,

Suppose that some one, whose thoughts had never been
particularly directed to inquiries of this kind, should have
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presented to him some such heads as those represented by
the annexed woodcuts; sup- SALFORD IDIOT. "

pose that he were asked to
declare, judging from the ce-
rebral development, which of
the two heads was that of an
idiot, and which that of a
powerful creative genius; could
there be any hesitation in the
decision ?  Most assuredly
- not. The smallness of brain

MICHAEL ANGELO.

in the one case, and the large size in the other, would be
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sure to receive their just interpretation; for all past expe-
rience, however little reflected upon, would have exhibited
the influence of size upon power; and the amply developed
forehead and crown of the one, compared with the small
~ head and diminutive brow of the other, would immediately
suggest the importance of cerebral configuration. The
genius of Michael Angelo is before the world; the utter
idiotey in the case contrasted is within the personal ex-
perience of the writer, who, some years ago, formed one of
a society at whose instance the head was moulded, and
from the cast the above figure has been taken. If, through-
out all time, and in every country, the form of head which
accompanies exalted genius contrasts in some such way
with the configuration represented above, as being associated
with mental imbecility, there is most assuredly a fact in-
capable of explanation by any notions of mere coincidence;
for what in nature is universally true, must always induce
the recognition of some principle or law.!

In this state of things, a circumstance becomes revealed
well caleulated for supplying a motive to pursue the
inquiry ; it is not difficult to procure illustration of this
kind. If it be of too limited a character to weigh much
with the mind, other illustrations can easily be procured,
if not quite so striking, yet equally decided. Let any
individual enumerate some half-dozen of his most sensible,
intelligent, and well-informed friends ; let him then select,
in like manner, the same number of his most ignorant and

! It is not meant that every head, resembling in form and size that of
Michael Angelo, will necessarily display the same power; there may be
difference in the associated conditions. Every example, however, of
such a class of genius will exhibit some such cerebral development.
Again, as regards the idiot, every case of idiotey will not exhibit the
style of head belonging to the same category ; mental imbecility may be
occasioned by faunlty condition of structure, as well as by imperfection
in development, It is meant, however, that two heads so contrasting in
form and size, will always be associated with psychical qualities furnish-
ing, in principle, a similar contrast.
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weak-minded acquaintances; and let the development of
the forehead in the two groups be compared respectively.
Under a moderate equality of all the other circumstances,
such as health, age, and general education, a large anterior
lobe of brain, comparatively, will always be found in the
superior class, and a small one in the other. By forehead,
is not meant the mere breadth and height as regarded
in popular physiognomy, because in such a way no accu-
rate measure of the true forehead is gained. It is well
known to anatomists, that the anterior lobe of brain rests
upon the supraorbital plates, at the posterior margin of
which the fissure of Sylvius, so called, divides it from the
middle lobe ; thus an anterior lobe, whose depth (estimated
by its projection in advance of the fissure of Sylvius) is shal-
low, however expanded so as to give height and breadth
to the brow, must, in aggregate size, be really small. 1t
happens very often that such cases are cited in disproof
decided, as it is thought, of Gall’s doctrine ; but the fallacy
is perceived at once, when such instances are examined in
profile. The distance forward from the lower extremity
of the coronal suture is a good indication of the length of
the anterior lobe, and will be found to vary considerably,
even where the mere fronts look equally large. An excel-
lent illustration of this point is afforded by a writer in the
British and Foreign Medical Review,' who observes:—
¢ This will be easily understood, by supposing an observer
to be placed directly opposite the ends of two logs of wood,
each a foot square, but the one twenty feet long, and the
other only ten. It is clear, that were he to judge merely
from the end view, he would declare both logs to be equal,
although, in reality, the one was double the size of the
other. It is the same with the anterior lobe; in order to
avoid mistakes, its depth or length must be reckoned, as
well as its height and breadth., We have heard this called

! Vol. ix. p. 212. The anthor thinks it right to state, that the article
from which he here approvingly quotes, was not supplied by himself.
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a ‘ loop-hole’ for the phrenologists; but call it by what
name you please, the question which concerns us is, simply,
whether it is a fuct?”

The subjoined wood-cuts will render this matter still
plainer ; one represents the skull of a Peruvian, the other
that of Robert Burns; regarded in front, very little differ-
ence might seem to exist in the respective foreheads ;
estimated in profile, however, as above directed, the much
greater depth of anterior cerebral lobe in the poet’s head.
than in that of the Peruvian’s, is at once apparent.

PERUVIAN. ROBERT BURNS.

With respect to this kind of observation, it may be well
to refer to another source of mistake in judging of the
forehead, which is this: there is great difference in the
degree of advance which the growth of hair makes, a
circumstance which, it is clear, can have nothing to do
with development of the anterior lobe of brain. Yet the
author has known a really low, shallow forehead, mistaken
for one that was favourably developed, because the space
uncovered, superiorly and posteriorly, has been consider-
able, giving a false idea of altitude regarded in front.

Another means of readily procuring some certain assur-
ance that there is something in phrenology, and that, con-
sequently, the subject is worthy of scientific investigation.
is afforded by the observer’s fixing upon such persons of
his acquaintance as display remarkable facility in acquiring
knowledge, and yet who at the same time exhibit an utter
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inaptitude for reasoning on the knowledge attained; any
one at all accustomed to study the varied phases of the
human intellect, will be sure to remember some such indi-
viduals. Let the forehead, in these instances, be observed ;
the fullness and prominence distinguishing the inferior
region, just above the superciliary ridge, or the anterior
middle region, will certainly be recognised; the higher
lateral portions falling back, and giving a receding appear-
ance to the brow. Next, let persons be taken whose
intellectual peculiarities are just the reverse, individuals
sound-thinking and reflective, distinguished for their judg-
ment, yet of slender acquirements, and with but little relish
for details in matters of fact; here the relations also in
frontal development will be reversed, in correspondence
with the contrast they form in their mental characteristics;
the upper division of the forehead will project, and at the
least it may be expected to exhibit a perpendicular, in
opposition to the rapid slope observable in the preceding
instances.

A very slight acquaintance with these leading circums-
stances, easily observed, ought to yield abundant grounds
for the conviction that phrenology is no vain conceit nor
phantasm of the imagination, but that it is, more or less, a
reality resting on the sure foundation of nature.

It has been said that, in the prosecution of this branch
of science, as of every other, a certain preliminary eapabi-
lity must be gained before the student can rightly estimate
and judge for himself, concerning the facts upon which it
is based ; in what this capability consists, has been already
stated. When it has been obtained, and when the inquirer
has become satisfied from general observation, that Gall’s
procedure has revealed important truths, he ought then to
determine the value of the method, by investigating the
validity of the particular results.

