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PREFACE,

My purpose in this work is to provide a psy-
chological monograph upon the diseases of mem-
ory, and, so far as the present state of our
knowledge will permit, to derive from them cer-
tain deductions. The phenomena of memory
have often been investigated, but mnever from a
pathological stand-point. It has seemed to me
that it might be profitable to consider the sub-
ject in this form. I have endeavored to limit
myself to that, and have said nothing of the
normal phases of memory, save so far as was
necessary to make my meaning clear. I have
cited many illustrations; this method, not in
keeping with a purely literary study, is alone
adapted to instruction. To write in a general
way of the disorders of memory, without citing
examples of each, would be, it seems to me, a
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useless task, since it is essential that the au-
thor’s conclusions should be verified at every
point. I beg the reader to note that he is of-
fered here an essay in descriptive psychology,
nothing more; and, if it has no other merit,
this volume will bring to his attention many ac-
counts of peculiar cases, scattered over a wide
field of research, and only now brought together

in a connected form.
T B.
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DISEASES OF MEMORY.

CHAPTER L
MEMORY AS A BIOLOGICAL FACT.

Tue descriptive study of the phenomena of
recollection has been often made by various au-
thors, particularly by the Scotch ; hence, this
work will not attempt to cover that ground. I
propose to ascertain what light the new method
in psychology can throw upon the nature of
memory ; to show that the teachings of physiol-
ogy, united with those of intuitive perception,
lead us to state the problem in a much more
comprehensive form ; that memory, as ordinarily
known to us and as psychology commonly de-
seribes it, far from comprising the whole process
of memory, is only its most highly developed
and complex phase, and that, taken by itself and
studied alone, it is not easily understood ; that
it is the last term in a long evolutionary series,
the product of an extended, but connected, de-
velupme%t, having its origin in organic life ; in
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short, that memory is, per se, a biological fact
—Dby accident, a psychological fact.

Thus understood, our study comprises the
physiology and psychology of memory, as well
as its pathology. The disorders and maladies of
this faculty, when classified and properly inter-
preted, are no longer to be regarded as a collec-
tion of amusing anecdotes of only passing inter-
est. They will be found to be regulated by
certain laws which constitute the very basis of
memory, and from which its mechanism is easily
laid bare.

I

By common ‘usage the word memory has a
triple meaning: the conservation of certain con-
ditions, their reproduction, and their localization
in the past. This, however, is only a certain
kind of memory, which we call perfect. The
three elements are of unequal value: the first
two are necessary, indispensable ; the third, what
in the language of the schools is called ‘‘recol-
lection,” completes the act of memory, but does
not constitute it. Suppress the first two, and
memory is annihilated ; suppress the third, and
memory ceases to exist in an objective, but not
in a subjective, sense. This third element, which
is purely psychological, would appear, then, to
be superadded to the others: they are stable; it
is unstable; it appears and disappears; it repre-
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sents the extent of consciousness in the act of
memory, and nothing more.

If memory is studied, as it has been up to
this time, as ‘‘a faculty of the mind,” by the
aid of instinet alone, it is inevitable that this
perfect and conscious form should be regarded
as the whole of memory; but this is taking a
part for the whole, or rather the species for the
genus. Contemporary authors, such as Huxley,
Clifford, and Maudsley, in maintaining that con-
sciousness is only an adjunct of certain nervous
processes, as incapable of reacting upon them as
is a shadow upon the steps of the traveler whom
it accompanies, have opened the way for a new
theory which we shall attempt to formulate here.
Let us set aside the psychical element for the
time being, reduce the problem to its simplest
terms, and try to discover how, without the aid
of consciousness, a new condition is implanted
in the organism, is conserved and reproduced ;
in other words, how memory is formed, inde-
pendently of all cognition.

Before considering the real organic memory,
it would be well to mention some of the views
already advanced with regard to its constitution.
Analogies to memory have been sought in the
order of inorganic phenomena, particularly “in
the property possessed by light of being stored
up in a sheet of paper in a state of impercepti-
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ble vibration, for a greater or less time, ready
to appear upon the application of a proper de-
veloping medium. Thus, engravings exposed to
the solar rays and afterward kept in darkness
will reveal, at the end of several months, by the
aid of special reagents, permanent traces of the
photographic action of the sun.”* ILay a key
upon a sheet of white paper exposed to the
sunlicht, place the paper in a dark drawer, and
the spectral image of the key will still be visi-
ble after the lapse of years.t In our opinion,
these and similar facts have too vague an anal-
ogy with memory to be of value as practical il-
lustrations. Conservation, the first condition of
recollection, is found, but that alone ; for in these
instances reproduction is so passive, so depen-
dent upon the intervention of a foreign agent,
that there is no resemblance to the matural re-
production of the memory. Hence, in studying
our subject, it must never be forgotten that we
have to do with vital laws, not with physical
laws ; and that the bases of memory must be
looked for in the properties of organic matter,
and nowhere else. We shall see, farther on,
that those who forget this go wide of the mark.
Neither shall T dwell upon phases of vegetable

* Luys, *“Le Cerveau et ses Fonetions,” p. 106.
T G. H. Lewes, ‘‘ Problems of Life and Mind,” third series, p.
57
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growth, which have been compared with the fune-
tions of memory,_ but hasten at once to decisive
facts.

A general idea of the manner in which new
functions are acquired, retained, and automatic-
ally reproduced, may be obtained from the mus-
cular tissue of the amimal kingdom. ‘Experi-
ence teaches us daily,” says Hering, ‘“that a
muscle becomes stronger in proportion to its
use. Muscular fiber, responding feebly at first
to the excitation transmitted by the motor nerve,
does so more vigorously the more frequently it
is stimulated, allowing natural periods of repose.
After each action it is better prepared for action,
more disposed to a repetition of the same work,
readier to reproduce a given organic process. It
cgains more in activity than in repose. We have
here, in the simplest form, the nearest approach
in physical conditions to that faculty of repro-
duction which is found in a state so complex
in nerve-matter. What is observed in muscular
tissue is found, to a greater or less extent, in
the substance of other organs. Everywhere we
percelve, with an inecrease of activity and proper
intervals of repose, an increased power in organic
funections.””*

* Hering, “ Ueber das Gedichtniss als alleemeine Function der
organisirten Materie. Vortrag,” etc., 2¢ Auflage, Wien, Gerold’s
Sohn, 1876, p. 13.
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The most highly developed tissue of the or-
ganism, the nervous tissue, has, to an extreme
degree, this double power of conservation and
reproduction. We must not, however, look for
the type of organic memory in the simple form
of reflex action. Reflex action, whether it con-
sists of an excitation followed by one or many
contractions, is the result of structural tendency.
It is reasonable to suppose that this anatomical
predisposition is the produect of heredity—that
is to say, of a specific memory, acquired, fixed,
and made organic by incessant repetition. But
we shall not attempt to make this a valid argu-
ment in favor of our theory, since there are others
less open to dispute.

The true type of organic memory—and here
we enter the heart of our subject—must be sought
in the group of facts to which Hartley has given
the appropriate title of secondary automatic ac-
tions, as opposed to those automatic functions
which are primitive or innate. These secondary
automatic actions, or acquired movements, are
the very basis of our every-day existence. Thus
locomotion, which in many inferior species is in-
nate, must be acquired by man, particularly the
power of co-ordination which maintains the equi-
librium of the body in any position, through the
combination of tactile and visual impressions.
In a general way, it may be said that the limbs
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and other sensorial organs of the adult act with
facility only because of the sum of acquired and
co-ordinate movements which forms for each part
of the body its special memory, the accumulated
capital upon which it lives, and through which
it acts—just as the mind lives and acts in the
medium of past experience. To the same cate-
‘gory belong those groups of movements of a
more artificial character which constitute the ap-
prenticeship of the manual laborer, and are called
into action in games of skill, bodily exercises, ete.

If we study the manner in which these primi-
tive automatic movements are acquired, fixed,
and reproduced, we see that the first requisite is
the formation of associations. The original ma-
terial is provided by primitive reflex actions,
which must be properly grouped, some combined
and others excluded. This formative period is
one of constant experiment. Acts which seem
now a part of our natures were originally ac-
quired with difficulty. When light first strikes
the eyes of a new-born child, an incoherent fluct-
uation of movements is observed ; at the expira-
tion of a few weeks the movements are co-ordi-
nated, the eyes have the power of accommoda-
tion, and, being fixed upon a luminous point,
are able to follow it with precision. When a
child learns to write, according to Lewes, it is
impossible for him to use his hand alone; he
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must also move his tongue, the facial muscles,
and perhaps his feet.* In time he is able to
suppress these useless discharges. And so, when
we attempt for the first time any muscular act,
we expend a great quantity of superfluous en-
ergy, which we learn gradually to subdue. By
exercise, certain movements are fixed to the ex-
clusion of others. Thus there are formed, in the
nervous elements corresponding to the motor or-
gans, secondary dynamical associations, more or
less stable (that is to say, a memory), which
unite with the primitive and permanent ana-
tomical associations.

If the reader will observe these numerous and
well-known secondary automatic actions, he will
find that the organic memory thus formed re-
sembles the psychological memory in all but one
point—the absence of consciousness. Let us sum
up their characteristics ; the resemblance between
the two will be readily apparent.

Acquisition, sometimes immediate, sometimes
gradual ; repetition of the act necessary in some
cases, useless in others; an inequality of the
organic memory according to individuals—it is
rapid with some, slow, or totally refractory, with
others (awkwardness is the result of a deficient
organic memory). With some, associations once
formed are permanent ; with others, they are

* Op. cit., p. 51.
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easily lost or forgotten. We observe the ar-
rangement of actions in simultaneous or succes-
sive series, as if for conscious recollection, and
here is a fact worthy of careful notice: each
member of the series suggests what is to follow;
this is what happens when we walk without
concerning ourselves with the movements of our
limbs. Overcome with sleep, soldiers on foot as
well as on horseback have continued to keep
their places on the march, although those in
the saddle were obliged to hold themselves in
constant equilibrium. This power of organic
suggestion is still more strikingly seen in a case
cited by Carpenter,* of an accomplished pianist
who rendered a piece of music while asleep, a
fact which must be ascribed less to the sense of
hearing than to the muscular sense which sug-
gested the succession of movements. Without
seeking extraordinary illustrations, we find in
every-day life series of organiec, complex, and
carefully determined acts, with fixed limits,
whose terms, all differing from one another, fol-
low in constant order; for example, the ascent
and descent of a staircase with which we are
familiar. Our psychological memory is ignorant
of the number of steps; but the organic memory
knows this, as well as the number of flights, the
arrangement of the landings, and other details;

# ¢ Mental Physiology,” p. 75, § T1.
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it is never deceived. May we not say that to
the organic memory these definite series are pre-
cisely analogous to a phrase, a couplet of verse,
or a musical air to the psychological memory ?
In its method of acquisition, conservation,
and reproduction, we find, then, that the organic
memory is identical with that of the mind. Con-
sciousness alone is wanting. At the beginning
it accompanies motor activity ; then it is gradu-
ally effaced. Sometimes—and such cases are
very instructive—its disappearance is sudden.
A man subject to temporary suspensions of con-
sciousness continued, during the stage of insensi-
bility, any act already begun ; on one occasion,
while walking, he fell into the water. He was
a shoemaker, and often wounded his fingers with
his awl, continuing the action as if piercing
leather.®* In cases of the epileptic vertigo, known
as ‘‘petit mal,” similar facts are observed. A
musician, who played the violin in an orchestra,
was frequently seized with the momentary loss
of consciousness, incident to this affection, dur-
ing the performance of a selection. ‘‘He con-
tinued to play, however, and, although remain-
Iing in absolute ignorance of his surroundings,
although he neither saw nor heard those whom
he accompanied, he followed the measure.”t In

* Carpenter, ‘* Mental Physiology,” p. 75.
T Trousseau, *“Lecons cliniques,” t. ii, xli, § 2. Many similar
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such cases it seems as if consciousness had taken
~upon itself the task of exposing its own peculiar
sphere, of reducing its 7dle to proper propor-
tions, and of showing, by sudden absence, the
supplementary part which it plays in the mech-
anism of memory.

We are now prepared to advance further and
ask what modifications of the organization are
necessary for the establishment of a memory ;
what changes are undergone by the nervous sys-
tem when a group of movements is definitively
organized. We here reach the final question,
warranted by facts, which can be propounded
with regard to the organic bases of memory ;
and, if organic memory is a property of animal
life, of which psychological memory is only a
particular phase, all that we are able to discover
or conjecture with regard to its ultimate condi-
tions will apply equally well to memory as a
whole.

It is impossible in such a research to avoid
hypothesis. But, by evading all ¢ priori con-
ceptions, in holding rigidly to the facts, in rest-
ing upon what we know of nervous action, we
avoid any likelihood of gross error. Our hy-
pothesis, moreover, is capable of incessant modi-
fication. Finally, it will substitute in the mind,

facts of interest will be found in this work. We shall return to
it in speaking of the pathology of memory.
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for a vague phrase upon the conservation and
reproduction of memory, a clear representation
of the extremely complex process which pro-
duces and sustains 1it.

The first point to be established is with re-
gard to the seat of memory. This question can
give no room for serious controversy. The law,
as formulated by Bain, is that °‘the renewed
- feeling occupies the very same parts, and in the
same manner, as the original feeling.” To give
a striking example: experiment shows that the
persistent idea of a brilliant color fatigues the
optic nerve. We know that the perception of a
colored object is often followed by a consecutive
sensation which shows us the object with the
same outline, but in a complementary color. It
may be the same in the memory. It leaves,
although with less intensity, a eonsecutive image.
If with closed eyes we keep before the imagina-
tion a bright-colored figure for a long time, and
then suddenly open the eyes upon a white sur-
face, we may see for an instant the imaginary
object with a complementary color. This fact,
noted by Wundt, from whom we borrow it,
proves that the mervous process is the same in
both cases—in perception and in remembrance.*

We now begin to see more clearly into the

* Por further details on this point, see Bain, * The Senses and
the Intellect,” p. 358.
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problem of the physiological conditions of mem-
ory. These conditions are:

1. A particular modification impressed upon
the nervous elements.

2. An association, a specific connection estab-
lished between a given number of elements.

This second condition has not received the
attention which it merits, as we shall endeavor
to show.

To keep for the present to the organic mem-
ory, let us take one of the secondary automatic
movements which have served as a type, and
consider what takes place during the period of
organization ; let us take, for example, the move-
ments of the lower limbs in locomotion.

Each movement requires the operation of a
certain number of muscles, tendons, joints, liga-
ments, ete. These modifications—for the most
part, at least—are transmitted to the sensorium.
Whatever opinion may be held with regard to
the anatomical conditions of muscular sensibil-
ity, it is certain that the sensibility exists, and
that it makes known the part of the body par-
ticipating in a movement, and permits us to
regulate it.

What does this fact show? It implies modi-
fications received and conserved by a determined
group of nervous elements. ‘‘The movements

that are instigated or actuated by a particular
3
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nervous center do, like the idea, leave behind
them residua, which, after several repetitions,
become so completely organized into the mnature
of the nervous center that the movements may
henceforth be automatic.” * ¢ The residua of
volitions, like the residua of sensations or ideas,
remain in the mind and render future volitions
of a like kind more easy and more definite.”+
By this organization of residua, after the period
of experiment of which we have spoken, we are
able to execute movements with facility and in-
creasing precision, until they finally become auto-
matic.

Submitting this familiar instance of organic
memory to analysis, we see that it implies the
two conditions mentioned above.

The first is a particular modification im-
pressed upon the nervous elements. As this has
been often discussed, it need not detain us. DBut
does the nervous fiber, in receiving an entirely
new impression, retain a permanent modification ?
This point is disputed. Some regard the nerves
as simple conductors, whose constituent matter,
disturbed for a moment, returns to a state of
primitive equilibrium. Whether transmission is
explained by longitudinal vibration in the axis-
cylinder, or the chemical decomposition of pro-

* Maudsley, “ Physiology and Pathology of the Mind,” p. 167.
t Idem, p. 157.
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toplasm, it is difficult to believe that no trace
remains. We find at least in the nerve-cell an
element which, by common consent, receives,
stores up, and reacts. Now, an impression once
received leaves its imprints. Hence, according
to Maudsley, there is produced an aptitude, and
with that a differentiation of the element, al-
though we have no reason to think that origi-
nally it differed from homologous cells. ¢ Every
impression leaves a certain ineffaceable trace;
that is to say, molecules once disarranged and
forced to vibrate in a different way can not re-
turn exactly to their primitive state. If I brush
the surface of water at rest with a feather, the
liguid will not take again the form which it
had before ; it may again present a smooth sur-
face, but molecules will have changed places,
and an eye of sufficient power would see traces
of the passage of the feather. Organic mole-
cules acquire a greater or less degree of aptitude
for submitting to disarrangement. No doubt, if
this same exterior force did not again act upon
the same molecules, they would tend to return
to their natural form ; but it is far otherwise if
the action is several times repeated. In this
case they lose, little by little, the power of re-
turning to their original form, and become more
and more closely identified with that which is
forced upon them, until this becomes natural in
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its turn, and they again obey the least cause
that will set them in vibration.” *

It is impossible to say in what this modifica-
tion consists., Neither the microscope, nor re-
agents, nor histology, nor histochemistry can re-
veal it ; but facts and reason indicate that it
takes place.

The second condition, which consists in the
establishment of stable associations between dif-
ferent groups of mnervous elements, has up to
this time received but little attention. I do
not find that contemporary authors even have
realized its Importance. It is, however, a neces-
sary corollary to their thesis upon the seat of
memory. '

Some seem to admit, at least by implications,
that an organic or conscious remembrance is
impressed upon a given cell, which, with its
nervous filaments, has in a certain sense a
monopoly of conservation and reproduction. I
believe that this illusion has in part arisen
through indefinite language, which leads us to
regard a movement, a perception, an idea, an
Image, a sentiment, as one thing, as a wnity.
Reflection will show, however, that each of
these supposed unities is composed of numer-
ous and heterogeneous elements; that it is an
association, a group, a fusion, a complexus, a

* Delbeeuf, “ Théorie générale de la sensibilité,” p. 60.
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multiplicity. To return to the example cited
above—that of locomotion: each movement may
be considered as reflex action of a very com-
plicated order, of which the contact of the foot
with the ground is at every moment the initial
impression.

Let us take this movement in its complete
form. Is the starting-point an act of voli-
tion? Then the impulse, originating, acecording to
Ferrier, in a particular portion of the cortex,
traverses the white substance, reaches the cor-
pora striata, passes through the crura cerebri,
thence to the complicated structure of the me-
dulla, where it passes to the other side of
the body, descending the anterior columns of
the spinal cord to the lumbar region, and then
along the motor nerves to the muscles. This
transmission is followed by a return to the
cerebral center, through the posterior columns
of the cord and the gray matter, the medulla,
the pons varolii, the optic tract and the white
substance, to the surface of the hemisphere.
Take this movement in its abridged and ordi-
nary form when its character is entirely auto-
matic. Then the course is simply from the
periphery to the cerebral ganglia, to return
again to the periphery, the upper portion of the
brain remaining inactive.

This course—whose principal points have
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been roughly indicated, and all of whose details
are not known, even by the most learned anato-
mists—presupposes the activity of a very large
number of nervous elements, all differing from
one another. Thus the motor and sympathetic
nerves differ in structure from those of the
brain and spinal cord. The cells differ from
one another in volume, in form, in arrangement,
in the number of filaments, and in their posi-
tion in the cerebro-spinal axis, since they ex-
tend from the lower extremity of the spinal
cord to the cerebral layers. Each of these ele-
ments has a part to play. If the reader will
cast his eyes over an anatomical chart or a few
histological plates, he will obtain an approxi-
mate idea of the immense number of mnervous
elements mnecessary for the production of a
movement, and therefore for its conservation
and reproduction.

It is of the highest importance that attention
should be given to this point, viz.: that organic
memory supposes not only a modification of
nervous elements, buf the jformation among
them of determinate associations for each par-
ticular act, the establishment of certain dy-
namic affinities, which, by repetition, become as
stable as the primitive anatomical connections.
In our opinion, the important feature with re-
gard to the basis of memory is not only the
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modification impressed upon each element, but
the manner in which a number of elements
group themselves together and form a com-
plexus.

This point being to us of capital importance,
we may be permitted to enlarge upon it. We
may note first that our hypothesis—a mnecessary
consequence of admitted facts concerning the
seat of memory—really obviates certain difficul-
ties while apparently introducing new complica-
tions. The question arises whether each nerve-
cell is able to retain several different modifica-
tions ; or if, once modified, it is permanently
polarized. Naturally, we fall back on conjec-
ture. We must believe that, if each cell is
capable of modifications, the number is limited.
We may even admit that there is only one.
The number of cerebral cells being, according
to Meynert’s calculations, 600,000,000 (and Sir
Lionel Beale gives a much larger estimate), the
hypothesis of a single impression is not unten-
able. But this question has for us a secondary
interest ; for, even admitting the last hypothesis
—the most unfavorable for the explanation of
the number and complexity of organized memo-
ries— we see- that this single modification may
enter into different combinations, and produce
different results. We must not only take into
account each individual factor, but its relations
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and the resulting combinations. We may com-
pare the modified cell to a letter of the alpha-
bet; this letter, always preserving its own iden-
tity, aids in the formation of millions of words
In many languages, living and dead. By proper
association, numerous and complex combinations
may be derived from a small number of ele-
ments. To return to our example of locomo-
tion: organic memory, which forms its basis,
consists of a particular modification of a great
many nervous elements. But many of these ele-
ments, so modified, may serve another purpose,
enter into new combinations, and form another
- memory. The secondary auntomatic movements
employed in swimming or dancing require cer-
tain modifications of the muscles and articula-
tions already used in locomotion, already regis-
tered in certain nervous elements: they find,
in fact, a memory already organized, many of
whose elements are turned to their own use,
causing them to enter into new combinations and
concur in the formation of another memory.
Note, again, that the necessity for a great
number of cells and nerve-filaments for the con-
servation and reproduction of a movement, how-
ever simple, implies an equally great possibility
of permanence and revivification ; in consequence
of the number of elements, and the stability of
their association, the chances of reanimation are



MEMORY AS A BIOLOGICAL FACT. 29

increased, each being able to contribute some-
thing to the revival of the others.

Finally, our hypothesis is in accord with two
facts of common observation.

1. An acquired movement, well fixed in the
organism, well learned, is with difficulty replaced
by another having nearly the same form, but re-
quiring a different mechanism. It is a question
of destroying one association and building up
another ; of breaking relations already estab-
lished and forming new ones.

2. It sometimes happens that in place of one
accustomed movement we involuntarily produce
another, which is explained by the fact that the
same elements, entering into the different com-
binations, are able to sustain discharges in dif-
ferent directions, and that an infinitely small eir-
cumstance suffices to set one group in action in
place of another, and thus produce different
results.