A distinetion should be drawn at the very outset of the
inquiry, between instances in proof, and circumstances in
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mere illustration or in corroboration.! The average run
of mankind can hardly furnish proof of the individual pro-
positions, nor yet the evidence which statuary and painting
supply, although they do very well for illustration, and, at
the same time, supply a species of confirmation, after con-
viction has been realised by a study of the appropriate
cases, always formed by instances of extreme development.
These, in the beginning, should always afford the chief
materials for observation, whether the object be to confute
or to corroborate any particular point ; and they are best
studied, at the commencement of the inquiry, upon the
living head, specially distinguished in one or two respects
only. Thus, if some individual be known, whose benevo-

1 It appears to the author, that to persons unaccustomed to exact
analysis, or to close research, the distinction drawn between evidence
that proves, and that which only confirms, may not at onece be appreciated ;
and it may be said, if a truth be proved, what confirmation ecan it need,
and what value can attach to any evidence which only supplies a super-
fluity? The case stands thus : all evidenee comes from observation of
facts; certain facts, if they have been rightly observed, necessitafe a
partieular conelusion, and constitute direct testimony fitted to establish
the inference to which they point. The invariable correspondence
between cerebral development and speciality in the psychical charae-
teristics, can, in reason, receive but one explanation—it necessitates
the,conclusion arrived at by Gall. On the other hand, there are other
facts which, however accurately they may have been observed, do but
suggest a conclusion, and which are, at the same time, compatible with
some different one. Thus, all the facts which have been developed by
vivisections, comparative anatomy, and pathology, and which have been
placed in relation to cerebral physiology, may have been accurately
stated, and yet, in the absence of other sources of knowledge, be sus-
ceptible of various interpretations. Now, in the present imperfect
condition of the human mind, some doubt may reasonably be enter-
tained with regard to any observations and facts not universally
admitted ; and, pending such doubts, the inference must of course
remain uncertain. In this state of things, the direct testimony becomes
fortified, not only by additions, but by exhibition of the harmony and
analogy that subsist between it and other circumstances with which it
is in some relation. As in criminal jurisprudence, direct evidence alone
can prove incontestibly ; that which is circumstantial, however faithful,
can but corroborate the former; by itself, at the very best, it could but
furnish a high probability.
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lence of disposition be singular, whose every action seems
prompted by love to his fellow-men ; if, from childhood
upwards, kindness of heart have cunstﬁnﬂy been exhibited
as the predominant feeling—and who is not gifted in the
power of Imitation—let the region assigcned by Gall, as
the cerebral seat of this disposition, be noted, and, a dis-
tinet elevation of the skull will be remarked in the cor-
responding part of the head, so defined in its character
as to furnish a reasonable presumption, that the peripheral
form of the organ is exhibited; more especially as, on
multiplication of such examples, a general similarity will
be observed, not only in the elevation, but also in the
configuration, of the particular region. In the opposite
class of cases, where the feeling of benevolence is scarcely
to be recognised, let the observer seek for the organm,
and assuredly a corresponding absence of all elevation
will be noticed. In this way, each proposition should
be investigated individually, by selection of extreme eases,
positive and negative; a means whereby alone a phi-
losophical conviction can be obtained, on one side or the
other. Striking and unequivocal examples, wherein some
peculiar characteristic is indisputably present, are by no
means difficult of attainment ; and these, when carefully
observed and studied, will convince every sound-thinking
and right-minded person, that phrenology, in its main
particulars, is true. After the extreme cases shall have
been seen to be real, no doubt whatever can arise with
respect to the existence of some general law; and any
difficulty which may be encountered, in afterwards deal-
ing with cases in general experience, can never shake
a conviction that has in this way been gained. FEuxtremis
probatis media presumantur. By extreme instances, was
Gall’s discovery made; by extreme instances, it must
receive extension; and, by extreme instances, it must-
be verified, or otherwise, by all who would scientifically
test its validity. In all other sciences, we bring forward
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the strongest evidence we can obtain, as best calculated
to establish new truths; and we make no unreasonable
demand in requiring the same rational mode of proceed-
ing to be followed in the study of phrenology.

Now may we advance to the particular results of Gall’s
method of investigation ; and, in proceeding to this division
of the subject, the facts and propositions shall be adduced
very much in the order in which they are given in his
published works. Subsequent additions, real or sup-
posed, shall also be discussed,—not according to any
arrangement fixed upon by the author, but just as for the sake
of scientific regularity, they are most commonly presented
. to us in systematic books. It is no part of his design to
exhibit the progressive steps by which Gall came to the
prosecution of his peculiar method of studying the physi-
ology of the brain; but yet it is right to notice, in this
place, an idea not unfrequently entertained, that he was
induced by anatomical investigations to allocate particular
faculties of the mind in certain parts of the brain, and
that, having done so, he appealed to nature for corrobora-
tion of his ingenuity. Nothing can be a greater mistake,
as will be further and most abundantly illustrated in the
ensuing pages. When a writer so accomplished and well-
informed as Dr Bostock! falls into such an error of asser-
tion, it becomes proper to direct attention to this circum-
stance.

By comparing development with manifestation, Gall
was led to ascertain, in the following way, the encephalic
organ of the sexual instinct, usually denominated

AmaTiveNess. Dr Gall was the medical attendant of a
young widow, who, shortly after the death of her husband,
was seized with melancholy and with hysterical convulsions.
These attacks were preceded by a sense of tension and

! Yide Physiology, vol. iii. p. 264.



136 THE FUNCTIONS OF THE BRAIN, AS REVEALED

heat about the nape of the neck ; in a few moments after-
wards, she would fall to the earth in a state of rigidity,
the neck and vertebral column being violently dragged
backwards. ¢ La crise ne manquait jamais de se terminer
par une evacuation qui avait lien avec les tressaillements
de la volupté, et dans une véritable extase; apres quoi,
elle restait sans attaques pendant quelque temps.”! Dur-
ing these paroxysms, Gall had several times occasion fo
support the neck ; and, in doing so, remarked a very con-
siderable prominence at the nape, between the two mastoid
processes of the occipital bone. This circumstance arrested
his attention ; it was exactly one of those incidents which
ordinarily originated some primitive suggestion from which,
as a starting point, he followed out an investigation. It
occurred to him that a connexion might exist between the
erotic disposition of the patient, and the fulness in the
neck ; more especially as he learnt, shortly afterwards,
from her own acknowledgments, that, from infaneyupwards,
the predominant inclinations had always corresponded with
what was now so distressingly obvious. Hereupon, he inter-
rogated nature upon a large scale, multiplied observations,
and procured abundant confirmation and realization of the
idea which he had previously formed ; always discovering
a fulness in the basilar region of the occiput, whenever he
had moral certainty that the sexual instinet was powerful,
and a receding, contracted nape, when he had reason to
feel assured that the passion was but weak. Connecting
these observations with his anatomical knowledge, he de-
termined the cerebellum to be the organ of the propensity
in question ; because, according to the development of
this structure, there is a degree of amplitude and fulness,
greater or less, in the space marked out by the occipital
ridge.

In this way, Gall was led to the discovery that the cere-

! Gall. Sur les fonctions du Cerveau. Vol. iii. p. 246.
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bellum is the organ of amativeness. Proof may be obtained
of reality in the discovery, by repeating the observations ;
and it is only by making counter observations, that any just
attempt can be undertaken in disproof. If the facts have
been accurately observed, by reiterated researches they
can but be confirmed; andnoseemingdifficulties encountered
in vivisections, the study of the animal kingdom, or in
disease, can weaken the conclusion to which they fairly
and directly lead. ¢ If every theory,” says M. Bouillaud,
¢ found in contradiction with one rightly observed fact be
false, so every fact in contradiction with a theory rigorously
demonstrated has been badly observed.”

In the repetition of Gall’s observations upon the cere-
bellum, let the inquirer, pursuing the directions given
above with regard to the necessity of taking extreme cases,
first familiarise himself with the outward indications of
size in the cerebellum. The woodcuts below will ex-
emplify the external appearances presented under different

conditions of magnitude.

Fig. 1. X Fig. 2.
REV. ME M. LINN.

—

Cerebellum moderate. Cerebelium large.
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As the volume of the cerebellum is indicated by the
extension of the inferior surface of the occipital bone back-
wards and downwards, or by the thickness of the neck at
these parts, between the ears, so the difference between a
moderate and large development will be appreciated by ob-
serving the thickness of the top of the neckinthe twofigures.

The annexed cuts represent, in profile, three skulls illus-
trating different degrees of size in the cerebellum, as
indicated externally. |

Fig. 3.

Cerebellum large. Cerebellum middling.

In Fig 3, O represents a large development downwards ;
backwards also, the exten- Fig. 5.
sion 18 considerable ; in Fig.
4, the distance between M,
the mastoid process, and S,
the spine of the transverse
ridge of the occipital bone,
is large, although the swell-
ings O, do not droop as in
the preceding skull ; in Fig.
5, the cerebellum is small,
and it will be seen that the base of the occipital bone ex-
tends only a short distance backwards from the mastoid
process, while the occipital fulness downwards is not mani-
fest as in Fig. 3.

To the correctness of this mode of estimating the volume

Cerebellum small.
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of the cerebellum, no sound objection will apply. Dr
Todd and Mr Bowman, however, in their recent work,
observe that ¢ a thick neck and large occipital region may,
and probably do, indicate a large mesocephale more fre-
quently than a large cerebellum.” Now, the mesocephale,
so called, can only be expected to influence the develop-
ment of the basilar portion of the occipital bone by agency
of the pons Varolii—the commissure of the cerebellum—
which enters so largely into the composition of the struc-
ture in question ; and, as Dr Todd and Mr Bowman state
in the same work, ¢ the fibres of the pons are always
developed in the direct ratio of the hemispheres of the
cerebellum,” it is difficult to see in what way their objection
is intended to apply. If the mesocephale be large, so is
the cerebellum ; and if the ¢ thick neck and large oceipital
region do indicate” the former fact, how can it exist more
frequently than the latter, to any extent, if * the fibres of
the pons are always developed” in a corresponding ratio ?
There is not even plausibility in this objection.

In the early observations conducing to the establishment
of any point, Gall first ascertained the coincident existence
of the two sets of conditions, and the reciprocal dependence
which they appeared to hold ; and, simply noting the undue
tendency to particular actions associated with a correspond-
ent development of brain, he named the cerebral portion
the organ, sometimes of the tendency in question, and
sometimes of the conduct to which it led. Thus, Amative-
ness was designated the Instinct of propagation; and, in
reference to other cerebral organs, he spoke of an organ
of Theft, of Cunning, and so on; mainly intending, by
this course, to keep clear of all premature speculation,
~and to retain his diseiples within the limits of demonstra-
tion. Nevertheless, it is ‘a grievous error to suppose, that
Gall was not well aware of the distinction to be made
between the fundamental powers and dispositions, and the
actions to which he regarded these latter as mainly contri-
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buting, Indeed, he reasoned most powerfully, perspicu-
ously, and successfully, upon such matters, and proposed
to decide upon the speciality of any instinet, inclination,
sentiment, or talent, by determination of the existence, or
otherwise, of the following conditions :—ZF%rst, Its presence
in one kind of animal and not in another; Secondly, Its
systematic variation in the sexes of the same species;
Thirdly, The absence of all proportion in its energy to the
other faculties of the same individual ; Fourthly, Its mani-
festation and decay occurring, earlier or later, irrespective
of the other powers; Fifihly, Its capability of action or
repose, singly; and, Sizthly, Its separate suspension or
deterioration by disease. When, moreover, he had traced
the mutual relation subsisting between some special faculty
(shown to be such by correspondence with the conditions
just enumerated) and some particular cerebral region, he
would finally advance a proposition as established ; just as
we do in the case of the senses and their nerves. The
specific differences in the functions of sight, hearing, smell,
taste, and touch, and the fact of division in their respective
organs, are, in fact, maintained byan identical course of rea-
soning, and substantiated by a like process of demonstration.

In this way did Gall determine the speciality of the
sexual instinct, and its organic dependence upon the cere-
bellum; a truth which, thoroughly studied, cannot be
doubted. It has not only been attested by the direct
observations of Gall himself, as recorded in his works,
but it has been abundantly confirmed by those of Spurz-
heim, Combe, and many others. The proposition has
been strengthened by the results of many mutilations,
some of which have been recounted by Gall, Vimont,
and Larrey ; facts in natural history and comparative ana-
tomy have been extensively contributed by the discoverer,
and more especially by Vimont, in further corroboration ;
and the phenomena of disease have largely been adduced,
more particularly by Spurzheim, Serres, and Andrew
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Combe, to confirm the doctrine in question; altogether,
constituting such a mass of accumulated testimony as
rarely is equalled, and certainly never surpassed, in the
instance of any analogous proposition. The author is well
aware that other functions have been assigned to the
cerebellum by many able physiologists, though few have
ventured to controvert, absolutely, its association with the
amative propensity. Without actually denying the accuracy
of the notion which locates some special influence over the
muscles to the cerebellum, the writer dares to affirm that
the assumption is purely gratuitous, and that it has not one
tittle of conclusive evidence upon which to rest. This
position he shall seek to maintain in succeeding chapters,
when discussing the statements made by vivisectors, com-
parative anatomists, and pathologists, in support of the
muscular function of the cerebellum ; he expects to be able
to show, not only that the facts stated are inadequate to
prove the doctrine, in support of which they are adduced,
but that they are in perfect harmony with that which
appropriates the whole cerebellum to the function assigned
to it by Gall.