On this theory we explain the following in-
cident recorded by Lewes:* ‘1 was one day
relating a visit to the Epileptic Hospital, and,
intending to name the friend, Dr. Bastian, who
accompanied me, I said, ¢ Dr. Brinton,” then im-
mediately corrected this with ¢ Dr. Bridges’; this
also was rejected, and ‘Dr. Bastian’ was pro-
nounced. I was under ne confusion whatever

* Op. cit., p. 128,
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as to the persons, but, having imperfectly ad-
justed the group of muscles necessary for the
articulation of the one name, the one element
which was common to that group and to the
‘others, namely, B, served to recall all three.”
This explanation seems perfectly exact, and we
again note with this author a well-known fact
which will support our theory. ‘ Who does not
know how, in trying to recollect a name, we are
tormented with the sense of its beginning with
a certain letter, and how, by keeping this letter
constantly before the mind, at last the whole
group emerges?”* An analogous remark might
be made concerning the acquired movements em-
ployed in writing. It is a mistake which I have
often observed myself when writing rapidly or
with a fatigued brain; it is so brief, so quickly
repaired, and so soon forgotten, that the ex-
amples given were noted at once. Wishing to
write ““ doit de bonnes,” I wrote ‘‘ donne.” Wish-
ing to write ‘““ne pas faire une part,” 1 wrote
““ne part faire,” ete., ete. Evidently in the first
instance the letter D, and in the second the let-
ter P (I express by these symbols the psycho-
physiological state which served as the basis of
their conception and graphic reproduection)—in
each instance the letter in question excited one
group instead of another; and this confusion

* Op. cit., pp. 128, 129.
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was the easier since the remainder of the groups,
““onme,” ‘“ art,” were already consciously evolved.
I believe that those who will take the trouble
to observe carefully their own errors of this sort
will not deny that the fact is of frequent occur-
rence.

It must not be forgotten that the preceding
is an hypothesis; but it apparently conforms to
scientific data, and accounts for the facts. It
permits the representation, in intelligible form,
of the bases of organic memory, the acquired
movements which constitute the memory of dif-
ferent organs—the eyes, hands, arms, and legs.
These bases do mot, in our opinion, consist of a
purely mechanical registration, or, according to
a popular view, of an imprint, preserved we
know not where, like that of the key on the
sheet of paper. These are metaphors which
have no place here. Memory is a biological
fact. A rich and extensive memory is not a
collection of impressions, but an accumulation
of dynamical associations, very stable and very
responsive to proper stimuli.

[ 15

We have now to consider a more complex
form of memory—that which is accompanied by
acts of consciousness, and which even many
psychologists are apt to regard as constituting
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its entire function. Let us see how far what
has been said of organic memory is applicable
here, and the added effect of consciousness it-
self. In passing from the simple to the com-
plex, from the lower to the higher, from the
stable to the unstable form of memory, it is
impossible to avoid the question as to the rela-
tion between unconsciousness and consciousness.
The problem is so involved in mnatural obscurity
and artificial mysticism that it is almost impos-
sible to deal with it in clear and positive terms.
We will make the attempt, however.

It is very evident at the beginning that we
have no concern with the metaphysies of uncon-
sciousness as conceived by Hartmann and oth-
ers. We may even declare at once that we see
no way of explaining the transition from uncon-
sciousness to consciousness. We may indulge in
plausible and ingenious hypotheses, but nothing
more. However, psychology as a practical sci-
ence has nothing to fear. It takes certain states
of consciousness for granted, without occupying
itself with their genesis. All that it can do is
to determine some of the conditions in which
they exist.

The first of these conditions is the mode of
activity of the nervous system termed by physi-
ologists the nervous discharge. But the greater
portion of nervous states either do not assist in
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the evolution of consciousness, or contribute to
it in a very indirect way ; for instance, the ex-
citations and discharges in the great sympathet-
ic ; the normal action of the vaso-motor nerves;
many .of the reflex nerves, ete. Others are
accompanied by consciousness at intermittent
stages ; or, being conscious in early life, cease
to be so in the adult state; the secondary au-
tomatic actions, of which we have spoken, are
examples. Nervous activity is much more ex-
tended than psychical activity ; every psychical
action presupposes a nervous action, but the re-
verse is by no means true. Between that form
of nervous activity which is never, or hardly
ever, accompanied by consciousness, and the
form of mnervous activity which is always, or
nearly always, so accompanied —between these
two classes lies a third, where consciousness is
sometimes present and sometimes absent. In
this group unconsciousness is to be studied.
Before proceeding farther with this subject,
let us consider again two conditions of the ex-
istence of consciousness—intensity, and duration.
1. Intensity is a condition of extremely vari-
able character. States of consciousness are con-
tinually striving to supplant it, but the victory
may result either from the strength of the vie-
tor or the weakness of the other combatants.

We know—and this point has been made very
4
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clear by Herbart and others — that the most
exalted state may continue to decrease until the
threshold of consciousness is passed—that is to
say, until one of the conditions of existence
fails. We are justified in saying that there
may be every possible degree of consciousness,
as small as desired, to the lowest modality—
conditions named by Maudsley subconscious—
but there is no authority for believing that this
decrease has no limit, even although it escapes
us,

2. Little attention has been paid to dura-
tion as a mnecessary condition of consclousness.
It is, however, of capital importance. Here we
are able to reason from exact data. Thirty
years of investigation have determined the tfime
required for different perceptions (sound, 07-16
to 0”14 ; touch, 0”21 to 0"'18; light, 0”20 to
0722 ; for the simplest act of discernment, the
nearest to reflex aection, 0”02 to 07-04). Al-
though the results vary with the person, the cir-
cumstances, and the nature of the psychical acts
under investigation, it is at least proved that
every psychical act requires an appreciable du-
ration of time, and that ¢ the infinite speed of
thought” is only a metaphor. This known, it
is evident that every nervous action whose du-
ration is less than that required for psychical
action can not arouse consciousness. In this



MEMORY AS A BIOLOGICAL FACT. 35

connection it is instructive to examine the nerv-
ous action accompanying a state of purely re-
flex consciousness. According to Exmner,* the
physiological time necessary for a reflex action
must be from 070662 to 070578 —a number
much less than those given above for different
orders of perception. If, as Herbert Spencer
says, the wing of a fly makes from ten to
fifteen thousand vibrations per second,t and each
vibration impllies a separate nervous action, we
have an example of a nervous state whose ra-
pidity is astounding, compared with which a
nervous state accompanied by consciousness oc-
cupies an enormous period of time. As a result
of the foregoing, it is evident that every state
of consciousness necessarily ocecupies a certain
duration, and that an essential condition of con-
sciousness 1s wanting when the duration of the
nervous process falls below this minimum.}

* Plager’s “ Archiv.,” viii (1874), p. 526. The duration of
reflex action varies with the execiting force, and according to
whether transmission in the spinal cord is longitudinal or trans-
verse. This subject is far from being exhausted.

t According to Marey, the wing of a fly vibrates only 3830

times per second. This discrepancy, however, does not affect
the validity of our reasoning.

} The determination of the duration of psychical acts will
throw much light upon facts connected with mental activity. In
my opinion, it will also contribute to the explanation of the
changes from consciousness to unconsciousness in acquired move-
ments. An act is first execunted slowly and consciously; by repe-
tition we gain ease and rapidity; that is, the nervous process
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The question of unconsciousness is only vague
and embarrassed by contradictory opinions be-
cause badly stated. If we consider conscious-
ness as an essence, a fundamental property of
the mind, all is obscure; if we consider it as a
phenomenon having its own conditions of ex-
istence, all becomes clear, and unconsciousness
is no longer a mystery. It must not be forgot-
ten that a state of consciousness is a complex
modality requiring a particular condition of the
nervous system ; that this nervous action is not
accessory, but an integral part of the given
state—its basis, the fundamental condition of its
existence ; that, from the moment it is pro-
duced, this state exists in and of itself; that
when consciousness is added the state still exists
in and of itself; that conseciousness completes,
finishes, but does not constitute it. If one of the
conditions of consciousness is wanting, whether
intensity, or duration, or others of which we
are ignorant, a part of this complex phenome-
non — consciousness — disappears ; but another
part—the mnervous process—remains. There is
left of the action only its organic phase. It
is not surprising, then, that, later on, results
of cerebral activity should become manifest ;

which serves as a base, finding a path already marked out, moves
more rapidly, until it gradually falls below the minimum neces-
sary for consclousness.

i il
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they already existed, but in an undeveloped
form.

This -understood, everything that pertains to
unconscious activity loses its mysterious charac-
ter and is explained with the greatest ease: for
instance, the spontaneous acts of memory, which
appear to be incited by no association, and which
are experienced daily by every one; a student’s
lessons, read at night and found to be fully mas-
tered the following day ; problems long pondered
over, whose solution suddenly flashes on the con-
sciousness ; poetic, scientific, and mechanical in-
ventions ; strange feelings of sympathy or antipa-
thy, etc. Unconscious cerebration does its work
noiselessly, and sets obscure ideas in order. In
a curious case related by Dr. Holmes* and cited
by Carpenter, a man had a vague knowledge of
the work going on in his brain, without attaining
to the state of distinet consciousness: ‘““ A busi-
ness man in Boston, . . . having an important
question under consideration, had given it up
for the time as too much for him. But he was
conscious of an action going on in his brain
which was so unusual and painful as to excite
‘his apprehensions that he was threatened with
palsy, or something of that sort. After some
hours of this uneasiness, his perplexity was all
at once cleared up by the natural solution of his

* ¢ Mechanism in Thought and Morals,” p. 47.
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doubts coming to him—worked out, as he be-
lieved, in that obscure and troubled interval.” *

In summing up, we may picture the nervous
system as traversed by continuous discharges.
Among these nervous actions some respond to
the endless rhythm of the vital funections ; others,
fewer in number, to the succession of states of
consciousness ; still others, by far the most nu-
merous, to unconseious cerebration. Six hundred
millions (or twelve hundred millions) of cells, and
four or five thousands of millions of fibers, even
deducting those in repose or which remain inac-
tive during a lifetime, offer a sufficient contin-
gent of active elements. The brain is like a
laboratory full of movement, where thousands of
occupations are going on at once. Unconscious
cerebration, not being subject to restrictions of
time, operating, so to speak, only in space, may
act in several directions at the same moment.

* Carpenter, ‘ Mental Physiology,” p. 538. The whole chapter
contains interesting facts with regard to unconscious cerebration.
A mathematician, a friend of the author, was oceupied with a
geometrical problem whose solution he failed of obtaining after a
number of trials. Several years later the correet solution flashed
upon his mind so suddenly that he * trembled as if in the pres-
ence of another being who had communicated the seeret” (p. 536).
It any one wishes to behold the spectacle of a powerful and
penetrating mind hampered by a bad method, let him read Sir
William Hamilton’s remarkable study on * Latency ” (** Lectures
on Metaphysies,” v. i, Leet. xviii). With his theory of the psy-
chical faculties, and his willful neglect of physiclogy, he was un-
able to cope with such questions.
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Consciousness is the narrow gate through which
a very small part of all this work is able to
reach us.

We have just determined the relation of con-
sciousness to unconsciousness; in the same man-
ner we may know the relation of psychical mem-
ory to organic memory: one is only a special
phase of the other. What has been said of
physiological memory applies in a general way
to conscious memory; only a single factor is
added. It is worth while, however, to take up
the question anew and consider it in detail. The
subject has again a twofold aspect: we are to
examine into the residua, and the manner in
which they are associated.

I. The old theories upon memory, having re-
gard only to its psychological meaning, assigned
as its base ‘‘vestiges,”’ ¢ {races,”’ or ‘residua,”
and often used these terms in an equivocal sense.
Sometimes it was a question of material imprints
on the brain, sometimes of latent modifications
stored up in the ‘“mind.” Those who adopted
the last view were logical. DBut this theory, al-
though it has many supporters among those who
ignore physiology, is untenable. A state of con-
sciousness which is not consciousness, a represen-
tation which is not represented, is a pure flafus
vocis. Take away from anything that which
constitutes its reality, and you reduce it to a



40 DISEASES OF MEMORY.

possibility ; that is to say, when the conditions
of existence reappear, it will reappear; which
brings us back to the theory advanced above
with regard to unconsciousness.

With us the problem of ‘psychological re-
sidua” is solved in advance; if every state of
consclousness implies as an integral part a ner-
vous action, and, if this action produces a per-
manent modification of the mnervous centers, the
state of consciousness will also be recorded in
the same place and manner. The objection may
be raised, indeed, that a state of consciousness
implies a nervous action and something more.
But that does not affeect our position. If the
primitive nervous state—that which responds to
perception—is sufficient to sustain this ‘‘some-
thing more,”” the secondary nervous state—that
which responds to remembrance—is also sufli-
cient. The conditions are the same in each in-
stance, and the solution of the difficulty, if a
solution is possible, must be sought in a theory
of perception, not in a theory of memory.

This psycho - physiological residue we may
style with Wundt a disposition, and note with
him in what it differs from an imprint. ‘¢ Analo-
gies borrowed from the domain of physiology
emphasize this difference. When the eye is ex-
posed to intense light, the sense-impression per-
sists in the form of a consecutive image. The
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eye, each day comparing and measuring distances
and relations in space, gains more and more in
precision. The consecutive image is an imprint ;
the accommodation of the eye, its faculty of
measurement, is a functional disposition. It may
be that, in the case of the unexercised eye, the
retina and the muscles are constituted the same
as in the exercised organ, but there is in the
second a disposition much more marked than in
the first. No doubt the physiological tendency
of any organ depends less upon its modifica-
tions, properly so called, than upon the imprints
which remain in its nervous centers. DBut all
physiological study relative to the phenomena of
habit, adaptation to given conditions, ete., shows
that these same imprints consist essentially in
functional dispositions.” *

II. These considerations bring us to the point
upon which we wish to lay particular stress.
Dynamical associations have a much more im-
portant part to play in conscious memory than
in organic memory. We might repeat here what
has been said before; but the question has been
studied so little from this stand-point that it will
be better to consider it in another form.

Each of us has in his consciousness a certain
number of recollections: images of men, ani-
mals, cities, countries, facts of history, or sci-

* ¢ Grundzige der philosophischen Psychologie,” p. 791.



49 DISEASES OF MEMORY.

ence or language. These recollections come back
to us in the form of a more or less extended
series. The formation of these series has been
very clearly explained by the laws of association
between different states of consciousness. We
are now concerned, not with the series, but with
their component terms. Let us analyze a state
of simple consciousness and discern its complex
meaning. |
Take as one of these terms the memory of an
apple. According to the verdiet of conscious-
ness, this is a simple fact. Physiology shows
that this verdict is an illusion. The memory of
an apple is necessarily a weakened form of the
perception of an apple. What does this percep-
tion suppose? A modification of the complex
structure of the retina, transmission by the optic
nerve through the corpora geniculata and the
tubercula quadrigemina to the cerebral ganglia
(optic tract?), then through the white substance
to the cortex. This supposes the aectivity of
many widely separated elements. But this is
by no means all. It is nmot a question of a
simple sensation of color. We see, or imagine,
the apple as a solid objeet having a spherical
form. These conceptions result from the ex-
quisite muscular sensibility of our visual ap-
paratus and from its movements. Now, the
movements of the eye are regulated by several
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nerves—the sympathetic, the oculo-motor, and its
branches. Each of these merves has its own ter-
mination, and is connected by a devious course
with the outer cerebral layer, where the motor
intuitions, according to Maudsley, are formed.
We simply indicate outlines. For further details
the reader should consult standard works on
anatomy and physiology. But we have given an
idea of the prodigious number of nervous fila-
ments and distinet communities of cells scat-
tered through the different parts of the cerebro-
spinal axis, which serve as a basis for the psy-
chical state known as the memory of an apple,
and which the double illusion of consciousness
and language leads us to consider as a simple
1act.

Is it said that visual perception is too com-
plex, and proves too much in favor of our the-
ory? Then take the recollection of a word. If
it is a written word it is again a question of
visual perception, and is allied to the instance
already cited. But if we take a spoken word we
find the complexity equally great. Articulate
language supposes the intervention of the larynx,
the pharynx, the lips, the nasal fossa, and, conse-
quently, of many nerves having centers in differ-
ent parts of the brain—the spinal, the facial,
and the hypoglossal. If we include auditory
impressions in the memory of words, the compli-
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cation is greater still. Then the cerebral center
must be united with Broca’s convolution and the
island of Reil, universally considered as the psy-
chical center of speech. We thus see that the
case does not differ from the preceding, either
in nature or complexity, and that the memory
of every word must have as its basis a determi-
nate association of nervous elements.*

It is unnecessary to dwell upon this point.
What has been said shows the importance of
the associations which I call the dynamic bases
of memory, the modifications impressed upon
the elements being the static bases. Examples
of more simple cases might be given, but they
would be superfluous. The memory conserves
and reproduces real, concrete states of conscious-
ness ; we must therefore consider them as such,
and choose our illustrations from that order of
phenomena. Psychological analysis and idea-
logical analysis may, each in its own province,
descend to ultimate elements ; it is a useful work
to investigate the genesis of states of conscious-
ness: here we consider them as already formed.
When we begin to talk we use simple words ;
later, isolated phrases. For a long time we do

* Forbes Winslow (* On the Obscure Diseases of the Brain
and Disorders of the Mind,"” 4th edition, p. 257) cites the case of
a soldier who was trepanned, losing in the operation some portion
of the brain. He forgot the numbers five and seven, and was not
able to recollect them for a considerable time.
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not realize that these words are made up of sim-
ple elements ; many are always ignorant of the
fact. Consciousness, which is an interior voice,
is regulated by the same laws. The apparently
simple is, on analysis, found to be complex.
There can be no doubt that these simple states,
which are the alphabet of consciousness, require
for their conservation and reproduction certain
nervous collocations. The facts already cited
relative to letters and syllables offer sufficient
proof. There is another more curious. A man
of scholastic attainments,” says Forbes Winslow,
“lost, after an attack of acute fever, all knowl-
edge of the letter F.”” *

If, then, we would comprehend a ‘‘ good mem-
ory,”’” and translate this expression into physio-
logical terms, we must imagine a great number
of nervous elements, each modified in a special
manner, each forming part of a distinet associ-
ation and probably ready to enter into others;
and each of these associations containing within
itself the conditions essential to the existence of
states of consciousness. Memory has, then, static
and dynamic bases. Its power is in ratio with
their number and stability.

* Op. cit., p. 258. The anthor does not tell us whether it was

the articulate sound or the written sign; or whether the patient
recovered.

n



46 DISEASES OF MEMORY.
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We have now to study the real character of
psychical memory to determine what alone be-
longs to a mental phase which, retaining all its
essential parts and organic conditions, consti-
tutes the most complex, the highest, and the
most unstable form of memory. This, in the
language of the schools, is called recollection. I
shall call it localization in time, since the term
implies no theory and is only a simple expres-
sion of facts. There are few questions which the
scholastic method has embarrassed with more
difficulties and faectitious explanations. It will
therefore be well to state in a few words how we
regard the problem and its solution.

Localization in time (for instance, the recollec-
tion of something that happened, at what time
and in what place) is not a primitive act. It
supposes, aside from the principal state of con-
sciousness, secondary states, variable in number
and degree, which, by their groupings, operate as
determinate causes. In our opinion the mechan-
ism of recollection is best explained by the
mechanism of vision.

The distinction between primitive and acquired
sight-perceptions has been recognized since the
time of Berkeley. We know that the primitive
impression is that of color; that the secondary
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impressions are those of direction, extent, and
form ; that the first depends upon the sensibility
of the retina, while the latter depend upon the
muscular sensibility of the eye; and, finally, that
through habit the primitive and the acquired are
so confounded as to form in a general sense but
one act, simple and immediate—although analy-
sis, experiment, and pathological observation
prove the contrary. It is the same with mem-
ory. First we have the primitive state of con-
sciousness as a simple existence ; secondary states
of consciousness which follow and which provide
the ideas of relation and judgment, localize it at
a certain distance in the past; so that we may
define memory as a vision in time. The phe-
nomena thus outlined must now be considered
more in detail.

The theoretical explanation of loealization in
time starts with the law, enunciated by Dugald
Stewart and admirably explained by Taine, that
imaginary acts are always accompanied by the
belief (at least for the moment) in the existence
of the corresponding reality.* This illusion,
which exists in the highest degree in hallucina-
tion, vertigo, and dreams (for want of real per-
ceptions to correct it) also exists, although in a
less degree, in all states of consciousness. I

* Taine,‘“ De I'Intelligence,” 1™ partie, livre ii, ch. i, § 3.—A
collection of facts which leave no doubt upon the subject.
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shall not now speak of the mechanism through
which a conscious state is deprived of its object-
ive reality and reduced to a purely mental per-
ception, but refer the reader to the explanations
given by M. Taine.*

These instances, however, are not recollections.
So long as an image, whatever its content (wheth-
er it represent a house, or a mechanical inven-
tion, or a sentiment), remains isolated as if sus-
pended In consciousness, with mno relation to
other states having a fixed position, incapable of
classification—so long we regard it as a present
existence. But among these mental images some
have the power, from the moment they enter
into consciousness, of pushing out ramifications
in different directions and sustaining states which
connect them with the present, and by which
they appear to us as parts of a more or less ex-
tended series; in other words, they are localized
in time.

I shall not attempt to determine whether
memory 1s a postulate of the idea of time, or
whether the idea of time is a postulate of mem-
ory ; or whether time is a form & priori of
mind ; or whether it is explicable by experi-
mental reasoning. These questions belong to the
criticism of consciousness, and not to empirical
psychology. The latter is not concerned with

# (Op. cit.—particularly the second part, livre i, ch, ii.
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critical or ontological discussions. It states as
a simple fact that time implies memory, and
that memory implies time. This is sufficient,
and, being admitted, the question arises, How
do we localize a given event in time?
Theoretically, in only one way. We deter-
mine position in time as we determine position
in space—by reference to a fixed point, which,
in the case of time, is the present. It must be
observed that the present is a real existence,
which has a given duration. However brief it
may be, it is not, as the language of metaphor
would lead us to believe, a flash, a nothing, an
abstraction analogous to a mathematical point.
It has a beginning and an end. But its begin-
ning does mot appear to us as an absolute be-
ginning. It touches upon something with which
it forms continuity. When we read or hear a
sentence, for example, at the commencement of
the fifth word something of the fourth still re-
mains. Each state of consciousness is only pro-
gressively effaced ; it leaves an evanescent trace,
similar to that which, in the physiology of sight,
is called an after-sensation. Hence, the fourth
and fifth words are in continuity; the end of
the one impinges upon the beginning of the
other. That is the important fact. There is
not an indeterminate contiguity of two some-
things ; but the énitial point of one actual state
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touches the final point of the anterior state. If
this simple fact is thoroughly understood, the
theoretical mechanism of localization in time will
be equally clear, for it is evident that the retro-
gressive transition may exist as well between the
fourth word and the third, and that, each state
of consciousness having its individual duration,
the number of states so traversed, and the sum
of their duration, will give the position of any
state whatever with reference to the present, or
its distance in time. Such is the theoretical
mechanism of localization, namely, a retrogres-
sive movement, which, starting from the present,
traverses a more or less extended series of terms.

Practically, we have recourse to processes
much more simple and expeditious. Rarely do
we make this retrograde passage through all the
intermediate terms, or even the greater part of
them. Our way is facilitated by the use of ref-
erence points. 1 will cite a familiar instance.
On the 30th of November I am looking for a
book of which I have great need. It is coming
from a distance, and its transportation will re-
quire at least twenty days. Did I send for it
in time? After a little hesitation I remember
that my order was given on the eve of a short
journey, whose date I can fix in a precise man-
ner as Sunday, the 9th of November. With
this, recollection is complete. In analyzing this
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case, we observe that the principal state of con-
sciousness—the order for the book—is first thrown
into the past in an indeterminate manner. It
arouses secondary states, compares them, and
places itself before or after. ¢ The image travels
back and forth along the line of the past; every
phrase mentally pronounced gives it a new im-
petus.” * After a number of oscillations, more
or less extended, it finds its place; it is fixed,
remembered. In this example the recollection
of the journey is what I designate as a reference
point.

I understand by reference point an event, a
state of consciousness, whose position in time
we know—that is to say, its distance from the
present moment, and by which we can measure
other distances. These reference points are states
of consciousness which, through their intensity,
are able to survive oblivion, or, through their
complexity, are of a nature to sustain many
relations and to augment the chances of revivi-
fication. They are not arbitrarily chosen; they
obtrude upon us. Their value is entirely rela-
tive. They are for an hour, a day, a week, a
month ; then, no longer used, they are forgot-
ten. They have, as a general thing, a distinet in-
dividuality ; some of them, however, are common

* Taine, op. eif., second part, liv. i, ch. 1i, § 7. An excellent
analysis of a similar example will be found in this place.
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to a family, a society, or a nation. These refer-
ence points form for each of us different series
corresponding to the events that make up our
life: daily occupations, domestic incidents, pro-
fessional work, scientific investigations, ete., the
series becoming more numerous as the life of
the individual is more varied. These reference
points are like mile-stones or guide-posts placed
along the route, which, starting from a central
place, diverge in different directions. There is
always this peculiarity : that the series may, so
to speak, be placed in juxtaposition and com-
pared one with another.

It remains for us to show how these reference
points permit us to simplify the mechanism of
localization. The impression which we call a
reference point returning, by hypothesis, very
often to consciousness, is very often compared
with the present according to its position in time
—that is to say, intermediate states which sep-
arate them are more or less completely revived.
As a result, the position of a reference point is,
or seems to be (for we shall see further on that
all recollection implies an illusion), better and
better known. By repetition this localization
becomes immediate, instantaneous, automatiec.
The process is analogous to the formation of
acquired states (habits). The intermediate terms
disappear because they are useless. The series
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is reduced to two terms, and these two terms
suffice, since their distance in time is known.
Without this abridged process and the disap-
pearance of a prodigious number of terms, lo-
calization in time would be very long and tedi-
ous, and restricted to very narrow limits. By
its aid, as soon as the image is formed, its
primary localization is instantaneous; it is placed
between two landmarks—the present and some
given point of reference. The process is con-
cluded after a few trials, often laborious, some-
times fruitless, and perhaps never precise.

If the reader will study carefully his own
recollections, I do not believe that he will raise
any serious objections to what has just been
said. He will, moreover, note how this mech-
anism resembles that of localization in space.
Here, also, we have our reference points, abridged
methods, and well-known distances which we
employ as units of measurement.

It will not be unprofitable to show in a few
words that localization in the future is executed
in an analogous manner. Our knowledge of the
future can only be a copy of the past. I find
only two categories of facts: those which are a
reproduction, pure and simple, of what has oc-
curred at similar epochs, in the same places under
like circumstances; and those which consist of
inductions, deductions, or conclusions, drawn
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from the past, but produced by the logical work-
ing of the mind. Outside of these two categories
everything is possible, but everything is un-
known.

Evidently the first class most nearly resembles
memory, since it is a simple reproduction of what
has been. A man is in the habit of going every
year to pass the month of September at a coun-
try house. In the middle of winter he sees it
with all its surroundings, inhabitants, and charac-
teristic activity. This image is at first indeter-
minate ; it is equally an object of remembrance
and of the future. Then it glides away from the
present through winter, spring, and summer;
finally it is localized. The course of the year,
with its succession of seasons, féfes, and changes
of occupation, provides reference points. The
mechanism differs from that of memory only in
one respect: we pass from the termination of
the present to the beginning of the following
state. We do not proceed, as in recollection,
from beginning to end, but from end to begin-
ning. Theoretically, we traverse in this invari-
able order all intermediate states; in fact, only
the reference points. The mechanism is the
same as that employed in memory, only it acts
in a different direction.

To recapitulate: setting aside verbal explana-
tions, we find that recollection is not a ¢ facul-
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ty,” but a fact, and that this fact is a result of
aggregate conditions. As with recollection, lo-
calization in time varies through every possible
degree according to the conditions. At the
highest stage of development are the reference
points ; below those, rapid and precise recollec-
tions, located almost as quickly; one degree
lower, those which cause hesitation, requiring an
appreciable time; lower yet, laborious recollec-
tions, only attained by trial and stratagem ; final-
ly, in some instances, the labor is useless, and
our indecision is translated into such phrases as,
“It seems to me that I have seen that form!”
“Did I dream that?” One step more, and local-
ization is entirely wanting ; the image, denied an
abiding place, wanders in devious mazes, incapa-
ble of rest. There are many examples of this
last case, and they are found in the least ex-
pected forms. Through the effects of disease or
old age, celebrated men have been unable to rec-
ognize cherished works of their own production.
Toward the close of his life Linneeus took great
pleasure in perusing his own books, and when
reading would cry out, forgefting that he was
the author, ¢ How beautiful! 'What would I not
give to have written that!” A similar anecdote
1s told of Newton and the discovery of the dif-
ferential calculus. Walter Scott as he grew old
was subject to similar forgetfulness. One day
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some one recited in his presence a poem which
pleased him much ; he asked the author’s name ;
it was a canto from his ‘Pirate.” Ballantyne,
who acted as his secretary and wrote his life,
has related in the most circumstantial manner
how the greater part of *‘Ivanhoe” was die-
tated during a severe illness. The book was fin-
ished and printed before the author was able to
leave his bed. He retained no remembrance ot
it, except the main conception of the romance,
which had been thought of prior to the attack.

In a case cited by Forbes Winslow, the im-
age is apparently waiting to be seized and local-
ized ; it is on the edge of recognition; the
smallest aid would suffice, but is wanting. A
lady was driving out with the poet Rogers, then
ninety years old, and asked him after an ac-
quaintance whom he could not recollect. *‘He
pulled the checkstring, and appealed to his ser-
vant. ‘Do I know Lady M. ?’ The reply was,
‘Yes, sir.” This was a painful moment to us
both. Taking my hand, he said, ‘ Never mind,
my dear, I am mnot yet compelled to stop the
carriage and ask if I know you.””*

A much more instructive instance is recorded

* Laycock, “ Organic Laws of Personal and Ancestral Mem-
ory,” p. 19; Carpenter, op. cit., p. 444; Ballantyne, * Life of
Walter Scott,” ch. xliv; Spring, * Symptomology,” vol. ii;
Forbes Winslow, op. cit., p. 247.
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by Macaulay in his essay on Wycherley, whose
memory, he tells us, was ‘“at once preternatu-
rally strong and preternaturally weak ” in his
declining years. If anything was read to him
at night, he awoke the next morning with a
mind overflowing with the thoughts and expres-
sions heard the night before ; and he wrote them
down with the best faith in the world, nothing
doubting that they were his own. Here the mech-
anism of memory was plainly dissevered; pa-
thology provides us with an explanation. Inter-
preting the case according to principles already
laid down, we should say: The modification im-
pressed upon the cerebral cells was persistent :
the dynamical associations of the nervous ele-
ments were stable; the state of consciousness
connected with each was evolved ; these states
of consciousness were reassociated and consti-
uted a series (phrases or verses). Then the men-
tal operation was suddenly arrested. The series
aroused no secondary state; they remained iso-
lated with nothing to cnnnect them with the pres-
ent, with nothing by which they might be located
in time. They remained in the condition of illu-
sions ; they seemed to be new because no con-
comitant state impressed upon them the imprint
of the past.

Localization in time is so far from being a

simple, primitive, instantaneous act, that it often
6
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requires an appreciable interval, even for con-
sciousness. In cases where it is apparently in-
stantaneous its rapidity is a result of repetition.
The eye judges in the same way of the distances
of objects, and it is probable that, in the case of
a nascent memory as in that of nascent vision,
localization is never instantaneous.* We have
found, in fact, in the highest form of memory
only one new operation—localization in time. In
conclusion it remains for us to show the relatively
illusory character of this process.

I recall at this moment very vividly a visit
which I made a year ago to an old chateau in Bo-
hemia. The visit lasted two hours. To-day I
go over it again readily in imagination. I enter
by the great door, I traverse in order courts, cor-
ridors, halls, and chapels; I see again the frescos
and decorations ; I find my way with ease through
the labyrinth of the old castle to the moment of
departure. But it is impossible for me to con-
ceive of this imaginary visit as lasting two hours.

* Note again what happens when events are frequently re-
peated. T have made the journey from Paris to Brest a hundred
times. All the images are superimposed, forming an indistinct
mass: they are all, properly speaking, in the same vague state.
Only those journeys marked by an important event appear as
recollections; those alone which awaken secondary states of
consciousness are localized in time, or remembered. It will be
noted that our explanation of the mechanism of recollection
corresponds with that given by Taine, op. cif., second part, liv.
i, ch. ii, § 6.
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It seems much more brief, and the difference
would be greater still if the same time had been
occupied in some analogous way, or in agreeable
company. If we declare the two periods to be
equal, it is because we put our faith in a time-
piece rather than in the testimony of conscious-
ness.

All recollection, however clear it may be, un-
dergoes an enormous contraction ; this fact is in-
disputable and invariable. The law is confirmed
by scientific experiments applied to very simple
cases where the chances of error are very small.
Vierordt has shown that if we endeavor to im-
agine fractions of a second, our idea of the given
duration is always too large; the contrary is true
when it is a question of several minutes or several
hours. To study the duration of these small in-
tervals he caused an assistant to observe for a
certain time the beatings of a pendulum, and then
to imitate them as closely as possible. The inter-
val of the imitated series was always too long
when the original interval was short, too short
when the original was long. *

With complex states of consciousness, the
error increases; and the problem is the more dif-

* Vierordt, * Der Zeitsinn nach Versuchen,” 36-111. Analo-
gous experiments by H. Weber on visual perceptions, *‘ Tastsinn
und Gemeingefithl,” 87. See, also, Hermann's “ Handbuch der
Physiologie,” 1879, v. ii, second part, p. 282.
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ficult of exact solution since the contraction does
not follow any appreciable law. We can not say
that it is proportional to distance in time ; indeed,
we may assume the contrary. If I represent the
past ten years of my life by a line one metre long,
the last year would extend over three or four
decimetres ; the fifth, very eventful, would occu-
py two decimetres; and the other eight would
be compressed into the remaining space.

In history the same illusion is noticeable.
Certain centuries appear to be longer than others;
and, if T am’not mistaken, the period extending
back from our day to the taking of Constantino-
ple seems longer that that which extends from the
last-named event to the First Crusade, although,
chronologically speaking, the two are very nearly
equal. This impression is probably due to the
fact that the first is better known, and that our
personal recollections are mingled with it.

In proportion as the present supplants the
past, states of consciousness disappear and are ef-
faced. After a short time but little remains; the
greater part are veiled in an oblivion whence they
never emerge, and they take with them the quan-
tity of duration inherent in each; consequently,
the elimination of states of consciousness is an
elimination of time. Now, the abbreviated pro-
cesses of which we have spoken suppose such
elimination. If, to reach a distant recollection, it



MEMORY AS A BIOLOGICAL FACT. 61

were necessary to traverse the entire series of in-
tervening terms, memory would be impossible,
because of the length of time required for the
operation. *

We arrive, then, at this paradoxical conclu-
sion: that one condition of memory is forgetful-
ness. Without the total obliteration of an im-
mense number of states of consciousness, and the
momentary repression of many more, recollection
would be impossible. Forgetfulness, except in
certain cases, is not a disease of memory, but a
condition of health and life. We discover here a
striking analogy with two essential vital processes.
To live is to acquire and lose ; life consists of dis-
solution as well as assimilation. Forgetfulness is
dissolution.

Knowledge of the past (and here we are led
back to the functions of vision) may also be
compared to a picture of a distant landscape, at
once deceptive and exact, since its very exacti-

* Abercrombie (*Inquiries Concerning the Intellectual Pow-
ers,” p. 101) furnishes a proof: “The late Dr. Leyden was re-
markable for his memory. I am informed, through a gentleman
who was intimately acquainted with him, that he could repeat
correctly a long act of Parliament, or any similar document, after
having once read it. When he was, on one occasion, congratu-
lated by a friend for his remarkable power in this respect, he re-
plied that, instead of an advantage, it was often a source of great
inconvenience. This he explained by saying that, when he wished
to recollect a particular point in anything which he had read, he
could do it only by repeating to himself the whole from the com-
mencement till he reached the point which he wished to recall.”
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tude is derived from illusion. If we could com-
pare our past, as it has really been, fixed before
us objectively, with the subjective representation
which we have in memory, we would find the
copy formed upon a particular system of projec-
tion: each of us is able to find his way without
trouble in this system, because he has himself
created it.
IV.

Having thus traced the development of mem-
ory to its highest point, we will now follow the
inverse order and return to the proposition from
which we started. This return is necessary that
we may show for the second time that memory
consists of a variable process of organization be-
tween two extreme limits: a new state—organic
registration. There is no form of mental activity
more strongly in favor of the theory of evolu-
tion. From this point of view, and from this
alone, are we able to comprehend the nature of
memory ; we see that its study is not only a
physiology, but something more—a morphology
—that is to say, a history of transformations.

Let us take up the subject, then, at the point
at which we left it. A new acquisition of the
mind, more or less complex, is revived for the
first or second time. These recollections are the
most unstable elements of memory—so unstable
that many disappear for ever; such are the



MEMORY AS A BIOLOGICAL FACT. 63

greater number of incidents coming daily within
our observation. However clear and intense these
recollections may be, they have a minimum of
organization. But on each return, whether vol-
untary or involuntary, they gain in stability ;
the tendency to organization is accentuated.
Below this group of fully conscious and un-
organized recollections we find another group,
conscious and semi-organized — for example, a
language that we are learning, a scientific theory
or a manual art that we have only partly mas-
tered. Here the distinctively individual charac-
ter of the first group is effaced ; recollection be-
comes more and more impersonal ; it becomes
objective. Localization in time disappears, be-
cause it is useless. Here and there isolated terms
retain personal impressions which are localized.
I remember having learned such a German or
English word, in such a city, under such circum-
stances. This is a swurvival, the mark of an an-
terior state, an original imprint. Little by little
it is effaced, and this term assumes the common-
place impersonal character of all the others.
This knowledge of a science, a language, or
an art, becomes more and more persistent. It
withdraws progressively from the psychical sphere
and approaches nearer and nearer to the nature
of an organic memory. Such, in the case of an
adult, is the memory of his mother tongue.
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Still lower, we come upon a completely organ-
ized and almost unconscious memory, such as
that of an expert musician, of a workman who
has mastered his trade, or of an accomplished
ballet-dancer. And yet all this belongs, strictly
speaking and in the ordinary meaning of the
word, to a fully conscious memory.

We may go lower still. The exercise of each
of our faculties (sight, touch, locomotion) implies
a completely organized memory. DBut this is so
much a part of our natural selves that few sus-
pect with what difficulty it has been acquired.
It is the same with a multitude of opinions in
daily life. ‘“No one remembers that the object
at which he is looking has an opposite side; or
that a certain modification of the visual impres-
sion implies a certain distance ; or that a certain
motion of the legs will move him forward; or
that the thing which he sees moving about is a
live animal. It would be thought a misuse of
language were any one to ask another whether
he remembered that the sun shines, that fire
burns, that iron is hard, and that ice is cold.” *
And yet we repeat, all this in a nascent intelli-
gence belongs to memory in the strictest sense.

It is not necessary to add that the preceding

* Spencer, * Principles of Psychology,” part iv, ch. vi, § 192.
This chapter is very important with regard to memory considered
as a product of evolution.

i i N ———
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is an ideal sketch, a scheme. It would be
doubly illusory to endeavor to circumscribe clear-
ly an evolution which takes place by insensible
transitions, and which, moreover, varies with each
individual.

Can we go farther? We can. Below the com-
pound reflex impressions representing organic
memory at its lowest term there are simple re-
flex impressions. These, resulting from innate
anatomical conditions, have been acquired and
fixed by long-continued experience in the evolu-
tion of species. We thus pass from individual
to hereditary memory, which is a specific mem-
ory. It is enough to indicate this hypothesis.

In fact, we see that it is impossible to deter-
mine where memory—whether psychical or or-
ganic—ends. In what we designate under the
collective name of memory there are series hav-
ing every degree of organization, from a nascent
state, to that which is most highly developed.
~ There is an incessant transition from the unsta-
ble to the stable, from a state of consciousness
with indeterminate acquisition to an organic
state the acquisition fixed. Thanks to this con-
tinual movement toward organization, there is a
simplification, an order, which leaves room for
the highest form of thought. Left to itself, with
no opposing forces, the process of registration
would tend to the progressive destruction of
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consciousness, and would transform man into an
auntomaton.

Suppose a human adult so sitmated that all
new states of consciousness—perceptions, ideas,
images, sentiments, desires —are not retained ;
then the series of consecious states constituting
each form of psychical activity will in time be-
come so well organized that all his acts will be
entirely. automatic. Shallow and commonplace
minds realize this hypothesis to a certain extent.
Confined to a narrow circle from which they ex-
clude so far as possible all that is new or spon-
taneous, they tend toward a state of perfect
stability ; they become mere machines; for the
greater portion of their lives consciousness is a
superfluous factor.

Having considered our subject in all its bear-
ings, we now return to the proposition with
which we began: Conscious memory is only a
particular phase of biological memory. We may,
by another method, show once more that mem-
ory is attached to the fundamental conditions of
life.

Every form of memory, from the highest to
the lowest, is maintained by dynamical associa-
tions between mnervous elements and particular
modifications of these elements, or of their com-
ponent cells. These modifications, resulting from
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a first impression, are not conserved in inert mat-
ter ; they do not resemble the imprint of a seal
upon wax. They are recorded in living matter.
Now, living tissues are in a state of continuous
molecular renovation, nervous tissue more than
any other, and, in nervous tissue, the gray sub-
stance more than the white substance, as is
shown by the excessive abundance of blood-ves-
sels with which the former is lined. Since the
modifications are persistent, the new material,
the arrangement of the new molecules, must ex-
actly reproduce the type which they replace.
Memory depends directly upon nutrition.

But the cells have not only the power of
self - nourishment. They are endowed, at least
during a portion of life, with the faculty of
reproduction, and we shall see farther on how
this fact explains certain cases of restored mem-
ory. Physiologists are agreed that this repro-
duction is only one form of nutrition. The
basis of memory is, therefore, nutrition ; that is
to say, the vital process par ezcellence.

I shall not now dwell upon this point.
When we have spoken of the disorders of mem-
ory, its exaltation and depression, its moment-
ary suspension and sudden return, and of its
progressive impairment, we may recur to this
part of our subject with profit; then the im-
portance of nutrition will be self - evident.






CHAPTER IL
GENERAL AMNESIA.

MaTeRrIALS for the study of the diseases of
memory are abundant. They are scattered
through books of medicine, works on mental
disorders, and the writings of many psycholo-
gists. They may, with some little trouble, be
brought together, and we have then at hand all
the facts needed to facilitate investigation. The
difficulty lies in classifying them; in giving to
each case its proper interpretation; in learning
its true bearing upon the mechanism of mem-
ory. In this respect, facts collected at random
are very unequal in value; the most extraor-
dinary are not the most instructive; the most
curious are not the best sources of light. Phy-
sicians, to whom we owe them for the most
part, have described and studied only from a
professional stand-point. A disorder of memory
is to them only a symptom, and is so recorded ;
it serves to establish a given diagnosis and prog-

Nosis, Itrf is the same with classification: the
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observer is content with associating each case of
amnesia with the morbid state of which it is
the effect ; thus we have ammnesia from soften-
ing of the brain, hemorrhage, cerebral disturb-
ance, or intoxication.

From our point of view, however, diseases
of memory must be studied by themselves, as
morbid psychical states, through which we bet-
ter understand the same elements in a healthy
condition. As to classification, we are forced to
arrange them according to external resemblances.
Our knowledge of the subject is not sufficiently
advanced to permit us to undertake a natural
classification—that is, by causes. I may state
now, to -obviate further explanation, that the
classification which follows is of value only as
it serves to bring a degree of order into a con-
fused and heterogeneous mass of facts, and
that in many respects it is entirely arbitrary.

Certain diseases of memory may be limited
to a single category of recollections, leaving the
remainder apparently intact: these are partial
disorders. Others, on the contrary, affect the
entire memory in all its forms; completely dis-
sever mental life; produce chasms that can nev-
er be bridged over; or demolish it altogether
through long-continued activity: these are gen-
eral disorders. We shall distinguish, then, in
the first place, between two great classes—gen-
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eral diseases and partial diseases of memory.
The former only will be considered in this chap-
ter, and will be studied in the following order:
1. Temporary amnesia ; 2. Periodical amnesia ; 3.
Progressive amnesia, the most curious and in-
structive of all; 4. In conclusion, a few words
with regard to congenital amnesia.

1

Temporary amnesia usually makes its appear-
ance suddenly, and ends in the same way. It
embraces periods of time which may vary from
a few minutes to several years. The briefest,
the clearest, and the most common forms are*
met with In cases of epilepsy. Physicians are
not in accord with regard to the nature, the
seat, or the causes of this malady. The solu-
tion of the problem is not within the scope or
province of this work. It is enough for us to
know that all authorities agree in recognizing
three forms: grand mal, petit mal, and epilep-
tic vertigo ; that these are regarded less as dis-
tinet varieties than as different degrees of the
same morbid state; and, lastly, that the more
moderate the attack in external manifestations
the more fatal it is to the mind. The attack is
followed by a mental disorder which may reveal
itself in odd or ridiculous acts or in erime. All
of these acts have a common characteristic, des-
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ignated by Dr. Hughlings Jackson as mental
automatism. They leave no recollection save in
a few instances, and then the traces of memory
are very slight.

A patient while consulting with his physician
is seized with epileptic vertigo. He soon re-
covers, but has forgotten having paid his fee a
moment before the attack. An educated man,
thirty-one years of age, found himself at his desk
feeling rather confused, but not otherwise 1ll. He
remembered having ordered his dinner, but not
of eating or paying for it. He returned to the
dining-room, learned that he had both eaten
and paid, showing no signs of being ill, and had
set out for his office. Unconsciousness lasted
about three quarters of an hour. Another epi-
leptie, seized with a sudden paroxysm, fell in a
shop, got up, and, eluding the shopman and his
friends, ran away, leaving his hat and order-book
behind. He was discovered a quarter of a mile
away, asking for his hat at all the shops, but not
having recovered his senses, nor did he become
conscious until he got to the railway ten minutes
after.* Trousseau reports the case of a magis-
trate who, attending a meeting of a learned socie-
ty in Paris, went out bare-headed, walked as far
as the Quay, returned to his place and took part

* Hughlings Jackson, * West Riding Lunatic Asylum Re-
ports,” vol. v, p. 116, et seq.
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in the discussions, with no knowledge of what
he had done. Very often acts begun in the nor-
mal state are continued by the patient during the
period of antomatism, or words just read are com-
mented upon. We have given illustrations in the
preceding chapter. . Nothing is so common in this
disease as ineffectual attempts at suicide, of which
no traces remain in the memory after the epileptic
vertigo. It is the same with criminal attempts.
A shoemaker, seized with epileptic mania on his
wedding day, killed his father-in-law with a blow
from his knife. Coming to himself at the end of
several days, he had not the slightest conscious-
ness of what had taken place.*

From these examples the reader will compre-
hend the nature of epileptic amnesia better than
by any general description. A certain period of
mental activity is as if it had never been ; the pa-
tient knows of it only through the testimony of
others or his own vague conjectures. Such is the
fact. As to its psychological interpretation, there
are two possible hypotheses. We may conclude,
either that the period of mental automatism is not
accompanied by consciousness, in which case the
amnesia does not need explanation, as, nothing
having been produced, nothing could be con-
served or reproduced ; or consciousness does exist,
but in so weak a form that amnesia ensues. I be-

* See, also, Morel, “ Traité des maladies mentales,” p. 695.
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lieve that the second hypothesis is the true one in
the majority of cases.