Dr Todd and Mr Bowman have been several times
referred to in the present treatise; their work on the Phy-
siological Anatomy and Physiology of Man possesses
many and merited recommendations; and, as it is among
the most recent books discussing such subjects as the
present one, the author thinks it desirable to cite, and
briefly to remark upon, certain reasons which they have
advanced, formally and in detail, in opposition to the
physiology of the cerebellum, as taught by Gall; reasons
which, in some quarters, would appear to be regarded as
possessed of force, since, in one of the journals (the ¢ Pro-
vincial Medical),” they were quoted as the choice specimen
of the work.

Objection.—** 1, It is extremely questionable how far
the sexual instinct admits of being separated from the emo-
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tions,—from those especially which are clearly instinctive
in their nature; and, even if it were separable from them,
it seems scarcely of such importance, when compared with
other instinets, as to need a separate organ of great magni-
tude and of complex structure. If we compare it, for ex-
ample, with the instinct of self-preservation, as manifested
in providing, either for the wants of the body, or for
defence against assault, it certainly cannot be admitted to
have a superior influence in the animal economy to this,
the most pressing of all. Yet it is not pretended to assign
a separate seat even to this.”

Remarks.—The preceding objections seem resolvable
into three distinct propositions: first, That no adequate
proof exists of speciality in the feeling in question ; secondly,
That its importance in the animal economy is too incon-
siderable to demand a large subservient organ; and,
thirdly, That a more powerful instinct, that of self-pre-
servation, has no distinet cerebral apparatus assigned to
it. Now, as regards the first proposition, what do these
writers deem to be evidence of distinctness in the character
of any instinect? The conditions of speciality expounded
by Gall, and briefly adduced in a foregoing page, are all
present in the case of the generative feeling. Would these
be objected to by Dr Todd and Mr Bowman ? If so, can
they propose any reasonable canons of their own, which
will not, in their application to the sexual feeling, re-
sult in a like conclusion? By every rule determining
the distinctness of any of the special senses, the instinct
in question must be deemed fundamental and primitive.
This will easily be ascertained hy application of any test
to the latter, which demonstrates the fact in the case of the
former. Let Dr Todd and Mr Bowman try the experi-
ment. Indeed, the first proposition in objection is mere
unsupported assertion. Then, as regards the next, what
do thesé physiologists consider to constitute a measure of
importance in the economy of life, in assigning only a
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secondary, comparatively insignificant place to the feeling
now under discussion? No explanation upon this point is
afforded. If, however, the design or final cause of any
inward impulse is to pass for something in an estimate of
its importance, what can possibly be more important than
the continuation of the species, in obedience to the first and
most universal injunction, ¢ Increase and multiply?” If we
do but reflect, for one moment, upon the influence which
the sexual passion has exercised upon individuals, families,
society, or nations, who shall maintain with justice that
other feelings have evinced, in their effects individually, a
greater extent of operation? Witness the disastrous con-
sequences of its irregular and depraved manifestations!
Ruin to health, loss of fortune, blighted character, temporal
and eternal ruin to individuals; the tenderest ties violated,
hearths made desolate, and utter destruction to all peace
and happiness, the occasional results in families; society
vitiated to the heart’s core, and the seeds of its dissolution
sown in the perpetration of deeds at which nature is aghast;
and, as respects nations, wars the most distracting, bloody,
and desolating, have had their origin traceable to the lust-
ful vices of potentates. And, if we contemplate the oppo-
site picture, who shall over-estimate the advantages to
virtue and happiness in individuals and in the world, flow-
ing from a right direction of the disposition, or the feeling,
which produces marriage? What can Dr Todd and Mr
Bowman have been thinking about, in declaring this psychi-
cal quality to be of but little ¢ importance when compared
with the other instincts?” In the third proposition which
the objection includes, an assertion is hazarded which would
have been avoided, had a more complete knowledge of the
subject been possessed. It is affirmed, in regard to the
instinet of self-preservation, that * it is not pretended to
assign a separate seat to this.” And yet, whether the in-
stinet of self-preservation have reference to * providing for
the wants of the body, or for defence against assault,” there
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is a separate seat in each case, at least pretended to be
assigned; and if mere love of life be principally signified,
there is at any rate prefence even here. Dr Spurzheim,
without any assumed discovery upon the subject, conceived
that, for such a feeling, a special organ must exist. Dr
A. Combe has recorded an observation suggestive of its
seat; and Dr Vimont thinks that he has demonstration upon
the subject. It is truly astonishing to see the groundless
complacency with which some parties conceive themselves
entitled to dispose of the physiology of Gall, by the loosest
and most random assertion. It has long been so popular
a vocation to write against phrenology, that even able and
sensible men do not hesitate unthinkingly to publish non-
sense, by way of objections against it, which they would
unhesitatingly reject if addressed to their own understand-
ings on a serious subject by other authors, It is only in
this way that we can account for the appearance, in some
works of merit, of arguments against Gall’s doctrine, which
are wholly unworthy of the sources from which they,
proceed.

Objection.—** 2. The nature of the generative instinet is
scarcely such as to require, in its central organ, connexions
so extensive as those possessed by the cerebellum. It is
not likely that this organ would be connected with any
other part of the spinal cord than that from which nerves
are derived to the organs of generation ; nor is it con-
ceivable that an instinet like this should require for its
exercise fibrous matter in such large quantity as it exists
in the cerebellum, taking its rise from so great a surface of
vesicular matter.”