In the first place, to restrict ourselves to reason
alone, it is not easy to suppose that very compli-
cated acts adapted to different ends are executed
without some consciousness, however intermit-
tent. Enlarge the power of habit as much as we
will, the fact remains that, if in uniformity of
action consciousness tends to disappear, where
there is diversity it tends to positive development.
But reasoning provides us only with possibili-
ties; experience alone can decide. Now, there
are facts which prove the existence of a certain
consciousness, even in the many cases where the
patient retains no recollection of the attack. Sev-
eral epileptics, addressed during the crisis in a
brusque way and with a tone of command, replied
to questions briefly and in apparent pain. When
the attack was ended they remembered neither
what had been said to them nor their own replies.
A child made to inhale the vapor of ether or am-
monia, of which the odor was disagreeable, cried,
angrily : ‘“Go away, go away, go away!” and
when the attack was over knew nothing of what
had taken place. Sometimes epileptics were able
with much effort to recollect experiences during
the attack, especially toward its close. They
were then like persons emerging from a painful
dream. The principal circumstances of the attack
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had escaped them ; they began by denying acts
which were imputed to them ; little by little they
remembered a certain number of details which
they seemed to have forgotten at first.*

If, in these cases, it is reasonable to believe
that consciousness was present, we may also af-
firm its existence in many other instances. The
application, however, is not general. The magis-
trate just mentioned was able to direct his move-
ments in such a manner as to evade obstacles,
carriages, and passers-by, which denotes a certain
degree of consciousness. But in an analogous
case, recorded by Dr. Hughlings Jackson, the pa-
tient was thrown down by an omnibus, and at
another time narrowly escaped a fall into the
Thames.

How, then, are we to explain amnesia in cases
where consciousness is indicated? By the ex-
treme weakness of the conscious state. A state of
consciousness is fixed definitely by two circum-
stances—intensity and repetition ; the latter is al-
lied with the former, since repetition is a sum of
intensities. Here there is neither intensity nor
repetition. The mental disorder which follows
the attack has been very accurately defined by
Jackson as ‘“an epileptic dream.” One of his pa-
tients, aged nineteen, and little likely to dogmatize
upon such a question, gave utterance to the same

* Troussean, *Legons cliniques,” t. ii, p. 114. Falret, loc. cit.
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expression. ‘‘ Last time he had a fit and went to
bed, and when in bed said: ‘Wait a bit, Bill, I
am coming.’ He went down-stairs, he unbolted
the doors, and he went out in his night-shirt. He
came to himself just as he was stepping on the
cold stones, and then his father touched him.
He said that he had had a dream. ‘It’'s all right,
I have had a dream.” He went to bed, and had
not been in bed for five minutes when he began
again talking of Bill (an acquaintance in the vol-
unteers), saying: ‘You are in a great hurry to
get your coat on.” His father went into his bed-
room again, called his brother, and got the patient
into bed.” *

Thus we may find in the dream an indication
of the mental state of epileptics. Dreams of
which all remembrance immediately vanishes are
“very common. We awake in the night; the rec-
ollection of an interrupted dream is very dis-
tinet ; in the morning not a trace remains. This
is still more striking when we awake at the ordi-
nary hour. The visions of the night are then
very vivid, a short time elapses, and they are ef-
faced for ever. Who has not lost himself in vain
efforts to recall a dream of the preceding night, of
which he remembers nothing, not even that it was
a dream ? The explanation is simple. The states
of consciousness which constitute the dream are

# ¢ West Riding Asylum Reports,” vol. v, p. 124,
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extremely weak. They seem to be strong, not
because they are so in reality, but because no
other stronger state exists to force them into a
secondary position. From the moment of awak-
ening the conditions change. Images disappear
before perceptions, perceptions before a state of
sustained attention, a state of sustained attention
before a fixed idea. In faect, consciousness during
the majority of dreams is at a minimum of in-
tensity.

The difficulty is in explaining why, in the pe-
riod following the epileptic attack, consclousness
falls to a minimum. Neither physiology nor psy-
chology is able to solve the problem, since each
ignores the conditions of the genesis of conscious-
ness. The question is the more difficult when
amnesia is allied with epileptic delirium, and with
it alone. Note, for instance, what happens when
the subject is at once the victim of alcoholism and
epilepsy. A patient is seized during the day with
an epileptic attack, breaks everything within his
reach, and conducts himself with great violence.
After a brief period of respite he is seized in the
nicht with alcoholie delirium, characterized by
the usual terrifying visions. The next day, on
coming to himself, he remembers the delirium of
the night ; but of the delirium of the day no rec-
ollection remains.*

* Magnan, “ Clinique de Sainte-Anne,” March 3, 1879.
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There is another difficulty. If amnesia arises
from weakness in the primitive states of con-
sciousness, how is it that these states, hypothet-
ically weak, inspire determinate acts? Accord-
ing to Jackson, there is during the paroxysm an
internal discharge sufficient to incapacitate the
highest nervous centers. ‘ Mental automatism
results . . . from over-action of low nervous cen-
ters, because the highest or controlling centers
have been thus put out of use.”* We have here
only a special application of a well-known physio-
logical law: The excito-motor power of reflex cen-
ters increases when their connection with the su-
perior centers is destroyed.

We may limit ourselves to the psychological -

problem. If we insist upon regarding conscious-
ness as a ‘““‘foree,” existing and acting by itself,
no explanation is possible. But if we admit, as
was said in the preceding chapter, that con-
sciousness is the accompaniment of a mnervous
state which remains the fundamental element,
the matter is clear. At least, there is mo con-
tradiction in admitting that a nervous state, suf-

* 4 West Riding Asylam Reports,” vol. v, p. 111.

t A very important characteristic of epileptic mania, says Fal-
ret (loc. cit.), is the absolute resemblance of all attacks in the
same patient, not only in general, but in the smallest detail. The
same patient expresses the same ideas, utters the same words, per-
forms the same acts. There is a surprising uniformity in the dif-
ferent attacks. :

L e s ol
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ficient to determine certain acts, may be insuffi-
cient to awaken consciousness. The production
of a movement and that of a state of conscious-
ness are two distinet and independent facts; the
conditions of existence of the one are not those
of the other. Let us note in closing that the
fatal consequence of repeated epileptic seizures,
especially in the form of vertigo, is the progres-
sive and final destruction of memory. This
phase of amnesia will be studied in another
place.

We pass now to cases of temporary amnesia
of a destructive character. In the cases just
given the capital accumulated up to the devel-
opment of the disease was not lost; it simply
happened that something which had been in the
consciousness no longer remained in the memory.
In the cases which follow, a part of the capi-
tal is lost. These cases afford a rich field of
interest, and it is possible that one day, with
further progress in the applications of physi-
ology and psychology, we may learn much from
them concerning the nature of memory. In the
present stage of knowledge they are not the
most instructive—at least in my judgment, and
I say this with no desire to underrate their value
to others.

These cases differ very much one from an-
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other. Sometimes the suspension of memory
begins with the disease and extends forward ;
sometimes it extends backward over events re-
cently past; oftener it extends in both directions.
Sometimes memory returns of itself and sudden-
ly ; sometimes slowly and with assistance ; some-
times the loss is absolute, and complete reeduca-
tion is necessary. We shall give examples of each.

‘““A young woman, married to a man whom
she loved passionately, was seized during con-
finement with prolonged syncope, at the end of
which she lost all recollection of events that
had occurred since her marriage, inclusive of that
ceremony. She remembered very clearly the rest
of her life up to that point. . . . At first she
pushed her husband and child from her with
evident alarm. She has never recovered recol-
lection of this period of her life, nor of any of
the impressions received during that time. Her
parents and friends have convinced her that she
is married and has a son. She believes their
testimony, because she would rather think that
she has lost a year of her life than that all her
associates are impostors. But conviction and
consciousness are not united. She looks upon
husband and child without being able to realize
how she gained the one and gave birth to the
other.” *

* 4 Tettre de Charles Villiers 4 G. Cuvier” (Paris: Lenor-

i,



GENERAL AMNESIA. 81

Here we have an example of incurable am-
nesia, extending only into the past. As to psy-
chological courses, they may be found in the
destruction of residua and the impossibility of
their reproduction. In other cases amnesia ex-
tends forward, and is therefore to be attributed
to the impossibility of registration and conserva-
tion of succeediug' states of consciousness.

Generally, in cases of temporary ammesia re-
sulting from cerebral shock, there is a retroac-
tive effect. The patient, on recovering conscious-
ness, is found to have lost not only all recollec-
tion of the accident and the period following,
but also of a more or less extended time ante-
rior to that event. Many examples might be
given ; 1 shall cite only one, recorded by Car-
penter.

A Mr. H. “was driving his wife and child in
a phaeton, when the horse took fright and ran
away ; and, all attempts to pull him in being .
unsuccessful, the phaeton was at last violently
dashed against a wall, and Mr. H. was thrown
out, sustaining a severe concussion of the brain.
On recovering, he found that he had forgotten
the immediate antecedents of the accident, the

mant, 1802), cited by L. Villermay, * Essais snr les maladies de
la mémoire,” pp. 76, 77. This little work, otherwise of small
value, appeared in the “ Mémoires” of the Paris Société de Méde-
cine, 1817, vol. i
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last thing he remembered being that he had met
an acquaintance on the road about two miles
from the scene of it. Of the efforts he had
made, and the terror of his wife and child, he
has mnot, to this day, any recollection what-
ever,” ¥

We come now to cases of amnesia much more

grave in character, in several instances requiring

complete re-education. The following are taken
from the English review, ‘‘ Brain”:

The first case, reported by Dr. J. Mortimer
Granville, is that of a young woman, aged twen-
ty-six, hysterical and choreic, who, after a par-
oxysm of considerable violence, fell into a state
verging on suspended animation.

““When consciousness began to return, the
latest sane ideas formed previous to the illness
mingled curiously with the new impressions re-
ceived, as in the case of a person awakening
slowly from a dream. When propped up with
pillows in bed near the window, so that passers
in the street could be seen, the patient described
the moving objects as trees walking’; and when
asked where she saw these things, she invariably
replied ‘in the other Gospel.” In short, her men-
tal state was one in which the real and ideal were
not separable. Her recollections on recovery, and

* Op. eit., p. 450.

s s e
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for some time afterward, were indistinet, and, in
regard to a large class of common topics which
must have formed the staple material of thought
up to the period of the attack, memory was
blank. Special subjects of thought immediately
anterior to the malady seemed to have saturated
the mind so completely that the early impres-
sions received after recovery commenced were
imbued with them, while the cerebral record of
penultimate brain-work in the life before the
morbid state was, as it were, obliterated. For
example, although this young woman had sup-
ported herself by daily duty as a governess, she
had no recollection of so simple a matter as the
use of a writing implement. When a pen or
pencil was placed in her hand, as it might be
thrust between the fingers of a child, the act of
grasping it was not excited, even reflexly; the
touch or sight of the instrument awoke no asso-
ciation of ideas. The most perfect destruction
of brain-tissne could not have more completely
effaced the constructive effect of education and
habit on the cerebral elements. This state lasted
some weeks.” * Recovery of the memory was slow
and painful, requiring a process of re-education
as distinet as that in the case which follows.
This, reported by Professor William Sharpey,

* “Brain: A Journal of Neurology,” October, 1879, p. 317,
et seq.
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is one of the most curious instances of re-educa-
tion on record. We give only the psychological
details. The patient was a young married wom-
an, about twenty-four years of age, of pale com-
plexion and slender make, who, for about six
weeks, remained in a continuous state of somno-
lence, the torpor increasing from day to day
until finally (about the 10th of June) it became
impossible to rouse her. She remained in this
condition for mearly two months. When food
was presented to her lips with a spoon, she read-
ily took it into her mouth and swallowed it;
when satisfied, she closed her teeth to signify the
fact, and, if importuned to take more, turned
away her mouth. She seemed to distinguish dif-
ferent flavors, for she manifested an evident
preference for some sorts of food and obstinately
refused others. She had occasional intervals of
waking at uncertain and distant periods. She
answered no question, and recognized nobody
‘““‘except one old acquaintance, whom she had
not seen for more than twelve months. She
looked steadfastly in this person’s face for a few
seconds, apparently occupied in trying to re-
member his name, which at length she found out
and repeated again and again, at the same time
taking him by the hand as if overjoyed to see
him.”” She then fell again into slumber. Toward
the end of August she returned, little by little,
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to a normal condition. Here began the work of
re-education.

“On her recovery from the torpor, she ap-
peared to have forgotten mearly all her previous
knowledge ; everything seemed new to her, and
she did not recognize a single individual—not
even her nearest relatives. In her behavior she
was restless and inattentive, but very lively and
cheerful ; she was delighted with everything she
saw or heard, and altogether resembled a child
more than a grown person.

“In a short time she became more sedate,
and her attention could be longer fixed on one
object. Her memory, too, so entirely lost as far
as regarded previous knowledge, was soon found
to be most acute and retentive with respect to
everything she saw or heard subsequently to
her disorder; and she has by this time recov-
ered many of her former acquirements, some
with greater, others with less facility. With
regard to these, it is remarkable that though
the process followed in regaining many of them
apparently consisted in recalling them to mind
with the assistance of her neighbors, rather than
in studying them anew, yet even now she does
not-appear to be in the smallest degree conscious
of having possessed them before.

“At first it was scarcely possible to engage
her in conversation; in place of answering a
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question, she repeated it aloud in the same
words in which it was put, and even long after
she came to answer questions she constantly re-
peated them once over before giving her reply.
At first she had very few words, but she soon
acquired a great many, and often strangely mis-
applied them. She did this, however, for the
most part in particular ways; she often, for
instance, made one word answer for all others
which were in any way allied to it; thus, in
place of ‘tea,” she would ask for °juice,” and
this word she long used for liquids. For a long
time, also, in expressing the qualities of objects,
she invariably, where it was possible, used the
words denoting the very opposite of what she
intended, and thus she would say ‘white’ in
place of ¢black,” ‘hot’ for ‘cold,’ ete. She would
often also talk of her arm when she meant her
leg, her eye when she meant her tooth, etc. She
now generally uses her words with propriety, al-
though she is sometimes apt to change their
terminations, or compose new ones of her own.

‘“She has as yet recognized no person, not
even her nearest connections ; that is to say, she
has no recollection of having seen or known
them previously to her illness, though she is
aware of having seen them since, and calls
them either by their right names or by those
of her own giving ; but she knows them only as
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new acquaintances, and has no idea of what rela-
tion they sustain to herself. She has not seen
above a dozen people since her illness, and she
looks on these as all that she has ever known.

‘“ Among other acquirements she has recovered
that of reading ; but it was requisite to begin her
with the alphabet, as she at first did not know a
single letter. She afterward learned to form syl-
lables and small words, and now she reads tolera-
bly well, and has shown herself much interested
in several stories previously unknown to her,
which she has read since her recovery. The re-
acquisition of her reading was eventually facili-
tated by singing the words of familiar songs,
from the printed page, while she played on the
piano. In learning to write she began with the
most elementary lessons, but made much more
rapid progress than a person who had never be-
fore been taught. Very soon after the torpor left
her she could sing many of her old songs, and
play on the piano-forte with liftle or no assist-
ance, and she has since continued to practice her
music, which now affords her great pleasure and
amusement. In singing, she at first generally re-
quired to be helped to the first two or three
words of a line, and made out the rest apparently -
from memory. She can play from the music-book
several tunes which she had never seen before;
and her friends are inclined to think that she
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now plays and sings fully as well, if not better,
than she did previously to her illness. She
learned backgammon, which she formerly knew,
and several games at cards, with very little
trouble ; and she can now knit worsted, and do
several other sorts of work; but with regard to
all these acquirements, as already mentioned, it
is remarkable that she appears not to have the
slightest remembrance of having possessed them
before, although it is plain that the process of
recovery has been greatly aided by previous
knowledge, which, however, she seems uncon-
scious of having ever acquired. When asked
how she had learned to play the notes of music
from a book, she replied that she could not tell,
and only wondered why her questioner could not
do the same.

‘““She has once or twice had dreams, which
she afterward related to her friends, and she
seemed quite aware of the difference betwixt a
dream and a reality ; indeed, from several casual
remarks which she makes of her own accord, it
would appear that she possesses many general
ideas of a more or less complex nature, which
she has had no opportunity of acquiring since
her recovery.” *

So far as we can judge from Professor Shar-
pey’s report, re-education lasted in this instance

* ¢ Brain,” JII!'LI}]"i]=| 1879, p. 1, et seq.
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only about three months. The case, moreover,
is by no means unique:

“A clergyman, of rare talent and energy, of
sound education, was thrown from his carriage
and received a violent concussion of the brain.
For several days he remained utterly unconscious,
and when restored his intellect was observed
to be in a state similar to that of a naturally
intelligent child. Although in middle life, he
commenced his English and classical studies un-
der tutors, and was progressing satisfactorily,
when, after several months’ successful study, his
memory gradually returned, and his mind re-
sumed all its wonted vigor and its former wealth
and polish of culture.”*

‘“ A gentleman about thirty years of age, of
learning and acquirements, at the termination of
a severe illness was found to have lost the recol-
lection of everything, even the nmames of the most
common objects. His health being restored, he
began to re-acquire knowledge like a child.
After learning the names of objects, he was
taught to read, and, after this, began to learn
Latin. He made considerable progress, when,
one day, in reading his lesson with his brother,
who was his teacher, he suddenly stopped and
put his hand to his head. Being asked why he
did so, he replied: ‘I feel a peculiar sensation

* Forbes Winslow, op. ¢it., p. 31T.
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in my head; and now it appears to me that I
knew all this before.” From that time he rapid-
ly recovered his faculties.” *

I am content for the moment to bring these
facts to the attention of the reader. Any com-
ments which they may suggest will find a more
appropriate place elsewhere. I will close with
a case little known, and which forms a natural
transition to the group of intermittent amnesia.
We see, in fact, a provisional memory gradually
formed, only to disappear suddenly before the
primitive memory.

A young woman, of robust constitution and
good health, accidentally fell into a river and
was nearly drowned. For six hours she was in-
sensible, but then returned to consciousness. Ten
days later she was seized with a stupor which
lasted for four hours. When she opened her
eyes she failed to recognize her friends, and was
utterly deprived of the senses of hearing, taste,
and smell, as well as the power of speech.
There remained to her only the senses of sight
and touch, which were both abnormally sensitive.
She was apparently quite lost to everything that
went on about her, and, like an animal deprived
of its brain, remained in any position in which
she was placed. Her appetite was good, but she
ate indifferently, in a perfectly automatic man-

* Forbes Winslow, op. eit., p. 317.
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ner. So automatic was her life that for days
her sole occupation was in pulling or cutting
various objects into pieces of great minuteness,
such as flowers, articles of clothing, waste paper,
an old straw bonnet, etc. Later, she was sup-
plied with materials for patchwork, and, after
some initiatory instruction, she took her needle
and labored incessantly from morning to night,
making no distinction between Sundays and week-
days, since she could not be made to compre-
hend the difference. She had no remembrance
from day to day of what she had been doing
the previous day, and so every morning com-
menced de novo. She gradually, however, began,
like a child, to register ideas and acquire experi-
ence. She was then led to the higher art of
worsted work. She was delighted with the col-
ors and the flowers upon the patterns, and
seemed to derive special pleasure from the har-
mony of tints. But every day she began some-
thing new, unless her unfinished work was placed
before her, forgetting what had been done the
day before.

The first ideas derived from her former ex-
perience, that seemed to be awakened within her,
were connected with two subjects which had nat-
urally made a strong impression upon her—
namely, her fall into the river, and a love affair.
When she was shown a landscape in which there
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was a river, or the view of a troubled sea, she
became intensely agitated, and one of her attacks
of spasmodic rigidity and insensibility immedi-
ately followed. So great was her feeling of
fright associated with water that she trembled
at the mere sight of it running from omne vessel
to another. When she washed her hands they
were merely placed in water without rubbing
them together.

From an early stage of her illness she de-
rived obvious pleasure from the visits of a young
man to whom she had been attached; he was
evidently an object of interest when nothing else
would rouse her. He came regularly every even-
ing, and she as regularly looked for his coming.
At a time when she did not remember from one
hour to another what she was doing, she would
look anxiously for the opening of the door about
the time he was accustomed to pay her a visit;
and, if he did not come, she was fretful through-
out the entire evening. When, by her removal
into the country, she lost sight of him for a time,
she became unhappy and irritable, and suffered
frequently from attacks of spasmodic rigidity
and insensibility. When, on the other hand, he
remained near her there was a progressive return
of the intellectual powers and memory.

This return was, however, gradually going on.
One day, seeing her mother in a state of grief,
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she suddenly cried out, with some hesitation,
¢“What's the matter ?” From this time she be-
gan to articulate a few words; but she neither
called persons nor things by their right names.
The pronoun ‘‘this”’ was her favorite word ; and
it was applied alike to every individual object,
animate and inanimate. The first objects which
she called by their right names were wild flow-
ers, for which she had shown quite a passion
when a child ; and at this time she had not the
least recollection of the friends and places of
her childhood.

“The mode of recovery of this patient was
quite as remarkable as anything in her history.
Her health and bodily strength seemed com-
pletely re-established, her vocabulary was being
extended, and her mental capacity was improv-
ing, when she became aware that her lover was
paying attention to another woman. This idea
immediately and very naturally excited the emo-
tion of jealousy; which, if we analyze it, will
appear to be nothing else than a painful feeling
connected with the idea of the faithlessness of the
object beloved. On one occasion this feeling was
so strongly excited that she fell down in a fit of
insensibility, which resembled her first attack
in duration and severity. This, however, proved
sanatory. When the insensibility passed off, she
was no lc-élger spell-bound. The veil of oblivion



94 DISEASES OF MEMORY.

was withdrawn; and, as if awakening from a
sleep of twelve months’ duration, she found her-
self surrounded by her grandfather, grandmother,
and their familiar friends and acquaintances, in
the old house at Shoreham. She awoke in the
possession of her mnatural faculties and former
knowledge, but without the slightest remem-
brance of anything which had taken place in the
year’s interval, from the invasion of the first fit up
to present time. She spoke, but she heard not;
she was still deaf, but, being able to read and write
as formerly, she was no longer cut off from asso-
ciation with others. From this time she rapidly
improved, but for some time continued deaf. She
soon perfectly understood by the motion of her
lips what her mother said ; they conversed with
facility and quickness together, but she did not
understand the language of the lips of a stranger.
She was completely unaware of the change in her
lover’s affections, which had taken place in her
state of ‘second consciousness’; and a painful ex-
planation was mnecessary. This, however, she
bore very well; and she has since recovered her
previous bodily and mental health.” *

‘We shall see later on, after the various facts to
be considered are disposed of, what general con-
clusions with regard to the mechanism of memory

* Dunn, in the * Lancet,” November 15 and 29, 1845, Vide
Carpenter, op. ¢it., p. 460, et seq.
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are to be derived from its pathology. For the
moment, we limit ourselves to a few remarks sug-
gested by the preceding cases. It is first to be
observed that these, although grouped indiserimi-
nately by medical authorities under the general
head of total amnesia, belong, in fact, from a psy-
chological point of view, to two distinet morbid
types. The first type (represented by the cases
cited by Villiers and Granville) is by far the most
frequent. If we have given but few examples, it
is because we would not weary the reader with
monotonous and unprofitable repetitions. It is
characterized psychologically by the fact that am-
nesia appears only in the less automatic and less
organized phases of memory. In cases belonging
to this morbid group neither habits, nor aptitude
for mechanical work, such as that of sewing or
embroidery, nor the faculty of reading, writing,
or speaking a mnative or foreign language, is in
the least affected ; in a word, memory, in its or-
ganized or semi-organized form, remains intact.
Pathological destruction is limited to the most
highly developed and most unstable forms of
memory, to those which have a personal charac-
ter, and which, accompanied by consciousness and
localization in time, constitute what we denomi-
nated in the preceding chapter the psychical .
memory, properly so called. Moreover, it must
be observed that amnesia affects the most recent
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events, extending backward over a period of vari-
able duration.®* At first thought, this fact is sur-
prising, since our latest recollections are appar-
ently the most vivid, the strongest, of all. In
truth, it is logical, the stability of any recollection
being in direct ratio with its degree of organiza-
tion. But this point will be considered farther
on.

The physiological cause of ammesia in this
group is only amenable to hypothesis; probably
it varies with each case. At first, the faculty
for registering new impressions is temporarily
suspended ; as they appear, states of conscious-
ness vanish and leave no trace. But preceding
recollections, registered for weeks, months, years
—where are they? They have long endured,
they have been conserved and frequently repro-
duced, they seemed to be a stable acquisition,
and yet their place is a blank. The patient is
able to regain them only indirectly and by arti-
fice—the testimony of others or his personal re-
flections which unite the present in a more or
less imperfect fashion with what remains of his
past. Observation does not show that this chasm
is ever bridged by direct recollection. Thus two

* I must mention in passing an incident reported by Brown-
Séquard of a patient who, after an attack of apoplexy, lost all
recollection of five years of his life. These five years, which
comprised the period of his marriage, ended just six months be-
fore the date of the attack.
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suppositions are possible: either the registration
of anterior states is effaced, or, the conservation
of anterior states persisting, their power of re-
vivification by association with the present is de-
stroyed. It is impossible to decide arbitrarily
between these two hypotheses.

The second morbid type is less frequent, and
is represented by the cases cited by Sharpey and
Winslow (that of Dunn forms a transition to the
group classed as intermittent ammesia). Here
the work of destruction is complete ; memory in
all its forms—organized, semi-organized, or con-
scious—is totally suppressed ; amnesia is complete.
We have seen that writers who have described
the disease in this form compare the patient to
an infant and his mind with a Zabula rasa.
These expressions, however, are not to be taken
too literally. The instance of re-education re-
corded above shows that, if all anterior experi-
ence is wiped out, certain latent aptitudes still
remain in the brain. The extreme rapidity of
re-education, especially toward the last, can not
be otherwise explained. Faects indubitably show
that this return of knowledge which appears to
be the work of art is really the work of nature.
Memory returns because the atrophied nervous
elements are supplanted in time by other ele-
ments having the same properties, primitive and
acquired, as those which they replace. This
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again demonstrates the relation existing between
memory and nutrition.

Finally—for all observations upon amnesia
can not be reduced to a single formula—in cases
where the loss and return of memory are sudden
we recognize an analogy with the phenomena of
arrested functions or ‘‘inhibition,”” a subject to
which physiologists have given much study and
cencerning which very little is known. These
points are indicated by way of illustration. An
extended analysis at this stage would be prema-
ture. Let us continue our review of recorded
facts with a consideration of periodic amnesia.

1L

The study of amnesia in its periodic form is
better calculated to throw light upon the mnature
of the Fgo and the conditions for the existence
of a conscious personality than to exhibit the
mechanism of memory from a new stand-point.
It forms an interesting chapter in a work as yet
incomplete, and which might be properly entitled
““ Diseases and Aberrations of the Personality.”
It will be difficult for us to avoid the subject,
since it confronts us on every side. But I shall
endeavor to say only what is indispensable to
clearness of exposition. I shall be sparing of
illustrations; they are sufficiently familiar, the
study of the so-called phenomena of ‘double
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consciousness” being a common pastime. The
detailed and instructive observations of Dr. Azam
in particular have contributed largely to the pop-
ular knowledge of periodic amnesia. I shall
limit myself, then, to a review of important cases,
taking up first the manifestations of periodic
amnesia in its most highly developed form, and
proceeding to those of a less complicated nat-
ure.

I. The most clearly defined and the most
complete instance of periodic amnesia on record
is the case of a young American woman reported
by Macnish in his ‘‘Philosophy of Sleep”;* it
has been often quoted :

‘“ Her memory was capacious and well stored
with a copious stock of ideas. Unexpectedly,
and without any forewarning, she fell into a
profound sleep, which continued several hours
beyond the ordinary term. On waking, she was
discovered to have lost every trace of acquired
knowledge. Her memory was {abula rasa—all
vestiges, both of words and things, were oblit-
erated and gone. It was found necessary for her
to learn everything again. She even acquired,
by new efforts, the art of spelling, reading, writ-
ing, and calculating, and gradually became ac-
quainted with the persons and objects around,
like a being for the first time brought into the

* Page 167.
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world. In these exercises she made considerable
proficiency. But, after a few months, another fit
of somnolency invaded her. On rousing from it,
she found herself restored to the state she was
in before the first paroxysm; but was wholly
ignorant of every event and occurrence that had
befallen her afterward. The former condition of
her existence she now calls the old state, and
the latter the new state; and she is as uncon-
scious of her double character as two distinct
persons are of their respective natures. For ex-
ample, in her old state she possesses all the
original knowledge, in her new state only what
she acquired since. . . . In the old state she
possesses fine powers of penmanship, while in
the new she writes a poor, awkward hand, hav-
ing not had time or means to become an ex-
pert.”” These periodical transitions lasted for
four years.

Setting aside for the moment all that con-
cerns the alternation of two personalities, it
should be noted that there were formed here
two memories, each complete and absolutely in-
dependent of the other. Not only was the mem-
ory of personal impressions, the memory of con-
sciousness, entirely and hopelessly dissevered,
but also the semi-organie, semi-conscious memory
by which we are able to speak, to read, and to
write. The record does not tell us whether or

S
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no this disruption of memory extended to its
purely organic forms—to habits (whether, for in-
stance, the patient was obliged to learn anew the
use of the hands in eating, dressing, etc.). DBut,
even supposing that this group of acquisitions
remained intact, the separation into two distinet
and independent groups is still as complete as
the most exacting observer could desire.

Dr. Azam records a case similar to the pre-
ceding, although not so clearly manifested. The
normal memory disappeared and reappeared pe-
riodically. In the abnormal interval a new mem-
ory was not formed, but the patient retained
faint traces of the primitive states. This, at
least, is the inference from an observation whose
psychological details are not always given with
precision.®* The subject was a young man who,
after successive attacks of chorea, lost completely
all memory of the past, forgot everything that
had been taught him, could neither read, write,
nor count, and did not recognize any of his at-
tendants, with the exception of his father and
mother and the Sister of Charity who acted as
nurse. But while the amnesia lasted (the ordi-
nary period was a month) the youth was able to

* t Revue Scientifique,” December 22, 1877. The author says,
for instance, that during one of the attacks the patient * con-
versed with intelligence and vivacity, without having recovered
his memory !
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mount his horse, drive a carriage, follow the
regular daily routine, and say his prayers at
the proper time. Usually the return of memory
was very sudden. So far as we can judge, there
was a periodical suspension of memory in its
unstable and partly stable, or—if the reader
prefer — its conscious and semi-conscious, forms
—consciousness being, in general, in inverse ratio
to stability. But the organized, instinctive mem-
ory was not impaired ; the last strongholds were
not carried. I shall not dwell, however, upon
the record of a case too deficient in psycholog-
ical interpretation to be of much value.

II. A second, less complete but more common,
form of periodic amnesia is that of which Dr.
Azam gives an interesting description in the case
of Félida X., and of which Dr. Dufay found a
parallel in one of his own patients. The origi-
nal records may be easily consulted, and a brief
summary will suffice for our purpose.

A woman of hysterical temperament was at-
tacked in 1856 with a singular malady affecting
her in such a manner that she lived a double
life, passing alternately from one to the other
of two states which Dr. Azam defines as ‘“the
first condition’’ and ‘‘the second condition.” In
the normal, or first condition, the woman was
serious, grave, reserved, and laborious. Sud-
denly, overcome with sleep, she would lose con-
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sciousness and awake in the second condition.
In this state her character was changed ; she be-
came gay, imaginative, vivacious, and coquet-
tish. ‘‘She remembered perfectly all that had
taken place in other similar states and during
lier normal life.” Then, after the lapse of a
longer or shorter period, she was again seized
with a trance. On awaking she was in the first
condition. But in this state she had no recol-
lection of what had occurred in the second con-
dition; she remembered only anterior normal
periods. With increasing years the normal state
(first condition) lasted for shorter and shorter and
less frequent periods, while the transition from
one state to the other, which had formerly oc-
cupied something like ten minutes, took place
almost Instantaneously.

Such are the essential facts in this case.
For purposes of special study, it may be summed
up in a few words. The patient passed alter-
nately through two states ; in one she possessed
her memory entire ; in the other she had only a
partial memory formed of all the impressions re-
ceived in that state.

The case reported by Dr. Dufay is analogous
to that just given. During the period corre-
sponding with the second condition of Félida X.,
the patient was able to recall the minutest inci-
dents which had taken place in the normal state
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or during the period of somnambulism. There
was also a change in character, and, during the
period of complete memory, the patient desig-
nated the normal condition as *‘ délat béte ”—
the ‘‘brute state.” *

It is worth noting that in this form of peri-
odic amnesia there is a part of the memory which
is never wiped out, but which remains common
to both conditions. ¢ In these two states,” Dr.
Azam tells us, ‘“‘the patient was perfectly able to
read, write, count, cut, and sew.”” There was
not here, as in the case recorded by Macnish,
complete disruption. The semi - conscious forms
of memory co-operated equally with both phases
of mental activity.

ITI. Our exposition of the different phases of
periodic amnesia may be profitably concluded
with the enumeration of certain cases in which
they appear in an undeveloped form; they are
met with in vietims of somnambulism, whether
natural or induced. Usually, somnambulists,
after the attack, have no recollection of what they
have done ; but in each crisis there is recollection
of preceding crises. There are exceptions to this
law ; but they are rare. The case, recorded by
Macario, of a girl who was violated during one

* For further details, see Azam, * Revue Scientifique,” 1867,
May 20, September 16; 1877, November 10; 1879, March 8.
And Dufay, ibid., 1876, July 15.
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attack, retaining no remembrance of it on awaken-
ing, but revealing the fact to her mother in a suc-
ceeding crisis, has been often cited. Dr. Mesnet
was witness to an attempt at suicide begun in one
and continued in the other of two consecutive at-
tacks.* A young servant-maid believed herself
every night to be a bishop, and spoke and acted
consistently with that idea (Combe); and Hamil-
ton speaks of a poor apprentice who, on going to
sleep, imagined that he was the father of a
family, wealthy, a senator, taking up the 7dle
every mnight and acting it in the most graphic
manner, denying his real condition if any allusion
was made to the subject in his presence. It is
useless to multiply examples, as they may be
found on every hand; the evident conclusion is
that, side by side with the normal memory, there
is formed during the attacks a partial, temporary,
and parasitic memory.

On examining the general characteristics of
periodic amnesia as illustrated in the cases given,
we find, first, an evolution of two memories. In
extreme cases (Macnish) the two memories are in-
dependent of one another; when one appears,
the other disappears. Each is self-supporting ;
each utilizes, so to speak, its own material. The
organized memory employed in speaking, read-
ing, and writing is not a common basis of the two

L Am:]:lzavas générales de médecine,” 1860, v. xv, p. 147.
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states. In each there is a distinct recollection of
words, graphic signs, and the movements neces-
sary to record them. In modified cases (Azam,
Dufay, somnambulism) a partial memory alter-
nates with the normal memory. The latter em-
braces the totality of conscious states ; the former,
a limited group of states which, by a natural pro-
cess of selection, separate from the others, and
form in the life of the individual a series of con-
nected fragments. But they retain a common
basis in the less stable and less conscious forms of
memory which enter indifferently into either
group.

As a result of this discerption of memory, the
indlividual appears—at least to others—to be liv-
ing a double life. The illusion is natural, the Ego
depending (or appearing to depend) upon the pos-
sibility of association of present states with those
that are reanimated or localized in the past, ac-
cording to laws already formulated. There are
here two distinct centers of association and attrac-
tion. Each draws to itself certain groups, and is
without influence upon others. It is evident that
this formation of two memories, entirely or partly
independent of one another, is not a primitive
cause; it is the symptom of a morbid process,
the psychieal expression of a disorder yet to be
analyzed. And this leads us to a great subject,
much to our regret, since we must treat it as
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a side issue: we refer to the conditions of per-
sonality.

Let us first reject the idea of an Ego conceived
as a distinet entity of conscious states. Such an
hypothesis is useless and contradictory; it is a
conception worthy of a psychology in its infancy,
content to accept superficial observations as the
whole of truth and to theorize where it can not
explain. I avow allegiance to contemporary sci-
ence which sees in conscious personality a com-
pound resultant of very complex states.

The Fgo subjectively considered consists of a
sum of conscious states. There is a central
group surrounded by secondary states which
tend to supplant it, and these in turn are en-
compassed in a similar manner with other less
conscious states. The highest state, after a more
or less extended period of vitality, succumbs,
and is replaced by another, about which the re-
maining states group themselves as before. The
mechanism of conseiousness is comparable to
that of vision. Here we have a visual point in
which alone perception is clear and precise;
about it is the visual field in which perception
is progressively less clear and precise as we ad-
vance from center to circumference. The Ego, its
present perpetually renewed, is for the most part
nourished by the memory; that is to say, the
present state is associated with others which,
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thrown back and localized in the past, constitute
at each moment what we regard as our person-

ality. In brief, the Ego may be considered in
two ways: either in its actual form, and then it
is the sum of existing conscious states; or, in
its continuity with the past, and then 1t 1s
formed by the memory according to the process
outlined above.

It would seem, according to this view, that
the identity of the Ego depended entirely upon
the memory. But such a conception is only par-
tial. Beneath the unstable compound phenome-
non in all its protean phases of growth, degen-
eration, and reproduction, there is a something
that remains: and this something is the unde-
fined consciousness, the product of all the vital
processes, constituting bodily perception, and
which is expressed in one word—the cenaestiie-
$is.* Our conception of this organic conscious-
ness is so vague that it is difficult to speak of
it in precise terms. It is a bodily condition
which, perpetually renewed, is no more recognized
than a habit. But although it is felt neither in

* The general feeling of well-being which results from a
healthy condition of all the organs of the body, which is, indeed,
the expression of a favorably proceeding organic life, i1s known as
the cenwsthesis, and is sometimes deseribed as an emotion ; but it
1s not truly an emotion ; it is the body’s sensation or feeling of its
well-being, and marks a condition of things, therefore, in which
activity of any kind will be pleasurable.—Maudsley, op. cit., p.
135. [Tr.]

. PRE—
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and of itself, nor in the gradual variations which
mark its normal state, it passes through instan-
taneous or rapid modifications that produce rad-
ical changes in the personality. All observers
are agreed that the early development of mental
disease is indicated, not by intellectual disorder,
but by changes in character—changes which are
only the psychical expression of the cceenéesthe-
sis. So an organic lesion, often ignored, may
transform the cceneesthesis, substituting for the
normal sensation of existence a condition of mel-
ancholy, mental distress, and anxiety, of which
the patient is unable to discern the cause; or,
on the other hand, producing undue joyousness,
exuberant emotions, and extreme content—mis-
leading expressions of grave disorganization, of
which the most striking example is seen in the
euphrasia of the dying. Each of these changes
has a physiological cause; together they repre-
sent the echoes of consciousness, and it is as
reasonable to say that our every-day existence is
not a mode of living because it is monotonous,
as to say that these variations are felt, and that
the normal state is imperceptible. This bodily
condition, which is without the sphere of con-
sciousness because of its perpetuity, is the true
basis of personality — ever-present, ever-acting,
without repose or respite, it knows neither sleep
nor exhaustion, lasting as long as life itself, of
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which, indeed, it is only an expression. This it
is that serves as support for the conscious Hgo
formed by the memory ; it renders associations
possible, and maintains them after they are formed.

The unity of the Ego is, then, not that of a
mathematical point, but that of a very compli-
cated mechanism. It is a consensus of vital pro-
cesses, co-ordinated first by the nervous system
—the chief regulator in the bodily economy—and
finally by consciousness whose natural form is
unity. It is, in fact, inherent in the nature of
psychical states that they can co-exist only in a
very limited number, grouped about a center
which alone represents consciousness in the pleni-
tude of its powers.

Suppose, now, that we are able at a single
stroke to change the body and put another in
its place—skeleton, vessels, viscera, muscles, in-
tecument all new—the nervous system alone,
with all its past registered within, remaining in-
tact. There can be no doubt that, in the efllux
of unwonted vital sensations, the greatest disor-
der would arise. Between the primitive ccenees-
thesis represented by the nervous system and
the new cceensesthesis acting with all the intensity
of juvenescence, there would be an irreconcilable
antagonism. This hypothesis is actunally realized
to a certain extent in morbid cases. Ansesthesia
resulting from organic lesion sometimes modifies
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the cecenaesthesis to such a degree that the sub-
ject fancies himself made of stone, butter, wax,
wood, to be changed in sex, or to be dead.
Aside from such morbid cases, note what takes
place at puberty. ‘‘When new organs come into
action, after a primitive period of quiescence,
with the total revolution produced in the or-
ganism, innumerable sensations, new desires, vague
or distinct ideas, and mnovel impulses pass into
the consciousness in a very brief space of time.
Little by little they penetrate to the circle of
primitive ideas, and finally become an integral
part of the EHgo—which by the same token is
completely transformed ; it is renewed, and the
sentiment of personality undergoes a radical
metamorphosis. Until assimilation is complete,
this penetration and disintegration of the primi-
tive Hgo is accompanied by extreme commotion
in the consciousness, which is the subject of the
most tumultuous disturbance.”” * It may be said
that whenever the changes in the ceenssthesis,
in place of being insensible or temporary, are
rapid and permanent, there is discord between
the two elements that constitute personality in
its normal state: bodily sensation and conscious
memory. If the new center holds its own, it be-
comes the point about which other new associa-

* Griesinger, * Traité des maladies mentales,” p. 55, et seq.
The entire passage is an excellent analysis.



112 DISEASES OF MEMORY.

tions are formed ; and thus a new complexus, a
new Hgo, is developed. The antagonism between
the two centers of attraction—the old, which is
in the stage of dissolution, and the new, which
is in the stage of evolution—produces results
which vary with circumstances. Sometimes the
primitive Zgo disappears after enriching the new
with the spoils of its accumulated wealth—that is
to say, with a part of its constituent associations.
Sometimes the two Hgos alternate, neither being
able to supplant the other. Sometimes the primi-
tive Ego exists only in the memory ; but, uncon-
nected with any ceeneesthesis, appears to the
new Kgo as an extraneous entity.™

The preceding digression has been made to
demonstrate what has already been affirmed—
i. e., that periodic amnesia is only a secondary
phenomenon ; it has its origin in vital disorder—
the sentiment of existence which is, properly
speaking, only the sentiment of bodily unity,
passing through two alternate phases. This is the
primitive cause of the formation of two centers of
association, and, consequently, of two memorjes.

* I thus explain a case recorded by Leuret (** Fragments psych.
sur la folie,” p. 277), often cited. A maniae, who always desig-
nated herself as “la personne de moi-méme,” had retained very
clearly recollection of her life up to the beginning of her insanity ;
but she assigned this period to another. Of the primitive Ego
only the memory remained. These dizorders of personality are
full of interest, but they are not within the province of our dis-
cussion.
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If we continue our inquiry, other questions
arise which, unfortunately, we are unable to an-
swer :

1. What is the psychological cause of these
rapid and regular variations of the ccensesthesis?
Upon this point only hypotheses are offered (con-
dition of the vascular system, inhibitory action,
ete.).

2. What is the prineiple by which each form of
the ccensesthesis is attached to certain forms of as-
soclation, to the exclusion of others? We do not
know. We can only affirm that in periodic am-
nesia conservation remains intact; that is to say,
that the cellular modifications and dynamic asso-
ciations subsist ; the power of reproduction alone
is lost. The associations are provided with two
sources of activity : a state (A)is able to stimulate
certain groups, but is incapable of influencing
others ; another state (B) has also certain attached
groups ; certain elements enter equally into each
complexus, and there is incomplete disruption of
" the memory.

In a word, two psychological states determine
by alternation two cceneestheses, which in turn
determine two forms of association and, conse-
quently, two memories.

To complete this portion of our subject, some-
thing should be said of the inherent co-operation
established, in spite of long interruptions, between
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states of the same nature, notably in successive
attacks of somnambulism. This phenomenon, in-
teresting in many ways, can be examined here
only from the point of view of periodical and
regular excitations of the same recollections. Cu-
rious as this may seem at first glance, it is logical,
and perfectly in accord with our conception of the
Hgo. For, if the Ego is at any given moment
only the sum of actual states of consciousness, and
of those vital processes upon which consciousness
depends, it is evident that, every time the physio-
logical and psychological complexus is re-formed,
.the Fgo will correspond, and similar associations
will be brought into action. During each attack
a certain physiological state is produced, and, as
sensation is for the most part confined to exterior
excitation, many associations will not be awak-
ened. There is a simplification of mental life, re-
duction to an almost mechanical condition.
Moreover, it is plain that these states bear a great
resemblance to onme another, by reason even of
their simplicity, and that they differ totally from
the normal state. It is natural, then, that the
same conditions should produce the same effects,
that the same elements should unite in the same
combinations, and that the same associations
should be awakened to the exclusion of others.
They find in the pathological state conditions of
existence which are wanting in the normal state,

il
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or, at least, are in antagonism with others. In the
healthy and normal state, the phenomena of con-
sciousness are too numerous and varied to permit
many chances for the same combination to be re-
peated. It sometimes happens, however, from
unknown causes.

A dissenting minister, apparently in good
health, went through the entire pulpit service one
Sunday morning with perfect consistency — his
choice of hymns and lessons and extempore
prayer being all related to the subject of the
sermon. On the Sunday following he went
through the service in precisely the same manner,
selecting the same hymns and lessons, offering the
same prayer, giving out the same text, and
preaching the same sermon. On descending from
the pulpit he had not the slightest remembrance
of having gone through precisely the same service
on the preceding Sunday. He was much alarmed,
and feared an attack of brain-disease, but nothing
of the kind supervened.* Drunkenness is some-
times marked by a similar return of memory, as
in the well known case of the Irish porter who,
having lost a package while drunk, got drunk
again and remembered where he had left it. As
we said at the beginning of this section, cases of
periodic amnesia, however curious they may be,
teach us much more with regard to the nature of

* Carpenter, op. cif., p. 444.
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the Zgo than to that of memory. But they have
their value in mental pathology, and we shall re-
turn to them again in the pages which follow.

I11.

In progressive amnesia the work of dissolu-
tion is slow and continuous, resulting in com-
plete destruction of memory ; this is the general
rule, but there are exceptions where the morbid
evolution does not end in total extinction. The
development of the disease is very simple; be-
ing gradual in its action, there is little to excite
surprise; but it is a fruitful theme for study,
since, in learning of the dissolution of memory,
we also learn how it is organized. We have no
peculiar, rare, or exceptional cases to detail
There is a morbid type, well-nigh constant, which
it will suffice to describe.

The primal source of disease is a progress-
ive lesion of the brain (cerebral hemorrhage, apo-
plexy, softening, gemeral paralysis, atrophy).
During the initial period only partial disorders
are manifested. The patient is forgetful, and al-
ways of the most recent events. A task inter-
rupted is forgotten. Incidents of the day, an
order received, or a resolution made—these are
soon effaced. Partial amnesia is a common symp-
tom in general paralysis in its earlier stages.
Lunatic asylums are full of patients of this class,

S
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who, on the day after entry, insist that they
have been there for a year, five years, ten years;
who have only the vaguest recollection of leav-
ing their homes and their families; and who can
tell neither the day of the week nor the name
of the month. But recollection of what was done
and acquired prior to the disease is retained
with great tenacity. Every one has noticed in
aged persons that loss of memory is very marked
only in respect to the immediate past.