Remarks.—It is a fundamental maxim in science, that
neither a jfact, nor the opposition to a fact, should be
allowed to rest wpon an argument, when it can be deter-
mined by observation ; yet this is an example of attempting
to set aside an alleged fact by mere argument on its pro-
bability. This objection, moreover, is supported neither
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by fact nor by argument ; it is a series of assertions, based
only on the sense of analogy, as it obtains in the minds of
the objecting parties. * It is not likely—nor is it con-
ceivable,” constitute the entire foundation. May it not
justly be replied : It és likely and it é conceivable—when
the subject is regarded in the whole of its bearings ?
Objection.—* 3. The generative instinet is not so pre-
eminently developed in man, as to account for the great
superiority in size, as well as structure, of the human
cerebellum over that of the lower animals, even of the
mammiferous class. On the contrary, it may be safely
asserted that this instinet is much more powerful in the
monkeys, and also in the frogs; in the latter of which
the cerebellum is absolutely very small, and especially so,
relatively to the spinal cord and the cerebral lobes.”
Remarks—Unsupported assertion, once more; the first
proposition is neither proved, nor justly illustrated, by what
is affirmed in the second, respecting the monkey and the
frog ; the writer shall return to this subject in the sequel.!
Objection.—* 4. If the cerebellum be the seat of the
generative instinct, it ought to exhibit marked indications
of wasting, in cases where the genital organs have been
mutilated; or where they have decayed in the natural
progress of age. Yet the recorded cases of this nature are
by no means conclusive; on the contrary, M. Leuret’s
remarkable observations show, that, in the gelding, the
cerebellum is actually heavier than in either the stallion
or the mare.”
Remarks.—That which Dr Todd and Mr Bowman say
‘“ ought” to happen, if the cerebellum be the seat of the
generative instinet, %as happened; the recorded cases
of this kind are as complete and satisfactory as other
analogous facts; and before they are pronounced to be
‘“ by no means conclusive,” reasons ought surely to have

! YVide chapter ix.
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been given. M. Leuret’s statements will receive attention
in the course of the ensuing pages.!

Olbjection.—* 5. It does not appear, from pathological
research, that the cerebellum has any particular influence
upon the genital organs. Injury or disease of that organ
very rarely produces any effect upon the penis; but lesion
of the medulla oblongata or the spinal cord is very apt to
oecasion a semi-erection of that organ.”

Remarks.—It appears, on the contrary, from pathological
research, that the cerebellum %as some peculiar influence
upon the genital organs. Injury or disease of that organ
very often produces an effect upon the penis.? Whether
lesion of the medulla oblongata or the spinal cord be, or
be not, very apt to occasion a semi-erection of that organ,
does not immediately relate to the present question,

Love oF orrspriNG. For several years before Gall
was led to connect this feeling with any distinet portion of
the brain, he was struck with an almost constant variation
in the skulls of the two sexes; he noticed that, in general,
there was a much larger mass of brain projecting in the
direction of the higher portion of the oceiput in women than
in men, indicated by a fulness in this region, and greater
distance from the external opening of the ear. He strove,
for a long time, to think of some quality which was re-
markable in women in comparison with men, with which
he might possibly be able to associate this cerebral peculi-
arity. His efforts for a long time were vain. At length,
he observed that the cranium of monkeys presented a
marked resemblance to that of women, in the peculiarity
before mentioned. From this circumstance, he assumed
it to be probable, that the portion of brain behind the
prominence in question was the encephalic organ of some
faculty or quality which women and monkeys possessed,
alike, in a high degree. DBut it was some time before he

! Vide chapter viii. = Ibid.
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hit upon the right route ; in a favourable moment, how-
ever, he was struck with the extreme affection which
monkeys notoriously bear to their young. Hereupon, he
proceeded to contrast all the male and female skulls of
every species, in his collection, and discovered a general
correspondence in the same respect ; the occipital region
being developed, for the most part, to a greater degree in
the female crania of all animals than in those of the
males, just as he had previously noticed the fact to be in
the human species. In this way, Gall attained the primitive
suggestion ; the proof was obtained, as in all other cases,
by taking individuals of the same species, remarkable for
their opposition in the degree in which this feeling was
manifested, and observing that the development of the
region, presumed to be the seat of the instinet, always
corresponded, under just circumstances of comparison, with
the extent of power in the manifestations. On propound-
ing to his disciples the fact which he considered himself to
have established, he appealed largely to the animal kingdom
and to the phenomena of disease, for corroboration and
illustration. His own works, those of Spurzheim, and
Vimont, the publications of Dr and Mr Combe, and the
Ediuburgh Phrenological Journal, abound, not only in
direct evidence of the existence and cerebral locality of
this feeling, but also in the subordinate proofs which
indirect sources afford. The testimony seems complete.
It has sometimes been alleged, that Gall discovered the
organ of Love of Offspring, or Philoprogenitiveness, as it is
technically denominated, primarily by comparative anatomy;
a circumstance which, if true, would invalidate much of
the reasoning that has gone before. It is a mistake, how-
ever. The first notation of difference in the cerebral
development of the two sexes was made upon the human
head ; a correspondence was afterwards observed in animal
heads, confirmatory of the previous notion ; a hint was then
obtained by remembering a certain peculiarity in the
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monkey tribe ; the experimentum crucis was made upon the
human species ; and thus was the proof gained, corroborated
by comparative anatomy, natural history, and other col-
lateral branches of knowledge,—the whole proceeding
having been rigorously in conformity with the philosophy
set forth in the present work.

The figures below illustrate the aspect of the eranial
conformation in extreme instances, the organ (2) beiné large
in the girl and small in the Peruvian.