At this point the resources of the old psy-
chology are exhausted. The conclusion, tacit, at
least, is that the dissolution of the memory fol-
lows no law. We shall endeavor to prove the
contrary.

To discover this law it is essential that the
progress of dementia should be studied from a
psychological point of view.* When the pre-
monitory period just spoken of is passed, there
is a gradual and extended decay of all the fac-
ulties until the subject is reduced to a vegeta-
tive condition. Physicians distinguish between
different kinds of dementia according to causes,
classing them as senile, paralytic, epileptic, ete.
These distinctions have no interest for us. The
progress of mental dissolution is at bottom the
same, whatever the cause, and that to us is the

* The word dementia is here used in a medical sense, and not
as a synonym of insanity.
11
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only fact with which we have to concern our-
selves. The question now arises, Does loss of
memory in this dissolution follow any regular
order?

Specialists who have left descriptions of de-
mentia have paid no attention to this question,
to them of little importance. Their testimony
would be of slicht value if we could not derive
from it some response; fortunately we are able
to apply it in this direction. If we consult the
best authorities (Griesinger, Baillarger, Fabret,
Foville, and others), we find that amnesia, lim-
ited at first to recent events, extends to ideas,
then to sentiments and affections, and finally to
actions. Here we have the data for the formu-
lation of a law. To classify them, it is enough
to examine the different groups.

1. It is a fact of such common experience
that the failing memory first loses its hold npon
recent events that the anomaly is unobserved.
A priori it would be natural to believe that the
latest impressions were the most distinet and the
most stable; and in the normal state this is true.
But, with the beginning of dementia, there is
grave anatomical lesion, a degeneration of the
nervous cells. These elements, a prey to atrophy,
are no longer capable of the conservation of new
impressions. In precise terms, neither a new
modification in the cells, nor the formation of
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new dynamical associations, is possible, or, at
least, permanent. The anatomical conditions of
stability and revivification are wanting. If the
perception is entirely new, it is either not regis-
tered at all in the nervous centers, or, if regis-
tered, the impression is faint and soon effaced.*
If it is only a repetition of previous experience
still vital, the patient relegates the event to the
past; the concomitant circumstances soon vanish,
and there are no means for localization in time.
But modifications established for years in the
nervous elements until they have become or-
ganic—dynamical associations and groups of as-
sociations called into activity hundreds and thou-
sands of times—these remain; they have a great
power of resisting destructive agencies. In this
manner we explain a parodox of the memory:
the new perishes and the old endures.

2. Soon the primitive bases upon which the
patient has been for a time able to live begin in
their turn to crumble away. Intellectual acqui-
sitions—the technique of science and art, profes-
sional knowledge, the command of foreign lan-
guages—disappear little by little. Personal rec-
ollections are obliterated, descending toward the
past. Those of infancy are the last to disap-

* In a case of senile dementia the patient never recognized his
physician, although the latter came to visit him every day for
fourteen months.—Felmann, “ Archiv. fur Psychiatrie,” 1864.
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pear. Even in an advanced stage of the malady,
experiences and songs of childhood often return.
Sometimes the subject forgets the greater por-
tion of his own language. Expressions are re-
vived, as it were, by accident ; but, ordinarily, any
words that may remain in the memory are re-
peated over and over in a purely automatic way
(vide Griesinger, Baillarger). The anatomical
cause of this intellectual dissolution is an atro-
phy which, first invading the exterior cerebral
layers, penetrates to the white substance, causing
a fatty and atheromatous degeneration of the
cells, tubes, and capillaries of the nervous tissue.

3. The most careful observers have remarked
that the emotional faculties are effaced much
more slowly than the intellectual faculties. At
first thought it seems strange that states so
vague as those pertaining to the feelings should
be more stable than ideas and intellectual states
in general. Reflection will show that the feel-
ings are the most profound, the most common,
and the most tenacious of all phases of mental
activity. While knowledge is acquired and ob-
jective, feelings are innate. Primarily consid-
ered, independently of any subtle or complex
forms which they may assume, they are the im-
mediate and permanent expression of organic
life. The viscera, the muscles, the bones—all the
essential elements of the body—contribute some-
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thing to their formation. Feelings form the self ;
amnesia of the feelings is the destruction of the
self. It is logical, then, that a period should ar-
rive when disorganization becomes so great as
to disintegrate personality.

4. Those acquisitions which are the last to
succumb are almost entirely organie, such as
the routine of daily life and habits long con-
tracted. Many are able to arise, dress them-
selves, take their meals regularly, occupy them-
selves in manual labor, play at cards or other
games—frequently with remarkable skill—while
possessing neither judgment, will, nor affections.
This automatic activity, which requires only a
minimum of conscious memory, belongs to that
inferior order of memory having its seat in the
cerebral ganglia, the medulla, and the spinal
cord.

We thus see that the progressive destruction
of memory follows a logical order—a law. ¢
advances progressively from the unstable to the
stable. It begins with the most recent recollec-
tions, which, lightly impressed upon the mnervous
elements, rarely repeated and consequently hav-
ing no permanent associations, represent organi-
zation in its feeblest form. It ends with the sen-
sorial, instinctive memory, which, become a per-
manent and integral part of the organism, repre-
sents organization in its most highly developed
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stage. From the first term of the series to the
last the movement of amnmesia is governed by
natural forces, and follows the path of least re-
sistance—that is to say, of least organization.
Thus pathology confirms what we have already
postulated of the memory, viz., that the process
of organization is variable and is comprised be-
tween two extreme limits : the new state—organic
registration.

This law, which I shall designate as #Ze law of
regression or reversion, seems to me to be a nat-
ural conclusion from the observed facts. How-
ever, that all doubts and objections may be re-
moved, it will perhaps be well to subject the law
to further test. If memory in the process of de-
cay follows invariably the path just indicated, it
should follow the same path in a contrary di-
rection in the process of growth; forms which
are the last to disappear should be the first to
manifest themselves, since they are the most sta-
ble and the synthesis progresses from the lower
to the higher.

It is extremely difficult to find cases appro-
priate to our purpose. The first requirement is
that the memory should return of itself. Cases
of re-education prove very little. Moreover, pro-
oressive amnesia is rarely followed by recovery.
Finally, attention having never been called to
this point, the records are defective. Physicians

o i
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occupied with other symptoms usually content
themselves with noting that memory  gradually
returned.”’

In the ‘““Essai’’ previously cited, Louyer-Vil-
lermay remarks that when memory is re-estab-
lished it follows in its return an inverse order to
that observed in its dissolution—concrete facts,
adjectives, substantives, proper names. There is
little to be derived from so confused a state-
ment. In the following we have more definite
material to work upon:

“There is a case of a celebrated Russian as-
tronomer who forgot in turn events of recent ex-
perience, then those of the year, then those of the
latter portion of his life, the breach continually
widening until only remembrance of childhood
remained. The case was thought to be hopeless.
But dissolution suddenly ceased, and repair be-
gan; the breach was gradually bridged over in
a contrary direction ; recollections of youth ap-
peared, then those of middle age, then the experi-
ences of later years, and, finally, the most recent
events. His memory was entirely restored at the
time of his death.” * ‘

The following observation is still more pre-
cise; the symptoms were noted from hour to
hour. I transcribe it almost entire : +

* Taine, ** De l'intelligence,” t. i, liv. ii, ch. ii, § 4.
1 “ Observation sur un cas de perte de mémoire,” by M, Kémp-
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“1 must first give a few details, apparently
insignificant of themselves, but worth knowing,
since they relate to a remarkable phenomenon.
During the latter part of November, an officer of
my regiment had his left foot injured by the
pressure of an ill-fitting boot. On the 30th of
November he went to Versailles to meet his
brother. He dined there, returning to Paris the
same night, and, on entering his lodgings, found a
letter from his father on the mantel-piece. We
now come to the important point. On the first of
December this officer was at the riding-school,
and, his horse falling, he was thrown, striking
upon the right side of his body, and particularly
upon the right parietal. The shock was followed
by a slicht syncope. On coming to himself, he
remounted ‘to drive off a little giddiness,” and
continued his lesson for three quarters of an hour
with much assiduity. From time to time, how-
ever, he kept saying to the riding-master, ‘I have
been dreaming. What has happened to me?’
He was finally taken home. Living in the same
house with the patient, I was immediately called
in. He was standing, recognized me and greeted
me as usual, saying, ‘I seem to have been dream-
ing. What has happened to me?’ His speech
is natural, he replies readily to all questions,

fen in the “ Mémoires de I’Académie de Médecine,” 1835, t. iv,
p. 489,
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and complains only of a confused feeling in the
head.

¢ Notwithstanding my inquiries, and those of
the riding-master, and of his servant, he remem-
bers neither the injury to his foot, nor his jour-
ney to Versailles, nor going out in the morning,
nor the orders he gave on going out, nor his fall,
nor what followed. He recognizes every one, calls
each visitor by his name, and knows his position
as officer. I have not allowed an hour to pass
without examining the patient. Each time that I
go back he believes that I have come for the first
time. He remembers nothing of the prescribed
remedies administered (foot-bath, rubbing, etc.).
In a word, nothing exists for him except the ac-
tion of the moment.

‘“Six hours after the accident—the pulse be-
gins to rise, and the patient takes cognizance of
the reply already made so many times, ‘ You fell
from your horse!’

“Eight hours after the accident—the pulse is
still rising. The patient remembers fo have seen
me once before.

““Two hours and a half later—the pulse is nor-
mal. The patient no longer forgets what is said
to him. He remembers distinetly the Injury to
his foot. He begins also to recall his visit to Ver-
sailles yesterday, but so indistinetly that he says
if any one were to affirm positively to the contrary
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he would be disposed to believe him. However,

the memory continuing to return, by night he be-

came firmly convinced that he had been to Ver-
sailles. But here the progress of recollection
ceased for the day. He went to bed without re-
membering: what he had done at Versailles, how
he had returned to Paris, or the receipt of his
father’s letter.

‘““ December 2d—after a night of tranquil sleep,
he remembers on awakening what he did at Ver-
sailles, how he came back, and that he found a
letter from his father on the mantel-piece. But
of all that he saw or heard on the 1st of Decem-
ber, before his fall, he is still ignorant to-day—
that is to say, he has no knowledge of the events
in question save from the testimony of others.

““This loss of memory is, as the mathemati-

cians say, inversely as the time that has elapsed
between any given incident and the fall, and the
return of memory is in a determinate order from
the most distant to the most near.”

Is not this observation, made at random by a
man who is apparently greatly surprised at what
he records, a satisfactory proof? It is true that
it was only a question of temporary and limited
amnesia ; but we see that even within these nar-
row limits the law is verified. I regret my ina-
bility to place before the reader more facts of
this kind, notwithstanding an extended search.

L
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When attention is called to this point, I hope
that other material will be discovered. On the
whole, our law, derived from facts and verified
by observation, may be assumed as true until
the contrary is proved. It may be further cor-
roborated by other known facts.

This law, general when applied to memory,
is only one phase of a still more general law in
biology. It is a well-known fact in organic life
that structures last formed are the first to de-
generate. It is, says a physiologist, analogous to
what occurs in a great commercial crisis. The
old houses resist the storm; the new houses,
less solid, go down on every side. Finally, in
the biclogical world, dissolution acts in a con-
trary direction to evolution: it proceeds from
the complex to the simple. Hughlings Jackson
was the first to show that the higher functions—
the complex, special, voluntary functions of the
nervous system —were the first to disappear;
that the lower, the simple, general automatic
funections were the last to go. We have stated
these two facts in the dissolution of memory:
the new perishes before the old, the complex be-
fore the simple. The law which we have formu-
lated is only the psychological expression of a
law of life, and pathology shows in its turn that
memory is a biological fact. The study of peri-
odic amnesia has thrown much light upon our
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subject. In showing us how the memory is dis-
solved and reconstructed, it teaches us what
memory is. It has revealed a law which permits
us to observe morbid types in great variety and
from many points of view; later on, we shall,
by its aid, be able to include them in one gen-
eral survey.

Without attempting a careful review in this
place, let us recall briefly what has been observed
above. First, in all cases, abolition of recent im-
pressions ; in periodic amnesia, total suspension
of all forms of memory, except those which are
semi-organized and organic; in total and tempo-
rary amnesia, complete loss of memory, except
in its organic forms; in one instance (Macnish)
amnesia comprising even organic forms. We shall
see in the following chapter that partial disor-
ders of memory are governed by this same law
of regression, and especially the most important
group—that of amnesia of language.

The law of regression being admitted, we have
now to determine in what manner it acts. Upon
this point I shall be brief, having only hypothe-
ses to offer. It would be puerile to suppose that
recollections are arranged in the brain in the
form of layers in order of age, after the fashion
of geological strata, and that disease, penetrating
from the surface to the lowest point, acts like
an experimentalist removing the brain of an ani-
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mal, bit by bit. To explain the action of the
morbid process we must have recourse to the
hypothesis advanced above with regard to the
physical bases of memory. It may be summed
up in a few words.

It is very probable that recollections occupy
the same anatomical seat as primitive impres-
sions, and that they excite the activity of the
same nervous elements (cells and filaments). The
latter may have very different positions from
the surface of the brain to the spinal cord. Con-
servation and reproduction depend: (1) upon a
certain modification of the cells; (2) upon the
formation of more or less complex groups which
we have designated as dynamic associations.
Such are the physical bases of memory. '

Primitive acquisitions, those that date from
infancy, are the most simple; they include the
formation of secondary automatic movements in
the education of the senses. They depend prin-
cipally upon the medulla and the lower centers
of the brain; and we know that at this period
of life the exterior cerebral layers are imperfectly
developed. Aside from their simplicity there is
every reason why these first acquisitions should
be stable. In the first place, the impressions are
received in virgin elements. Nutrition is very
active ; but incessant molecular repair serves only

to fix t]ilﬂ& registered perception; the new mole-
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cules taking the exact places occupied by the old,
the acquired state finally becomes organic. More-
over, the dynamiec associations formed between the
different elements attain after a time to a condition
of complete fusion, thanks to continual repetition.
It is inevitable, then, that the earlier acquisitions
should be better conserved and more easily re-
produced than any others, and that they should
constitute the most lasting form of memory.
While the adult organism is in a healthy
state, new impressions and associations, although
of a much more complex order than those of in-
fancy, have still great chances of stability. The
causes just enumerated are always in action, al-
though with modified energy. But if, through
the effects of old age or disease, the conditions
change ; if the vital processes, particularly nu-
trition, begin to fail; if waste is in excess of
repair—then the impressions become unstable
and the associations weak. Take an example.
A man is at that period of progressive amnesia
when forgetfulness of recent impressions is very
rapid. Ie attends a recital, looks at a land-
scape, or witnesses a play. The psychical ex-
perience consists primarily of a sum of auditory
or optical impressions forming certain very com-
plex groups. In the registered perceptions of
this particular recital or this particular play
there is, generally speaking, nothing new except



GENERAL AMNESIA. 131

in the grouping, the associations. Sounds, forms,
and colors, forming the substance of the event,
have long been matters of experience, and have
been many times memorized. But, because of
the morbid condition of the brain, this new com-
plexus can not be fixed; the component ele-
ments enter into other associations, groups of
greater stability formed in a healthy state and
often revived. Between the new complexus,
tending feebly to assert itself, and the old asso-
ciations, strongly established, the struggle is very
unequal. It is more than probable, therefore,
that the primitive combinations would be revived
later on, even in place of the new. These ex-
planations will suffice. It should be noted, how-
ever, that the hypothesis with regard to the
cause of progressive amnesia is of secondary im-
portance. Whether it is accepted or rejected,
the value of our law is unchanged.

Y.

There is little to be said upon the subject of
congenital amnesia. It is considered here that
our discussion may be complete. Cases are met
with in idiots, imbeciles, and, to a minor degree,
in cretins. Most of these are afflicted with a
general debility of memory. Varying with the
subject, amnesia may extend so far in some in-
stances as to prevent the acquisition and conser-
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vation of the ordinary acts that go to make up
the routine of life. But, while weakness of the
memory is the rule, frequent exceptions are
found. Among victims of congenital amnesia
there are some whose memories, within certain
limits, have been very remarkable.

It has long been observed that in many idiots
and imbeciles the senses are very unequally de-
veloped ; thus, the hearing may be of extreme
delicacy and precision, while the other senses are
blunted. The arrest of development is not uni-
form in all respects. It is not surprising, then,
that general weakness of memory should co-exist
in the same subject with the evolution and even
hypertrophy of a particular memory. Thus, cer-
tain idiots, insensible to all other impressions, have
an extraordinary taste for music, and are able to
retain an air which they have once heard. In
rare instances there is a memory for forms and
colors, and an aptitude for drawing. Cases of
memory of figures, dates, proper names, and
words in general, are more common. An idiot
“could remember the day when every person
had been buried in the parish for thirty-five
years, and could repeat with unvarying accuracy
the name and age of the deceased, and the
mourners at the funeral. Out of the line of
burials he had not one idea, could not give an
intelligible reply to a single question, nor be
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trusted even to feed himself.”* Certain idiots,
unable to make the most elementary arithmetical
caleulations, repeat the whole of the multiplica-
tion table without an error. Others recite, word
for word, passages that have been read to them,
and can not learn the letters of the alphabet.
Drobisch reports the following case of which he
was an observer: A boy of fourteen, almost an
idiot, experienced great trouble in learning to
read. Ie had, nevertheless, a marvelous facility
for remembering the order in which words and
letters succeeded one another. When allowed
two or three minutes in which to glance over
the page of a book printed in a language which
he did not know, or treating of subjects of which
he was ignorant, he could, in the brief time men-
tioned, repeat every word from memory exactly
as if the book remained open before him.t The
existence of this partial memory is so common
that it has been utilized in the education of
idiots and imbeciles.t It is worth noting that

* Forbes Winslow, op. cif., p. 561.

t Drobisch, “ Empirische Psychologie,” p. 95.—Dr. Herzen has
told me of the case of a Russian, aged twenty-seven, who became
an imbecile through excessive dissipation. He retained nothing
of the brilliant talents of his youth with the exeception of an ex-
traordinary memory, being able to work out at sight the most
difficult problems in arithmetic and algebra, and to repeat, word
for word, long passages of poetry after a single reading.

t See, on this subject, Ireland *On Idiocy and Imbecility,”
London, 1877,
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idiots attacked by mania or some other acute
disease frequently display a temporary memory.
Thus, ‘“‘an idiot, in a fit of anger, told of a com-
plicated incident of which he had been a wit-
ness long before, and which at the time seemed
to have made no impression upon him.” #

In cases of congenital amnesia, the exceptions
are the most instructive. The law only confirms a
common truth—viz., that memory depends upon
the constitution of the brain, and that in idiots
and imbeciles the condition is abnormal. But the
formation of limited partial memories will aid us
in the comprehension of certain disorders to
which we have not yet referred. I am inclined to
believe that a careful study of mental symptoms
in idiots would permit us to determine the ana-
tomical and physiological conditions of memory.
To this point we shall return in the following

chapter.
* Griesinger, op. cit., p. 431.



CHAPTER IIL

PARTIAL AMNESIA.

1k

Berore taking up the subject of partial am-
nesia, something remains to be said with regard to
the varieties of memory. Without preliminary
explanation, the facts which we shall cite would
appear inexplicable and almost miraculous. That
a person should be deprived of all recollection
of words and retain the other faculties intact;
that he should forget one language and retain his
mastery of others ; that a language long forgotten
should suddenly return; that there should be
loss of memory for music and for nothing else—
these are facts so singular at first thought that, if
they were not recorded by the most trustworthy
observers, we would be inclined to class them with
popular fables. If, on the contrary, we once have
an accurate idea of what the word memory really
means, the marvelous element disappears, and
these facts, far from exciting our wonder, are
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seen to be the natural and logical consequences of
a morbid influence.

The use of the word memory in a general sense
is perfectly justifiable. It designates a faculty
common to all sentient and thinking beings—the
possibility of conserving and reproducing impres-
sions. But the history of psychology shows that
it is too often forgotten that this general term,
like all others of its class, is of value only when
applied to particular cases, and that memory may
be resclved into memories, just as the life of an
organism may be resolved into the lives of the
organs, the tissues, the anatomical elements,
which compose it. ‘‘The ancient and still unex-
ploded error,”” says Lewes, ‘“which treats mem-
ory as an independent function, a faculty, for
which a separate organ, or seat, is sought, arises
from the tendency continually to be noticed of
personifying an abstraction. Instead of recogniz-
ing it as the short-hand expression for what is
common to all concrete facts of remembrance, or
for the sum of such facts, many writers suppose
it to have an existence apart.”” *

While common experience has long demon-
strated the natural inequality of different forms
of memory in the same individual, psychologists
have either neglected this point or have denied its
truthfulness. Dugald Stewart seriously affirms

* Op. cit., prob. ii, p. 119,
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that ‘‘original disparities among men in this re-
spect are by no means so immense as they seem
to be at first view, and that much is to be ascribed
to different habits of attention, and to a difference
of selection among the various objects and events
presented to their curiosity.” * Gall, the first
to protest against this view, assigned to each fac- -
ulty its own special memory, and denied the exist-
ence of memory as an independent function.t
Contemporary psychology, more comprehen-
sive and exact in its investigations, has discovered
a considerable number of facts which leave no
doubt with regard to the inequality of memo-
ries in the same person. Think, for instance, of
artists like Horace Vernet and Gustave Doré
painting a portrait from memory ; of chess players
able to carry on one or several games in the mind ;
of lightning caleulators like Zerah Colburn, who
‘““‘see the figures before their eyes” ;1 of the man
spoken of by Lewes, who, after walking half a
mile through a crowded street, was able to name
all the shops he had passed in relative order; of
Mozart, writing down the ‘“ Miserere” in the Sis-
tine Chapel after having heard it twice. For

* ¢ Philosophy of the Human Mind,” p. 307.

t “Fonctions du cerveaun,” t. i.

1 I have had occasion to note that several calculators do not see
the figures in their problems, but Aear them. It matters little, so
far as our theory is concerned, whether the images are visual
or auditory.
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further details the reader is referred to special
contributions on this subject. * The question can
not be considered in detail here. It will suffice
for my purpose if these inequalities of memory
are granted.

What are we to infer from these partial memo-
ries? The special development of a certain sense
with the anatomical structures upon which it de-
pends. Let us take a particular case, a good vis-
ual memory, for instance. Its conditions are that
the eye, the optic nerve, and those portions of the
brain concurring in the act of vision (that is—ac-
cording to generally received opinion in anatomy
—certain portions of the pons Varolii, the crura
cerebri, the optic tract, and the cerebral hemi-
spheres) should be finely developed and act har-
moniously. These structures, superior by hy-
pothesis to the average, are perfectly adapted to
receive and transmit impressions. Consequently,
the modifications of the nervous elements, as well
as the dynamical associations which are formed
(and these, as we have several times pointed out,
are the bases of memory), ought to be more
stable, more definite, and easier to revive than
those formed in a less favored brain. In short,
when we say that the visual organ has a good
anatomical and physiological constitution, we

* Lewes, op. eit. ; Luys, “Le cerveau et ses fonctions,” p.
120; Taine, op. cit., t. i, 1™ partie, liv. ii, ch. i.
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state the conditions of a good visual memory.
We may go further, and note that the phrase ““a
good visual memory” is still too indefinite.
Does not daily observation show us that some per-
sons remember forms most easily, while others
have a special facility for recalling colors? It is
reasonable to suppose that the first memory de-
pends upon the muscular sensibility of the eye,
the second upon the retina and the nervous ap-
paratus connected therewith. These remarks are
applicable to hearing, smell, taste, and those di-
verse forms of sensibility comprised under the
general term touch —in fact, to all the sense-per-
ceptions. If we think of the intimate relations
existing between the feelings, the emotions, the
general sensibility and physical constitution of
each person, if we remember how much these
physiecal states depend upon the organs of animal
life, we are able to understand that they bear the
same relations to the feelings as do the organs
of sense to the perceptions. According to con-
stitutional differences, transmitted impressions
may be weak or intense, stable or fleeting ; so it is
with the conditions modifying the memory of
feelings. The preponderance of any system of or-
gans over another gives superiority to the corre-
sponding group of recollections. There remain
the psychical states of a higher order, abstract
ideas and complex sentiments. These can not be
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referred directly to any particular organ or or-
gans ; the seat of their production and reprodue-
tion is not yet localized with anything like precis-
ion. But, as they manifestly result from the as-
sociation or disassociation of primitive states, we
have no reason to suppose that they are governed
by any other prineiple than that already desig-
nated. |
In the same person, then, an unequal develop-
ment of the different senses and different organs
induces unequal modifications in the correspond-
ing portions of the nervous system ; hence unequal
conditions of recollection, and, finally, varieties of
memory. It is even probable that inequality of
memories in the same person is the rule rather
than the exception. As we have no exact process
by which we can analyze each case separately and
compare it with others, what we have said above
i1s conjectural, although we insist that it applies
to all cases of inequality where great dispropor-
tion is shown. The antagonism existing between
different forms of memory might further provide
us with indireet proof of our hypothesis; it is a
field in which important discoveries are yet to be
made ; but it lies outside the province of this
work.* TFinally, the influence of education must
not be forgotten. Its 7dle is evidently an impor-
tant one ; but education applies in the main only

* See Spencer’s ‘‘ Principles of Psychology,” p. 228, ef seq.
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to faculties previously set in relief by nature ;
and in many cases it is unable to extend its
sphere of action to other and less favored mental
traits. In psychology, as in every other domain
of practical science, experience alone is the final
arbitrator. We may observe, however, that the
relative independence of different forms of mem-
ory may be established by reason alone. It is, in
fact, a corollary to the two general propositions
which follow :

1. Every recollection has its seat in a definite
and determinate portion of the encephalon ;

2. The encephalon and the cerebral hemi-
spheres are made up of a certain number of total-
ly differentiated organs, each having its special
function to perform, while remaining in the most
intimate relations with its fellows.

This last proposition is now admitted by most
authorities upon the nervous system. But I do
not wish to dwell upon this point.

In physiology the distinction of partial mem-
ories is a familiar truth ;* but in psychology the
method of ¢ faculties” has so long forced the rec-
ognition of memory as an entity that the exist-

* See in particular Ferrier,  Functions of the Brain.” Gra-
tiolet (** Anat. comparée,” t. ii, p. 460) says that each sense has a
corresponding and correlative memory, and that the mind, like
the body, has its temperaments which result from the preponder-
ance of a given order of sensations in manifestations of mental

activity.
13
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ence of partial memories has been wholly ignored,
or, at the most, regarded as anomalous. It is
time that this misconception was done away with,
and that the fact of special, or, as some authors
prefer, local memories, was clearly recognized.
This last term we accept willingly on the condi-
tion that it is interpreted as a disseminated locali-
zation, according to the theory of dynamic asso-
ciations advanced above. The memory has often
been compared to a store-house where every fact
is preserved in its proper place. If this metaphor
is to be retained, it must be presented in a more
active form; we may compare each particular
memory, for instance, with a contingent of clerks
charged with a special and exclusive service.
Any one of these departments might be abolished
without serious detriment to the rest of the
work ; and that is what happens in partial dis-
orders of the memory.

We come now to the pathology of our subject.
If, in the normal condition of the organism, the
different forms of memory are relatively inde-
pendent, it is natural that, if in a morbid state one
disappears, the others should remain intact. The
process needs no explanation, since it results from
the very nature of memory. It is true that many
partial disorders are mot restricted to a single
group of recollections. This is not surprising
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when we remember the close association which
exists between the different parts of the brain,
their functions, and their corresponding psychical
states. There are cases, however, in which amne-
sia, is very limited.

A complete study of partial amnesia would ne-
cessitate the consideration, one after another, of
the different manifestations of psychical activity,
with the purpose of demonstrating that each
group of recollections may be in turn suppressed,
temporarily or permanently. Such a task, how-
ever, is impossible of fulfillment. We can not
even say that certain forms are never partly ef-
faced, and that they disappear only with the com-
plete dissolution of the memory. We must be
content to await the more extended and definite
pathological contributions which the future may
bring forth.

Strictly speaking, there is only one form of.
partial ammesia concerning which existing knowl-
edge will warrant a complete analysis—that of
signs (spoken or written, interjections, gestures).
The facts collected are abundant and are expli-
cable by the law formulated above. Reserving
cases of this kind for separate study, we shall first
review what is known of other forms of partial
amnesia.

Persons, according to Calmeil,* have lost the

* ¢ Dictionnaire,” en trente volumes, article ** Amnésie.”
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power of reproducing certain tones or colors,
and have ‘been forced to give up music or paint-
ing. Others lose only the memory of numbers,
forms, a foreign language, proper names, the
existence of their nearest relatives. The case
recorded by Sir H. Holland has been often
cited,

““I descended on the same day,”” he says,
““two very deep mines in the Hartz Mountains,
remaining some hours underground in each.
While in the second mine, and exhausted both
from fatigue and inanition, I felt the utter im-
possibility of talking longer with the German in-
spector who accompanied me. Every German
word and phrase deserted my recollection ; and it
was not until I had taken food and wine, and
been some time at rest, that I regained them
again.” * This case, although the best known of
its class, is not unique. Dr. Beattie relates that
one of his friends, having received a blow on the
head, lost all his knowledge of Greek, although
his memory was otherwise unimpaired. The loss
of languages acquired by study has often been ob-
served as a result of certain acute febrile diseases.
The same thing is noticed with regard to musie.
A child, having received a severe blow on the
head, remained for three days unconscious. On
coming to himself, he was found to have forgotten

* ¢ Chapters on Mental Physiology,” p. 160.
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all that he had learned of music. Nothing else
was lost.®

There are more complicated cases. A patient,
who had completely forgotten the value of mu-
sical notes, was able to play an air after hearing
it. Another was able to write down notes, and
even to compose, recognizing the melody by the
sense of hearing; but he could not play with
the notes before him.t+ These facts, showing the
complexity of what are apparently the simplest
of the mental functions, will be considered fur-
ther on.f Sometimes the most perfectly organ-
1zed and the most stable recollections disappear
momentarily, while others of the same nature
remain intact. A surgeon, who was thrown from
his horse and remained for some time insensible,
described the accident distinctly upon his recov-
ery, and gave minute directions with regard to
his own treatment. But he lost all idea of hav-
ing either wife or children, and this condition
lasted for three days.* Is this case to be ex-
plained by mental automatism? The subjeect,
while partly unconscious, retained all his profes-
sional knowledge. Certain patients lose entirely
the memory of proper names, even of their own.

* Carpenter, * Mental Physiology,” p. 441.

t Kussmanl, * Die Storungen der Sprache,” p. 181; Proust,
“ Archives générales de médecine,” 1872.

I See § II, following. ;

# Abercrombie, “ Essay on the Intellectual Powers,” p. 156.
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We shall see hereafter, in studying the amnesia
of signs throughout its complete evolution—as
shown particularly in the aged —that proper
names are always forgotten first. In the follow-
ing cases, this forgetfulness was a symptom of
softening of the brain.

A man, being unable to recollect the name of
a friend, drags his companion through several
streets to the house of the gentleman of whom
he was . speaking, and points to the name-plate
on the door.

Mr. Von B., formerly envoy to Madrid, and
afterward to St. Petersburg, was about to make
a visit, but could not tell the servants his name.
““Turning round immediately to a gentleman
who accompanied him, he said, with much ear-
nestness, ‘For God’s sake, tell me who I am!’
The question excited laughter, but, as Mr. Von
B. insisted on being answered, adding that he
had entirely forgotten his own name, he was
told it, nmpon which he finished his visit.” *

In others the apoplectic attack is followed
only by amnesia of numbers. A traveler, ex-
posed for a long period to the cold, experienced
great weakness of memory. He could neither
perform any mathematical calculation, nor could
he retain for a moment the result of any such
calculation made by another. Forgetfulness of

* Forves Winslow, op. cit., pp. 265-269.
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persons is of very frequent occurrence, a fact
not at all surprising, since this form of memory,
even in its normal state, is very slightly devel-
oped and unstable in many individuals, result-
ing as it does from a complex mental synthesis.
A striking example is given by Louyer-Viller-
may. ‘“An old man in the company of his wife
believed himself all the while with another wom-
an whom he had been accustomed to visit fre-
quently, and exclaimed, continually, ¢ Madame, I
can remain no longer; I must go back to my
wife and children.’” * Carpenter tells us of a
gentleman of considerable scientific ability with
whom he had been intimate from childhood,
that, after passing his seventieth year, although
unusually vigorous in body, he was forgetful of
circumstances which had happened not long pre-
viously, and occasionally was unable to compre-
hend unusual words. ‘Thongh continually at
the British Museum, the Royal Society, and the
Geological Society, he would be unable to refer
to either by name, but would speak of ‘that pub-
lic place.’” He still continued his visits to his
friends, and recognized them in their own homes,
or in other places (as the Scientific Societies)
where he had been accustomed to meet them ;
but the writer, on meeting him at the house of

* Louyer-Villermay, * Dictionnaire de science et médecine,”
article * Mémoire.”
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one of the oldest friends of both, usually resid-
ing in London, but then staying at Brighton,
found that he was not recognized ; and the same
want of recognition showed itself when the meet-
ing took place out of doors. The want of mem-
ory of words then showed itself more conspicu-
ously ; one word being substituted for another,
sometimes in a manner that showed the chain
of association to be (as it were) bent or distorted.

. Thus . he told a friend that ‘he had had
hls umbre]la, Wﬂ‘:]lﬁﬂ the meaning of which was
gradually discovered to be that he had had his
hair cut.”* His health continued good for some
time, but his memory progressively failed. He
finally died of apoplexy.

In this instance there was at the same time
amnesia of proper names and amnesia of persons,
but the most eurious fact in connection with such
cases is the operation of the law of contiguity.
Recognition of persons does not come of itself
through the simple fact of their presence. It
must be suggested, or rather aided, by actual im-
pression of the circumstances in which they are
commonly presented. Recollection of places,
fixed by life-long experience, becomes almost or-
ganic and remains stable. It serves as a point
d’appui for the excitation of other remembrances.
The name of the place may not be revived ; asso-

* Op. eit., p. 545,
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ciation between the object and sign is often too
weak. But recollection of the person follows,
sinece it depends upon a very stable form of asso-
ciation—contiguity in space. The surviving cate-
gory of recollections aids in the revival of others,
which, left to themselves, would have remained
inactive. A more extended enumeration of cases
of partial amnesia would be easy, but without
profit to the reader. It is enough to know their
general nature from occasional illustration.

The question naturally arises, whether forms
of memory totally or temporarily disorganized by
disease are those most perfectly established, or
those, on the contrary, which are the feeblest.
To this we have no positive answer. Reason
alone teaches us that morbid influences follow
the path of least resistance. Observation seems
to confirm that hypothesis. In most cases of par-
tial amnesia the least stable forms of memory are
effaced. I do not know of a single case where,
any organic form having been suspended or abol-
ished, the higher forms remained intact. It
would be hazardous to affirm, however, that this
rule is invariable. To the question propounded
we can, therefore, reply only by hypothesis in the
present state of knowledge. Moreover, it would
be contrary to the scientific method to apply a
general law off-hand to a series of heterogeneous
cases, each depending upon special conditions.
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A careful analysis of each case, and of its causes,
is necessary before it would be possible to assert
that all are reducible to a single formula. But
the present state of our knowledge will not permit
of such extended study.

The same remarks are applicable to the
method by which amnesia is produced. We
know nothing of the physiological conditions re-
lating to each form. As to psychological condi-
tions, we must fall back on hypothesis. Cases of
partial amnesia may be divided into two classes—
those of destruction, and those of suspension of
the mental functions., The first are direct results
of disorganization of the nervous elements. In
the second, certain groups are temporarily iso-
lated and impotent ; in psychological terms, they
are without the mechanism of association. The
case cited by Carpenter, last quoted, suggests
some such explanation. The close solidarity ex-
isting between the different portions of the en-
cephalon, and, consequently, between the differ-
ent psychical states, generally speaking, persists.
Certain groups alone, with the sum of recollec-
tions which they represent, are in some degree
rendered inactive, and, cut off from the influ-
ence of other groups, are for a time unable to
enter into consciousness. This state results from
physiological conditions of which we are igno-
rant.
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IT.

One form of partial amnesia, that of signs, we
have reserved for special study. The term we
here use in its widest meaning as comprising all
methods adopted by man to express his senti-
ments and ideas. The subject is almost unlimited,
and is rich in facts at once similar to and differ-
ent from one another, since they have a common
psychological character and yet differ in nature
as to whether they are vocal or written, or are to
be classed as gestures, or come under the head of
drawing or music. They are easily observed, ac-
curately localized, and, through their variety, lend
themselves readily to comparative analysis. We
shall see, moreover, that cases of partial amnesia
belonging in this category verify in a remarkable
manner the law of the dissolution of memory out-
lined in the preceding chapter.

To prevent misconception, we may say hers
that we do not propose a detailed study of apha-
sia. It is true that in most cases aphasia is con-
nected with a disordered memory, but there are
other influences to be considered which do not
concern us. The investigations made during the
last forty years with regard to diseases of lan-
guage show that the term aphasia is very general
in its application. Aphasia, being not a disease
but a symptom, varies with the morbid and induec-
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ing cause. Thus certain victims of aphasia are
deprived of every mode of expression ; others are
able to speak but can not write, or vice versa;
aphasia of gesture is very rare. Sometimes the
patient retains an extensive vocabulary of vocal
and graphic signs, but can not use it correctly
(cases of heterophasia and agraphia). Sometimes
he does not understand the meaning of words,
written or spoken, although the senses of hear-
ing and sight are intact (cases of verbal surdity
and cecity). Aphasia is sometimes permanent,
sometimes transitory. It is offen accompanied
by hemiplegia, which is usually right-sided, and,
independently of amnesia, is of itself an obstacle
to writing.* As there is also variation with the
individual, the intricacy of the theme is evident.
Happily, it does not lie within the province of
this treatise. Owur task, already sufficiently diffi-
cult, is to separate from disorders of language and
those of the expressive faculty in general the
cases which seem to pertain to memory alone.
It is clear, in the first place, that we are not
concerned with cases of aphasia resulting from
idiocy, dementia, or general loss of memory, nor
with cases where the faculty of transmission
alone is wanting, as in lesion of the white sub-
stance in the third left frontal convolution, re-

* Left-handed persons always have hemiplegia on the left
side.



PARTIAL AMNESIA. 153

sulting in the destruction of the expressive fac-
ulty, the gray substance remaining intact.* But
this double elimination does not decrease the
difficulty, since the majority of cases of aphasia
are produced under entirely different conditions.
Let us examine the most common type.

I do not think it necessary to cite examples
which are easily found. + Aphasia usually comes
on very suddenly. The patient is not able to
speak, and, on attempting to write, finds himself
powerless ; at most he can only trace with pro-
longed effort a few unintelligible words. His
countenance shows that he is conscious. He
tries to make himself understood by gestures.
There is no paralysis of the muscles employed
in articulation; the tongue moves freely. Such
are the chief characteristics of the attack so far
as it is connected with our special object. What
has taken place in the psychical state of the
patient ¢ is the memory gone? Reflection will
show that amnesia of signs is not comparable to

* For cases of this kind see Kussmaul, * Die Storungen der
Sprache,” p. $9.

 The literature of aphasia is so voluminous that the mere
enumeration of titles would fill many pages of this work. From
a psychological point of view the reader should consult especially
Trousseau, * Clinique médicale,” t. ii; Falret, article ““ Aphasie,”
in the “ Dictionnaire encycl. des sciences médic.” ; Proust, * Ar-
chives générales de médecine,” 1872 ; Kussmaul, *“ Die Storungen
der Sprache” (an important work); Hughlings Jackson, “ On

the Atfections of Speech ™ in * Brain " for 1878, 1879, 1880.
14
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that of colors, sounds, a foreign language, or a
period of life. It includes the whole activity of
the mind ; in this sense it is general ; and yet it
is partial, since the patient retains his ideas and
recollections, and is conscious of his condition. If
we adopt the theory that ammesia of signs is a
disease of the motor memory, we discover at once
its distinguishing characteristic, and are able to
study the subject from a new point of view. The
term motor memory is not easily defined in a
few words; the subject has received little atten-
tion from psychologists, and it is impossible to
enlarge upon it here. I have endeavored else-
where,* although in a tentative and summary
way, to explain the psychological importance of
movements, and to show that every conscious
state depends, to a certain extent, upon the motor
elements. Keeping to that portion of the sub-
ject with which we are alone concerned, I shall
only note, what every one will readily admit,
that feelings, ideas, and intellectual actions in
general, are not fixed, and only become a portion
of memory when there are corresponding residua
in the nervous system—residua consisting, as we
have previously demonstrated, of nervous ele-
ments, and dynamic associations among those
elements. On this condition, and this only, can

* ¢ Revue philosophigne,” October, 1879. See also Maudsley,
“ Physiology and Pathology of the Mind,” puart i, chap. viii.
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there be conservation and reproduction. But
the same must hold true of movements. Those
with which we are concerned here, and which
are employed in articulate speech, writing, draw-
ing, musie, gestures, can only be conserved and
reproduced on the condition that there are motor
residua constituted as explained above. It is
clear that, if nothing remained of a word uttered
or written for the first time, it would be impos-
sible to learn to speak or write.

The existence of motor residua being ad-
mitted, we are able to understand the nature of
amnesia of signs. Intellectual activity consists,
as we have said, of a series of conscious states as-
~ sociated in a certain way. Each term in the series
appears to the consciousness as a simple fact; but
in reality it is not so. When we speak or think
with any degree of precision, all the terms in the
series form into pairs, each pair composed of the
idea and its expression. In the normal state the
fusion between the two elements is so complete
that they are one; but disease proves that they
may be disassociated. Moreover, the expression
pair is not sufficiently comprehensive. It is exact
only when applied to that portion of the human
race which is unable to write. If I think of a
house, aside from the mental representation
which is the conscious state properly so-called,
aside from the vocal sign which translates the
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idea and is apparently one with it, there is a
graphic image almost as closely blended with the
idea which in the act of writing predominates
over the others. Nor is this all. Around the
vocal sign Zouse are grouped, by less intimate as-
sociation, the vocal signs of other languages
(domus, maison, Haus, casa, ete.). About the
graphic sign kouse are grouped the graphic signs
of the same langunages. We see, then, that in the
adult mind every definite state of consciousness
is not a simple unity, but a complex unity—a
group. The mental representation, the thought,
is, properly speaking, only the nucleus; around
it are grouped a greater or less number of deter-
mining signs. When this is understood, the
mechanism of amnesia of signs becomes clear,
It is a pathological state in which, the idea re-
maining intact or very nearly so, a portion or all
of the interpreting signs are temporarily or en-
tirely forgotten. This general proposition may
be profitably completed with a more detailed
study.

1. Is it true that in cases of aphasia the idea
subsists while its verbal and graphic expressions
have disappeared ?

The question is not whether we are able to
think without the use of signs. The subject of
aphasia has long made use of signs; but does the
idea disappear with the possibility of expression ?
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Facts point to the negative. Although it is gen-
erally recognized that aphasia, when serious and
of long duration, is always accompanied by men-
tal weakness, there can be no doubt that mental
activity persists, even when there are no means of
translating the ideas into words or gestures. Ex-
amples are numerous ; I shall cite only a few of
the most important.

Patients deprived of only a part of their vo-
cabulary, but unable to find the proper word, re-
place it by a paraphrase or description. For seis-
sors they say ‘‘the things that cut”; for window,
“what you see through.” They designate a man
by the place where he lives, by his titles, his pro-
fession, inventions which he has made, or books
that he has written.* In the most serious cases
we sometimes find the patient able to play at
cards with calculation and discretion ; others are
able to superintend their affairs. In the latter
class was the great landed proprietor spoken of by
Troussean, ““who had leases and deeds brought to
him, and indicated by gestures, intelligible to his
attendants, what changes were to be made, and
these were generally reasonable and profitable.”’
A man entirely deprived of speech sent his physi-

* The vietim of aphasia often confounds words, says “fire”
for “ bread,” ete., or devises new and unintelligible expressions:
but disorders of this kind are more diseases of langnage than of
memory.



158 DISEASES OF MEMORY.

cian a detailed history of his case clearly ex-
pressed and in a legible hand. We also have the
testimony of patients themselves after recovery.
‘““TI had forgotten all the words I knew,” said one
of them, ‘“‘but I retained fully my consciousness
and will-power. I knew very well what I wanted
to say, yet could mnot say it. When you [the
physician] questioned me, I understood perfectly ;
I made every effort to reply, but it was impossi-
ble to remember a word.” *

Rostran, a physician, suddenly attacked, was
unable to speak or write a single word, but ‘‘ana-
lyzed the symptoms of his malady and sought
to connect 1t with some special lesion of the
brain, as if he were in attendance at a medical
consultation.” In another case, that of Lordat,
the patient ‘‘was capable of comprehending a
lecture and of classifying its heads in his mind,
but, when his thoughts sought expression in
speech or writing, he was helpless, although there
was no paralysis.” +

2. Does this amnesia depend, as suggested
above, especially upon the motor elements? In
establishing the mnecessary existence of motor

* Legroux, “ De I’aphasie,” p. 96.

t For details, see Trousseau, op. ¢if. Lordat was an ardent
spiritualist, and from that point of view drew conclusions with
regard to the independence of the mind. He deceived himself.

In the judgment of those who knew him, he did not regain his
original facultics after nominal recovery. See Proust, op. cit.
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residua, this problem was not examined in all
its complex relations. We shall therefore return
to it again.

When we learn to speak our own tongue or
a foreign language, there are certain sounds or
acoustic signs which are registered in the brain.
But that is only a portion of the task. They
must be repeated until they pass from a recep-
tive to an active state, and we are able to trans-
late the acoustic signs into vocal movements.
This operation is at first very difficult, since it
consists in the co-ordination of very complex
movements. We are only able to speak with fa-
cility when these movements are easily repro-
duced—that is to say, when the motor residua
are organized. When we learn to write we fix
the eyes upon a copy ; the visual signs are regis-
tered in the brain, and then, with great effort, we
endeavor to reproduce them by movement of the
hand. Here there is a co-ordination of very deli-
cate movements. We are able to write only when
the visual signs are translated immediately into
movements—that is to say, when the motor re-
sidua are organized. The same remarks are ap-
plicable to music, design, or expression by ges-
ture, as in the case of deaf-mutes. The faculty of
expression is more complex than it appears to be
on general observation. Ideas or sentiments to
be expressed require an acoustic (or visual) mem-
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ory and a motor memory. Why may we not
believe that it is the motor memory which is
affected in amnesia of signs?