GIRL. PERUYIAN,

Let any one seeking either for conviction or for facts in
confutation, examine the heads of separate individuals,
distinguished for their opposition in the present particular ;
it will in that case be seen that, where there is a passion
for children, the oceciput has some resemblance to that of
the girl in the woodecut, and that where there is comparative
indifference, the configuration will more nearly resemble the
Peruvian’s head. If, after sufficiently extensive and accurate
observation, this do not appear to be the case, Gall's
physiology pro tanto is disproved ; and inasmuch as phreno-
logical observers all coincide in ranking the organ of
philoprogenitiveness in the best established category, disproof
in this one particular would certainly shake the presumption
in favour of the entire doctrine. In no other way, however,
than by accumulation and presentation of direct facts faith-
fully observed, can the proposition be justly controverted ;
nor in any other way, will a conviction of its truth be
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attained, of a character that is firm, and to be permanently
relied upon. But when once the mind has been philosophi-
cally satisfied, by study of the extreme cases, middling ones
will supply yet further evidence; painting and statuary
will afford illustration : and so will departments of know-
ledge but incidentally related to inquiries of this nature.
ArracaveNT. Dr Gall was requested to mould for his
collection the head of a lady, who, he was told, was a
model of friendship. He states that he did so, rather from
a wish to oblige, than in the expectation of making a dis-
covery. Inexamining this head, he observed two decided
prominences, one on each side, and slightly above the
organ of philoprogenitiveness. Never having before no-
ticed projections in this region, and knowing from their
locality, and other circumstances, that they must be occa-
sioned by development of the subjacent convolutions of
brain, he supposed it to be likely that the prominences in
question might be an outward indication of some special
faculty or disposition of mind. Hereupon, he procured all
possible information concerning the character of the lady,
both by inquiry and by personal observation. Every
thing concurred to exhibit her as maintaining, under all
circumstances, a firm and inviolable attachment to her
friends. Although her fortune had experienced great
changes, at different epochs, and although, at several
times, she had passed from poverty to high station, the
sentiments which she ever maintained towards friends
were unchangeable. This circumstance gave rise to reflec-
tion ; the idea arose in the mind of (all, that this disposi-
tion of attachment might very likely be fundamental, in
association with the cerebral region, so conspicuous in her
head. He observed extensively, and arrived at the con-
clusion that this was actually the case. Dr Spurzheim,
Mr Combe, and others, have so frequently repeated Gall’s
observations in this particular, with the same results, that
no rational doubt upon the subject can exist in the minds
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of those who shall interrogate nature for themselves. The
author has done so, and in such a way obtained a convie-
tion, which no supposed analogies or speculations ecan or
ought to remove. Observation upon this point is not
difficult ; strong friendly fecling is readily diseriminated, and
the corresponding development in extreme cases is easily
appreciated : let the two conditions be compared, and the
result will be seen. If the experiment be made in this
manner, by examination of remarkable cases, both posi-
tive and negative, conviction will surely come. Afterwards,
do as Gall did, extend and elucidate the knowledge you
have thus gained, by study of natural history, comparative
anatomy, or moral philosophy; seek for illustrations in
the ordinary actions of mankind. In criticism of statuary
and painting, you may avail yourself of an acquaintance
with this physiological fact, and, in this way, strengthen
your convictions. Do not, however, let them rest funda-
mentally on any of these latter grounds. The situation of
the organ of Attachment precludes all satisfactory illustra-
tion of the development by woodcut.

Comeativexess. Dr Gall observes that, in most cases,
it is much more easy to discover the organ which mainly
determines a certain conduct, than the fundamental faculty
or disposition itself. Actions, the consequences of exira-
ordinary activity in an organ, strike the attention much
more readily than its primitive destination, or even than
the conduet which ordinarily flows from its influence. For
this reason, Gall was led, in the great majority of instances,
to discover through manifestations of unwonted activity.
The leading peculiarity, and the speciality of some faculty
or disposition, being in this way, through actions, once
fairly recognised, its primitive destination may gradually
become a matter of reasonable inference. The history of
the discovery of Combativeness elucidates these remarks.

Feeling uncertain how far language afforded suitable
expressions for designating all the fundamental faculties
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and qualities, Gall was anxious to see in what way the
common people discriminated various manifestations of
character, and how they expressed themselves. He as-
sembled in his house a certain number of individuals,
taken from the lowest classes of society, and of different
occupations—coach-drivers, porters, and servants. He
acquired their confidence, and disposed them to frankness,
by distributing to them money, wine, and beer. When he
found them in a favourable disposition of mind, he made
them tell him all that they knew of one another, good or
bad, relating to their several dispositions.

In the revelations which followed, most prominence was
given to the quarrelsome traits of character ; the disputa-
tious and pugnacious tribe delighted to recount their valo-
rous exploits, dwelling with contempt upon the conduct of
some of the others, their pacific associates, whom they
contemptuously denominated poltroons. Gall was curious
to see if there was any thing in the heads of the one class
distinguishing them from those of the other. Accordingly, he
placed the quarrelsome persons all in a row, and did the same
thing with the paecific ones ; then he proceeded to a careful
inspection of their heads. Ie observed that, uniformly,
the heads of the pugnacious class were largely developed
in the region immediately behind, and on a level with, the
upper portion of the ears; and that, in the opposite class,
a comparative deficiency existed in this respect. The
researches being continued, confirmation of these observa-
tions was obtained. Gall himself designated, in varying
phraseology, the inward -characteristic whose outward
sign he thus detected : he called the portion of brain ocea-
sioning this external indication, the organ of the Instinct of
Self-Defence, of the Disposition for Contention, of Courage.
The term Combativeness is now most commonly employed ;
- and, however open to objection, it probably expresses the
meaning better than any other single word ; which mean-
ing may best be inferred by study of the associated class
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of actions. It would be unnecessary repetition to say in
what manner Gall procured subsidiary proofs and illus-
trations, The two skulls represented below, exhibit the
requirements for primary observation—cases of extreme
development, and of deficiency—of the organ of Comba-
tiveness, the situation of which is indicated by the figure 5.

GENERAL WURMEER. CINGALESE BOY.

Small.

DesTRUCTIVENESS. In comparing the crania of animals,
Dr Gall discovered a characteristic difference between
those subsisting on fruits and those consuming flesh. He
placed on a table, horizontally, a number of crania of
herbivorous animals, and, raising a perpendicular line from
the external opening of the ear, he found that there was
placed behind this line but a small portion of the posterior
cerebral lobes, in addition to the cerebellum. In repeating
this experiment with the skulls of carnivorous animals,
he ascertained that a considerably larger mass is situated
there. He found also that the skulls of the latter were
more prominent above the ear than those of the former.
For some time, he made no special application of these
observations to his particular physiology. He contented
himself with pointing out to his auditors, in the delivery
of his lectures, that, by inspecting the cranium, even in the
absence of the teeth, it was possible to distinguish whether
an animal belonged to the graminivorous, or the ecar-
nivorous classes. At length the skull of a parricide was
brought to him ; he put it aside, never imagining that the
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heads of murderers would aid him in his researches.
Shortly afterwards, he received the skull of a highway-
man who, not satisfied with robbery, had assassinated
several persons. He placed the two cramia in juxta-
position, and frequently examined them. Every time that
this was done, he was struck with the circumstance, that,
however different their configuration was in every other
respect, both skulls were alike in this: they had each a
prominence fully developed, immediately above the ex-
ternal opening of the ear; but then he discovered the
same prominence in certain other crania in his collection ;
still he could not resist the idea, that there was something
more than mere chance in the coincident development of
the two murderers. IHe reverted to his previous observa-
tion regarding the difference to be noticed between the
skulls of graminivorous and carnivorous animals, and he
conceived it possible that some connexion might exist
between the carnivorous instinct in animals, and the homi-
cidal tendency in man. He resumed his examination of
human heads, and very soon procured evidence that the
cerebral parts lying beneath the before-mentioned region
of the skull, are instrumental in the manifestation of a
feeling which, .in its abuse, leads to crueliy, and, where
predominant, as an ill-guided passion, hurries, occasionally,
to the perpetration of murder. Dr Gall named the
psychical quality, the propensity to kil. It is an error to
suppose that he spoke of an organ of murder, in the English
sense of the word. Killing, in certain cases, being a neces-
sary operation, as in procuring adequate supplies of food,
he regarded this as one of the legitimate aims of the dis-
position in question ; but, *“ I have never,” says he, ¢ in
speaking of the instinct du meurtre, meant a propensity to
homicide.” The word destructiveness, employed by Dr Spur-
zheim, expresses very nearly the meaning of this propensity,
abstractedly considered. Mr Combe’s System of FPhre-
nology contains some striking illustrations of this feeling,
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as displaying itself under every variety of circumstances ;
to these the author would refer, as it is no part of his own
plan to discuss these details in any extended point of view.

The casual reader may imagine, from the account just
given of the discovery of the organ in question, that, here
at least, comparative anatomy constituted the primary
source. Yet the contrary is the fact. Whilst Gall studied
and compared the erania of different animals, without guid-
ance from human physiology, no advance whatever was
made towards a just interpretation of the facts he saw ; it
was after he had obtained the skulls of the two murderers,
and noticed their points of coincidence, that he seized upon
the primitive idea. In the further progress of his reflec-
tions and observations, hints were gathered from com-
parative anatomy, natural history, and disease, but the
first notion, and the subsequent proofs, were obtained by
comparing development and manifestation in the human
species; then, as was his wont, he drew largely from other
departments to illustrate, and to corroborate, the previous
induction.

The subjoined figure, on the left, represents the skull of
Tardy, who was a bloody pirate, and in whom the organ
of destructiveness (6)is very large ; in contrast with which,
on the right, is again placed a Cingalese, a tribe remarkable
for aversion to the destruection of life.

TARDY. CINGALESE.

In the Appendix will be found a brief account of some
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of the facts, direct and collateral, by which the organ of
Destructiveness is established. It is given as an example
of the evidence upon which the functions of the cerebral
organs are affirmed.

SECRETIVENESS : The disposition to conceal ; the essential
element in cunning. Dr Gall, in early youth, was struck
with the character and form of the head of one of his
companions, whose disposition was generally good, but who
delighted in cunning and finesse. Although a faithful
friend, he experienced a singular pleasure in making game
of his school-fellows, and in mistifying them. His expres-
sion of countenance and general manner were remarkably
indicative of cunning. The head of this person was very
large above the temples. At a later period, he had
another acquaintance who, at first sight, appeared to be
candour itself; he was distrusted by no one. Yet his
gait was suspicious, his deportment, in some respects, like
that of a cat seeking to ensnare a mouse ; he was, in fact,
false and perfidious, deceiving friends, instructors, and
parents alike. Hehad a like configuration of head. Gall
had a patient who died of consumption, and who, during
life, had generally passed for an honest man. After his
death, Gall was struck with the breadth of his head in the
temporal region ; a little afterwards he ascertained that he
had been a thorough cheat. At Vienna,hebecameacquainted
with a physician of considerable attainments, who, however,
was very generally despised, on account of his reputation
as a trickster. He often declared to Gall, with a serious
air, that he knew no pleasure equal to that of making
dupes ; and especially in deceiving persons the most dis-
trustful of him. As this physician had a similar develop-
ment of head, he naturally fell upon the idea that the
sentiment, or disposition, mainly indueing ecunning, was
located in a particular cerebral organ, corresponding with
the eranial prominences he had noticed. Repeated obser-
vations, on his own part, and that of others, leave it in the
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highest degree probable that the chief ingredient in a cun-
ning disposition, — the propensity HIXDOO.

to conceal,—is a primitive feeling
associated, as conceived by Gall.
Mr Combe regards this point as
established ; the present writer can
scarcely vouch for so much, from
his own experience. The Hindoo
skull, here represented, exhibits a
large development in the region in question (’F}

ACQEIEITIVE‘TESS. When Gall was in the habit of col-
lecting in his house people of the lower classes of society,
and engaging them to tell tales of one another, for the
purpose previously stated, a considerable number accused
their fellows of petty thefts, and delighted in pointing out
such as excelled in this respect. These, moreover, put
themselves prominently forward, as if proud of their savoir
Jaire. Others, on'the contrary, expressed the greatest horror
at any approach to theft, preferring to suffer from hunger,
rather than to accept any share in the booty of their com-
rades. These were ridiculed for their conduct and stigma-
tised as fools.

When Gall had got together a considerable number of
instances, he divided them into three groups. The jirst
included the thievishly disposed persons; the second, those
who shrunk from the very idea of theft; and third, those
who seemed indifferent in this particular. He studied the
cranial peculiarities of these three classes of persons, and
found that, constantly in the first, a long prominence was
observable, extending from the last mentioned organ, almost
as far as the external angle of the superciliary ridge; and
that, on the contrary, in the class abhorring all thought of
robbery, there was a flatness in the same region. With
the group remarkable in neither respect, the part was
undistinguished, varying in the individual cases, but to
no very great extent. On repeating this kind of experi-




BY THE APPLICATION OF GALL'S METHOD, 157

ment with other assemblages, the same results uniformly
occurred.

Under these circumstances, the idea was conceived by
(zall, that the propensity and the development stood in some
fixed relation to one another. Great numbers of facts,
recorded both by himself and others, leave no reasonable
doubt upon this subject; and any one who shall go to
nature to judge for himself, may readily obtain decisive
evidence of this point. The general conclusion from the
whole of the facts seems to be, that the sentiment of pro-
perty, the disposition to acquire, is a fundamental quality of
the mind, having its cerebral organ situated as before de-
scribed; and that, in its abuse, it leads to awvarice; and,
unrestrained by other and higher motives, to thefi. The
situation of the organ, and its appearance when largely
developed, are shown in the subjoined wood-cut (8).

OLD MISER.

SeLr-EsteEm.  This feeling, as associated with a special
cerebral organ, was ascertained by Gall in the following
manner :—He was struck with the superior manners of a
certain beggar, wondering how such a person could have
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been reduced to mendicity. He took a cast of his head,
and discovered, on examining it with attention, a projection
extending from above downwards, on the upper and back
part of the middle line, which could but arise from the
development of the subjacent cerebral parts. Not having
noticed this prominence particularly in other heads, he was
anxious to make out what it indicated. After many ques-
tions directed to the mendicant, with a view to discover
the salient points of character, Gall requested him to relate
his history. The beggar stated that he was the son of a
rich merchant, from whom he had inherited a considerable
fortune, but that he had always been too proud to apply to
business, either for the preservation of his inheritance, or
for the acquirement of a new fortune, and that this unhappy
pride was the sole cause of his wretchedness. Dr Gall made
several remarks to him, showing that he doubted his vera-
city ; but the beggar always reverted to his pride, and
seriously stated that, even now, he could not bring himself
to follow any kind of work. By this person’s reiterated
assurances, Gall was led to think of pride as a fundamental
“sentiment, and to observe other heads, wherein the parti-
cular development remarked in the present instance, was
conspicuous; and the conclusion attained was the complete
establishment of the relation subsisting between the feeling
of pride and the cerebral part noticed in excess in the case
of the mendicant. Of the reality of this discovery, no one
who consults nature can doubt.

Unusual facilities exist, in the present instance, for deter-
mining the accuracy of Gall’s observations. Little argu-
ment or illustration is needed to show the innate character
of pride, or its complete independence, in many cases, of all
outward circumstances. No sentiment or state of mind is
more easily identified. The cranial form, moreover, which
indicates excess or deficiency of the cerebral organ, is very
readily recognised and appreciated. If you do not think the
proof of Gall’s doctrine, in this particular, unworthy the
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very little trouble the experiment will cost you, select two
of your proudest friends. Let these have displayed a sense
of self-importance under all sorts of ecircumstances—you
will not mistake foolish ebullitions of vanity for the well-
marked indications of self-esteem—see the sedate step, the
unrelaxed features, the high uplifted head. When you shall
have realised these examples, take two of your meekest
friends—persons with no self-reliance; whose every action
and gesture shall evince a degree of modesty excessive, and
at times even painful to contemplate: every body meets
with such instances. Regard the heads of these different
characters; look at them in profile; see if the crown, com-
monly so called, do not rise high above the opening of the
ear in the examples of pride; compare its elevation in these
with what you find in the other cases, where you will
Jotice, in the corresponding region, a relative depression.
The respective examples, in each extreme, you will find to
resemble very much the subjoined outlines, the figure 10
pointing out the exact locality of the organ.

F. CORDONNIER. ME A—.

Self-Esteem moderate. Self-Esteem large. /

1f; moreover, in the proud instances selected, the hand
4
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be placed on the crown of the head, a fulness and promi-
nence will be disclosed, and a comparative flatness in the
opposite cases. No observer, after such appeals, will doubt
regarding the reality of discovery in the case of this portion
of the encephalon.

Love or ApproBaTioN. Whilst Gall was engaged in
verifying his discovery concerning the organ of Self-Esteem,
he encountered, in a lunatic asylum, a woman who imagined
herself to be the Queen of France. He looked for a large
organ of Self-Esteem; but, instead of the oval prominence
at the superior posterior region of the head, which he
expected to find, he perceived a very sensible depression,
and, on each side of this, a large round projection. He
was at first greatly embarrassed by this circumstance. How-
ever, he soon perceived that the kind of madness charac-
terising this instance, differed altogether from that which
seemed to depend upon, or to be associated with, undue
pride, as he had noticed it in men. These latter, under
the said circumstances, are serious, calm, imperious, lofty,
and arrogant, affecting a rigorous air of majesty. Even
in the most marked paroxysms, their every movement,
every expression, carries the impriné of the feeling of
power and rule which they believe themselves to exercise
over others. With persons mad from vanity, on the con-
trary, all this is quite different. There is displayed a rest-
less frivolity, and unceasing babble, the most affected
forwardness, eagerness to set forth their supposed high
birth, and inexhaustible riches, promises of honour and
favour; in a word, a ridiculous mixture of folly and ab-
surdity.

¢ The proud man,” says Gall, ¢“is penetrated with a sense
- of his superior merit, and from the summit of his grandeur

reats all other mortals either with indifference or contempt.
"he vain man attaches the greatest importance to the
opinions of others, and seeks their approbation with eager-
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ness. The proud man expects that his merit shall be sought
out; the vain man knocks at every door in order to fasten
attention upon himself, and he supplicates for the smallest
honour. The proud man disdains the marks of distinction
which constifute a source of happiness to the vairn man.
The proud man revolts at foolish euloginms ; the vain man
inhales with delight the incense of applause, however
absurdly and unskilfully administered.”

The justice of this distinction will be readily admitted by
all to whom the study of character has been a habit. Re-
- peated observations revealed to Gall the distinctness of
Love of Approbation and Self-Esteem, and the existence
of separate cerebral organs; that of the former being,
curiously enough, on each side that of the latter; from
which ecircumstance, many may have supposed that his
location of the organ was consequent upon the distinctions
between pride and vanity, above drawn. It was not so,
however ; the primitive idea was seized upon, as just
related, from observation, and the reasoning was all a
posteriort.

Owing to the situation of the organ, ity greater or less
development cannot be very well shown by illustrations, as
in the case of most of the others. It is one, however, very
easy of recognition; and its size, in extreme cases, is appre-
ciable at once by the merest novice. It is clearly esta-
blished.

CavrrousNess. At Vienna, Gall was acquainted with a
prelate, a man of excellent sense and considerable intellect,
who nevertheless incurred the dislike of many persons,
because, from fear of compromising himself, he infused
into his discourses reflections interminable, and delivered
them with an insupportable slowness. When any one
- began a conversation with him, it was very difficult to
come to a conclusion. In the midst of his sentences, he
would perpetually pause, repeating the commencement of
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them two or three times before proceeding. Gall’s patience
was often severely tried on such ocecasions. He never in
his life gave himself freely up to the current of his thoughts.
He recurred a hundred times to what he had said, as if
consulting with himself whether an amendment could not
 be made in some point. His actions were just like his
speech. He prepared with infinite precautions for under-
takings the most insignificant. - He submitted every con-
nexion, before it was formed, to the most rigorous calcu-
lation. This particular instance, however, did not, singly,
arrest his attention.

This prelate happened to be connected, in some public
business, with a councillor of the regency, whose habitual
irresolution had procured for him the sobriguet of Cacadubio.
At certain examinations which took place in the public
schools, these two individuals were placed one beside the
other, and Gall had a seat immediately behind them : this
circumstance furnished him with the opportunity of exa-
mining their heads. What struck him in both cases was,
that the head was very broad in the superior-posterior-
lateral region. This extraordinary breadth coinciding with
the peculiarity of character in the two men, differing, at
the same time, as they did, in nearly every other respect,
suggested that their irresolution and ridiculous caution
might be the manifestation of some primitive feeling, in
connexion with the cerebral portion inducing the remark-
able conformation of the head just noticed. Repeated
observations, both by Gall and others, have established
beyond all doubt an organ of Cautiousness, the situation of
which is beneath the central points of ossification in the
parietal bones. When the brain in that region is deve-
loped in excess, it gives great breadth to the head in the
manner observed in the foregoing experience of the dis-
COVerer.
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The woode