In most cases of aphasia, if a common object,
a knife, for instance, is held before the patient
and designated by a wrong name, such as
“fork” or ‘“book,”” the patient indicates dis-
sent. Utter the proper word, and there is a ges-
ture of affirmation. If you ask the patient to
repeat, he is not usually able to do so. Thus
the idea is not only preserved, but also the
acoustic sign, since there is a discrimination
among many and selection of the one proper to
the object. As speech is impossible while the
vocal organs remain intact, it must be that
amnesia affects the motor elements. A similar
experiment may be made in writing; in cases
where the vietim of aphasia is not paralyzed we
arrive at the same results and the same conclu-
sion. The patient has retained the memory of
visual signs, while he has lost the memory of
movements necessary to their reproduction.
Some are able to copy, but when the original
is taken away they are helpless.

However, in advancing the theory of motor
amnesia as applicable to the majority of cases,
I do not pretend that the law is invariable. In
so involved a question one should guard against
absolute affirmation. In cases of chronic aphasia
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the patient often forgets vocal and written signs,
or at least recognizes them only after great effort
and prolonged hesitation. In such cases amnesia
is not limited to the motor elements alone. On
the other hand, we have seen that in certain
cases the patient is able to repeat or copy words.
Others can read aloud without being capable of
extempore speech; but this is exceptional.*
Many, however, are able to read mentally while
they can not read aloud. It sometimes happens
—although rarely—that the patient is able to ut-
ter a portion of a phrase off-hand without being
able to begin again. Brown-Sequard records the
case of a physician who talked in his sleep, al-
though when awake he was the victim of aphasia.
These instances, infrequent as they are, show that
motor amnesia is not invariable. It is the same
with this as with other forms of memory: under
certain exceptional conditions it revives,

An analogy may be cited in passing. The sub-
ject of aphasia, in attempting to repeat a word, re-
sembles exactly a person who is only able to recall
a fact with the assistance of another: the psycho-
logical mechanism of forgetfulness of signs is the
same as that of all forgetfulness. It consists of a
disassociation. An impression is forgotten when
it can not be revived by association, when it does
not enter into any series. In aphasia the idea is

* Falret, op. ¢it., p. 618.
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unable to resuscitate its corresponding sign or
motor expression. Here the disassociation is
more complete. It affects not only the Zerms
united by previous experience, but also ele-
ments which have been so closely welded to one
another as to appear to the consciousness as an
entity, to sustain whose relative independence
would seem the refinement of analytical subtilty,
if the disease did not itself afford demonstra-
tion.*

It is this close association of the idea, the sign
(vocal or written), and the motor element, which
renders it so difficult to establish in a definite and
indisputable manner that amnesia of signs is,
above all, a motor amnesia. As every conscious
state tends to translate itself into movement, as,
according to Bain, thought is only restrained ex-
pression, it is not possible by analysis alone to
Show definite separation among these three ele-
ments. It seems to me, however, that the mem-
ory of voeal and written signs which survives in
the intelligent subject of aphasia represents what

* Cases long confounded under the general term aphasia have
been carefully described of late under the head of verbal cecity
and verbal surdity (Wortblindheit, Worttaubheit). The pa-
tient is able to speak and write ; sight and hearing are conserved,
and yet the words that he reads or hears pronounced convey no
meaning to the mind; to him they are simple optical or acoustic
phenomena; they snggest no ideas, and have ceased to be signs.

This is another and rarer form of disassociation. For details see
Kussmanl, op. ¢it., ch. xxvii.
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is called the ‘‘inner voice,”” that minimum of de-
termination without which the mind would be on
the way to dementia, and, consequently, that the
motor elements alone are effaced in such in-
stances. On examining the opinions of the few
physicians who have made a special study of the
psychology of aphasia, I find that their theory
does not differ sensibly from my own except in
form. I have asked myself,” said Trousseau,
““if aphasia is not simply forgetfulness of those
instinetive and harmonious movements learned
from early infancy and constituting articulate lan-
guage ; and if, by this forgetfulness, the subject
of aphasia is not in the condition of a child taught
to stammer forth his first words, or of a deaf-
mute who, suddenly cured of his deafness, at-
tempts to imitate the speech of persons which he
hears for the first time. The difference between
the victim of aphasia and the deaf-mute would
then be, that one had forgotten what he had
learned, and that the other had not yet been
taught.”’ #

Kussmaul says: “If we consider memory as
a general function of the nervous system, there
must be for the combination of sounds into words
at once an acoustic memory and a motor memory.
Memory of words is thus double: 1, there is a
memory for words as far as they may be regarded

* Op. cit., p. T18.
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as groups of acoustic phenomena; 2, there is an-
other memory for words as motor images (Be-
wegungsbilder). Trousseau has observed that
aphasia may always be reduced to a loss of
memory either of vocal signs or of the means by
which words are articulated. W. Ogle also dis-
tinguishes two verbal memories, the first familiar
to every ome, through which we have conscious-
ness of a word, and the second through which
we are able to express it.” *

Is it necessary to admit that the residua cor-
responding to an idea, those which correspond
to its vocal sign, its graphic sign, and to the
movements that express the one or the other
—must we believe that these are associated in
the cortex? What anatomical conclusions are
we to draw from the fact that there may be
loss of memory of movements without that of
innate ideas, of speech without that of writing,
or of writing without that of speech? Are
motor residua localized in Broea’s convolution,
as some physiologists think? We can only
suggest these queries, which we are unable to
answer. The relation between sign and idea,
a simple fact in sabjective psychology, becomes
in positive psychology a complex problem which
can only be solved with a further development
of our knowledge of anatomy and physiology.

* Op. cit., p. 156.
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Having examined into the nature of amnesia
of signs, we have now to study its evolution. I
have endeavored to show that it is especially
concerned with the motor elements, and have
there pointed out its chief characteristic, but
whether this hypothesis is admitted or mnot
makes mno difference with what is to follow.
Sometimes aphasia is of very brief duration.
Sometimes it becomes chronie, and, if the pa-
tient is seen after the lapse of several years, his
condition is not found to be sensibly changed.
But there are cases where renewed apoplectic
attacks augment the intensity of the disease;
it then follows a progressive course which is of
the greatest interest to wus. Dissolution takes
place by stages, so that the memory is effaced
more and more in accordance with a regular
sequence. This sequence is, 1, words—that is to
say, rational language; 2, exclamatory phrases,
interjections — what Max Miiller calls emotional
language ; 3, in rare cases, gestures. Let us ex-
amine these three periods of dissolution in de-
tail; we shall then have made a comprehensive
study of amnesia of signs.

1. The first period is much the most impor-
tant, since it comprises the higher forms of
language, those which are distinctively human,
the products of the reasoning, faculties. Here

again disls_olution follows a determinate order.
)
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Physicians, even prior to contemporary investi-
gation into the mechanism of aphasia, noticed
that recollection of proper names is lost before
that of substantives, and that the latter in turn
precedes the loss of adjectives. This has been
confirmed by subsequent observation. ‘‘Substan-
tives,” says Kussmaul, ‘‘and especially proper
names and names of things (Szchnamen), are
more easily forgotten than verbs, adjectives, and
other parts of speech.”” ®* This fact has only
been noted by physicians in a casual way. Very
few have sought to discover the causes. It has,
in fact, no special interest from a professional
point of view, while of great importance in psy-
chology. We see at first glance that the progress
of amnesia is from the particular to the general.
It first effaces proper names which are purely in-
dividual, then the names of concrete things, then
substantives mot formed from adjectives, and,
finally, adjectives and verbs which express quali-
ties, states of being, and acts. Signs directly ex-
pressive of quality are the last to disappear. The
savant mentioned by Gratiolet, who, having forgot-
ten proper names, said, ‘“ My friend who invented *’
so and so, had reached the stage of designation
by qgualities. It has also been noted that many
idiots have memory only of adjectives (Itard).
The notion of quality is the most stable because

* Op, cit., p. 164.
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it is the first to be acquired, and because it is
the basis of the most complex mental conceptions.

As the particular is necessarily that which has
the least extension, and the general that which
has the most, we may say that the rapidity with
which signs disappear from the memory is in
inverse ratio to their extension; and as, other
things being equal, a term has more chances of
being repeated and fixed in the memory the
oreater the number of objects it represents, and
the least chance of being repeated and fixed in
the memory the smaller the number represented,
we see that the law of dissolution is definitively
supported by experimental conditions. In con-

nection with this subject the following passage
~ from Kussmaul may be read with advantage:
“ As the memory fails, the more concrete the con-
cept the quicker its corresponding term will dis-
appear. The cause of this is that our representa-
tion of persons and things is less firmly associated
with their names than with their relative abstract
terms, such as apply to their condition, relations,
or qualities. We can easily form mental images
of persons and things without their names, be-
cause the sentient image is more familiar than
the other image, the sign—that is to say, the
name., On the other hand, we acquire abstract
concepts only by the aid of words which give
them a stable form. That is why verbs, adjec-
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tives, pronouns, and especially adverbs, preposi-
tions, and conjunections are more firmly fixed in
the mind than substantives. We may suppose
that in the plexus of cells in the cortex the phe-
nomena of excitation and combination are much
more numerous for an abstract concept than for
a concrete concept; and, consequently, that the
organic connections uniting the abstract idea
with its sign are much more numerous than
those required in the case of a concrete idea.” *
Expressed in psychological terms, this last phrase
is equivalent to what we said above, viz., that
the stability of the sign varies directly as its
organization—that is to say, as the number of
experiences repeated and registered.

The science of langunage also provides us with
valuable illustrations which I can not ignore, even
at the risk of wearying the reader with a super-
abundance of evidence. The evolution of lan-
guage takes place, as we would naturally infer,
in an inverse order to that of its dissolution in
aphasia. But before having recourse to the law
of the historical development of language, it
would seem reasonable that we should first ex-
amine its individual development. This, how-
ever, is impossible. When we learn to speak,
our language is borrowed. Although a child, as

* Op. cit., p. 164,
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M. Taine has well said, ‘‘learns a language al-
ready made as a musician learns counter-point
and a poet prosody, that is to say, as a creative
genius,”” in fact he creates nothing. We are
therefore obliged to confine ourselves to historic
evolution. It is now well established that the
Indo-European languages have their origin in a
certain number of roots, and that these roots are
of two kinds: verbal or predicative, and pronomi-
nal or demonstrative. The first class, comprising
verbs, adjectives, and substantives, are, according
to Professor Whitney, signs indicative of acts or
qualities. The second class, whence come the pro-
noun and adverb (the preposition and conjunction
are of secondary formation), are not so numerous,
and indicate relative position. The primitive form
of word-signs is, therefore, an affirmation of qual-
ity. Then the verb and adjective are differentia-
ted. ¢ Names are derived from verbs by the in-
termediation of participles, which are simply ad-
jectives, with the wverbal derivation effaced.”*
The transformation of common nouns into proper
nouns is plain. Does not the natural evolution
of language explain the various stages of its
dissolution in aphasia, as far as a spontaneous
creation and the decay of a language artifically
learned are comparable ?

* F. Baudry, “De la science dun langage,” p. 16. For further
details see the works of Max Miiller and Professor Whitney.
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2. In examining in a general way the law of
the regression of memory, we saw that the mem-
ory of sensations was effaced after that of ideas.
By analogy we are led to the conclusion that in
the special case which we are considering—pro-
gressive ammnesia of signs—the language of the
emotions should disappear before the langunage of
reason. This deduction is fully proved by obser-
vation.

The best observers (Broca, Trousseau, Hugh-
lings Jackson, Broadbent, ete.) have recorded
many instances where victims of aphasia, com-
pletely deprived of speech and incapable of articu-
lating a single word voluntarily, were able to utter
not only exclamations, but complete phrases in
which they expressed anger or spite, or deplored
their infirmity. One of the most persistent forms
of language wunder such conditions is that of
oaths. |

We have remarked in a general way that
states of most recent formation are the first to
disappear, while the oldest are the last to be ef-
faced. We have here a confirmation: the lan-
gunage of the emotions is formed before the lan-
guage of ideas; it disappears after. Again, the
complex disappears before the simple, and the
langnage of reason compared with that of the sen-
sations is of extreme complexity.

3. The foregoing is applicable to gestures.
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This form of language, the most natural of all, is
not (like the interjection, for instance) simply a
mode of reflex expression. It appears in the
child long before articulate language. In certain
savage tribes it' plays a more important part than
spoken words. This innate langunage is rarely
lost. ““Those cases of aphasia in which we find
imitative disorders are always,” says Kussmaul,
“of an extremely complex nature. Sometimes
the patient realizes that his gestures are deceptive,
sometimes he is not conscious of their meaning.” *
Hughlings Jackson, who has given special atten-
tion to this point, notes that in certain cases the
patient can neither laugh, nor smile, nor weep,
except under stress of great emotion. He also
remarks that some affirm or deny by gestures,
without discrimination. One who still retained
a few interjections and gestures used them in an
unintelligible way and in a contrary sense. An
instance cited by Trousseau is a remarkable ex-
ample of purely motor amnesia as affecting ges-
tures. ‘I held my hands before me and moved
my fingers as if I were playing the clarionet, and
requested the patient to imitate me. He did so
with perfect precision. ‘You see,’ I said to him,
‘I am making the motions of a man who plays
the clarionet?’ He responded with an affirma-
tion. A few minutes later I asked him to go

* Op. eit., p. 160.
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through the same movements. He reflected for a
time, but was entirely unable to reproduce a mim-
icry so simple.”

Reviewing what we have gone over in this sec-
tion, we see that amnesia of signs progresses from
proper names to substantives, then to adjectives
and verbs, then to the langunage of the emotions,
and finally to gestures. This destructive move-
ment does not take place at random ; it is gov-
erned by a rigorous principle—from the least or-
ganized to the most organized, from complex
to simple, from the least automatic to the most
automatic.* What has been said above with
regard to the general law of reversion of memory
might be repeated here, and it is not one of the
least significant proofs of its exactitude that it
should be verified in cases of partial amnesia, the
most important, the most systematic, and the
best known of all affections of the memory.
There is still space for a counter-proof. When
amnesia of signs is complete and recovery begins,
do they return in inverse order to that in which
they disappeared ? Illustrations are rare. I find,
however, a case recorded by Dr. Grasset of a
man who was seized with ‘‘ complete inability of
expressing his thoughts either by speech, by writ-
ing, or by gestures. After a time the faculty of

* [t is a remarkable fact that many subjects of aphasia who
are unable to write are still capable of signing their names,
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expression returned little by little, first manifest-
ing itself through gestures, then through speech
and writing.” * It is probable that other exam-
ples of this kind might be found if special atten-
tion were given to the subject by qualified ob-
servers.

* & Revue des sciences médicales,” ete., 1878, t. ii, p. 684,



CHAPTER 1V.

EXALTATIONS OF MEMORY, OE HYPERMNESIA.

Upr to this point our pathological study has
been limited to forms destructive of memory ; we
have thus seen its diminution or effacement. But
there are cases entirely opposite in character,
where functions that were apparently obliterated
are revived, and vague recollections attain to ex-
traordinary intensity. Is this exaltation of mem-
ory, which physicians term hypermnesia, a morbid
phenomenon? It is, at least, an anomaly. And,
as it i1s always associated with some organic dis-
order, or with some curious or unusual condition,
there can be no doubt that it comes within the
province of this work. Its study is less instruc-
tive than that of amnesia, but a monograph
should neglect nothing that may throw light upon
the subject in hand. We shall see, moreover,
that it teaches us something with regard to the
persistence of recollections.

Excitations of memory are general or par-
tial. |
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T

General excitation of memory is difficult to de-
fine, since the degree of excitation is entirely rela-
tive. It would be necessary to compare memory
with memory as existing in the same person. The
power of memory varying with the individual,
there is no common measure; amnesia with one
may be hypermnesia in another. It is, in fact, a
change of fone produced in the memory as in all
other forms of psychical activity, thought, imagi-
nation, sensibility. Moreover, when we say that
excitation is general, we only state a reasonable
induction. As memory is subject to the condi-
tion of consciousness, and as consciousness is only
evolved in the form of a succession, all that we
can say is that, during a greater or less period of
time, a multitude of recollections spring up on
every side. General excitation of memory seems
to depend entirely upon physiological causes, and
particularly upon the rapidity of the cerebral cir-
culation. Hence, it frequently appears in acute
fevers. It is still more common in maniacal exci-
tation, in ecstasy, in hypnotism ; sometimes it ap-
pears in hysteria and in the early stages of certain
diseases of the brain.

Aside from these cases which are distinctively
pathological, there are others of a more extraordi-
nary nature, which probably arise from the same
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cause. There are several accounts of drowned
persons saved from imminent death who agree
that at the moment of asphyxia they seemed to
see their entire lives unrolled before them in the
minutest incidents. One of them testifies that
‘“every instance of his former life seemed to
glance across his recollection in a retrograde suec-
cession, not in mere outline, but the picture
being filled with every minute and collateral feat-
ure,” forming ‘“a kind of panoramic picture of his
entire existence, each act of it accompanied by a
sense of right and wrong.” An analogous case is
that of ““a man of remarkably clear head,” who
‘“was crossing a railway in the country when an
express train at full speed appeared closely ap-
proaching him. He had just time to throw him-
self down in the center of the road between the
two lines of rails, and as the vast train passéd
over him, the sentiment of impending danger to
his very existence brought vividly into his recol-
lection every incident of his former life in such an
array as that which is suggested by the promised
opening of ‘the great book at the last great
day.’”* Even allowing for exaggeration, these
instances show a superintensity of action on the
part of the memory of which we can have no idea
in its normal state.

* For these cases, and others of like nature, see Forbes Wins-
low, op. cit., p. 303, et seq.
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I shall cite a final illustration of exaltation of
memory due to intoxication from the use of
opium, and request the reader to note in what
manner it confirms the explanation given above
with regard to the mechanism of recollection.
“Sometimes,” writes De Quincey in his ¢ Confes-
sions of an English Opium-Eater,” ¢ sometimes I
seemed to have lived for seventy or a hundred
years in one night. . . . The minutest incidents
of childhood, or forgotten scenes of later years,
were often revived. I could not be said to recol-
lect them ; for, if I had been told of them when
waking, I should not have been able to acknowl-
edge them as parts of my past experience. But,
placed as they were before me, in dreams like in-
tuitions, and clothed in all their evanescent cir-
cumstances and accompanying feelings, I recog-
nized them instantaneously” (p. 259).

All general excitations of memory are transi-
tory; they never survive the inducing causes.
Are there cases of permanent hypermmesia? If
the term is made to assume a slightly forced
meaning, it may be applied to the singular devel-
opment of memory that sometimes follows certain
injuries. Upon this point plenty of oft-repeated
stories may be found in old writers (Clement VI,
Mabillon, etc.). These statements may be ac-
cepted as true, for modern observers, Romberg
among Dtlhﬁers, have noted a remarkable and per-



178 DISEASES OF MEMORY.

manent development of memory after shocks, at-
tacks of small-pox, ete. The mechanism of this
metamorphosis being inscrutable, there is no rea-
son why we should dwell upon it here.

1I1.

Partial excitation is from 1its nature fixed
within definite limits. The ordinary tone of the
memory being generally maintained, special de-
velopment of any form is very noticeable. Hy-
permnesia of this kind is the necessary correla-
tive of partial amnesia ; it proves once more and
in another way that the memory is made up of
memories. In the evolution of partial hyper-
mnesia no law is discernible. Each case presents
itself as an isolated fact—that is to say, as the re-
sultant of certain conditions which we are unable
to determine. Why should a certain group of
cells forming a given dynamical association be
spurred into action more than any other? We
can give no reason, either physiological or psy-
chological. The only cases where there would
scem to be any trace of a law are those men-
tioned in the following pages where several lan-
guages returned successively to the memory.
Partial excitation nearly always results from mor-
bid causes indicated above; but it sometimes oc-
curs in a state of health, as will be seen from the
two examples following :—
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““A lady, in the last stage of a chronic dis-
ease, was carried from London to a lodging in
the country; there her infant daughter was taken
to visit her, and, after a short interview, carried
back to town. The lady died a few days after,
and the daughter grew up without any recollec-
tion of her mother till she was of mature age.
At this time she happened to be taken into the
room in which her mother died, without knowing
it to have been so; she started on entering it,
and, when a friend who was along with her asked
the cause of her agitation, she replied: ‘I have a
distinet impression of having been in this room
before, and that a lady, who lay in that corner,
and seemed very ill, leaned over me and wept.”” *

A clercyman endowed with a decidedly artis-
tic temperament (a fact worth noting) went with
a party of friends to a castle in Sussex, which
he did not remember ever to have previously vis-
ited. ‘“As he approached the gateway, he be-
came conscious of a very vivid impression of
having seen it before; and he ‘seemed to him-
self to see’ not only the gateway itself, but don-
keys beneath the arch, and people on the top of
it. His conviction that he must have visited the
castle on some former occasion made him inquire
from his mother if she could throw any light on
the matter. She at once informed him that, be-

* Abercrombie, * Essay on the Intellectual Powers,” p. 120.
1
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ing in that part of the country when he was
about eighteen months old, she had gomne over
with a large party, and taken him in the pan-
nier of a donkey; that the elders of the party,
having brought lunch with them, had eaten it on
the roof of the gateway where they would have
been seen from below, while he had been left on
the ground with the attendants and donkeys.”*

The mechanism of recollection in these two
cases leaves no room for misunderstanding. There
was in each instance revivification by contiguity
in space. These examples only present in a more
striking and less common form what is constantly
occurring every day of-our lives. Who has not,
in order to recover an impression momentarily
lost, made his way to the spot where the idea
first arose in order to place himself as far as
possible in the same material situation, and at
length find it suddenly revived? As to hyper-
mnesia from morbid causes, I shall give but one
example which may serve as a type:

“ A case has been related to me,” says Aber-
crombie, ‘‘of a boy who at the age of four re-
ceived a fracture of the skull, for which he un-
derwent the operation of trepan. He was at the
time in a state of }perfect- stupor, and after his
recovery retained no recollection either of the
accident or of the operation. At the age of fif-

¥ Carpenter, op. cit., p. 451.

e e i
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teen, during the delirium of a fever, he gave his
mother a correct deseription of the operation, and
the persons who were present at it, with their
dress and other minute particulars. He had never
-been observed to allude to it before, and no
means were known by which he could have ac-
quired the circumstances which he mentioned.” *

The complete recovery of a forgotten language
merits attention. The case reported by Coleridge
is well known, and there are many others of the
same kind to be found in the works of Aber-
crombie, Hamilton, and Carpenter. The anss-
thetic sleep induced by chloroform or ether some-
times produces the same effects as does febrile
excitation. ‘“An old forester had lived in his
boyhood on the frontier of Poland, where he had
never spoken anything but the Polish tongue.
Afterward he lived in the German districts, and
his children assert that for thirty or forty years
he neither heard nor pronounced a single Polish
word. During an attack of anaesthesia which
lasted nearly two hours, he spoke, prayed, and
sang, using only the Polish language.” +

More curious than the return of one language
is the progressive return of several languages.
Unfortunately, authors who have reported facts

* Op. cit., p. 149.
t Duval, ** Nouveaun dict. de médecine,” article * Hypnotisme,”
p. 144, :
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of this kind speak of them as simple curiosities
without giving the information necessary for their

interpretation. The most clearly described case

is recorded by Dr. Rush, of Philadelphia. “Dr.
Scandella, an ingenious Italian, who visited this
country a few years ago, was master of the Ital-
ian, French, and English languages. In the be-
ginning of the yellow fever, which terminated his
life, . . . he spoke English only; in the middle
of the disease, he spoke French only; but, on
the day of his death, he spoke only in the lan-
guage of his native country.”* The same author
speaks in a very confusing way of a woman sub-
ject to attacks of temporary insamity. At first
she spoke bad Italian; at the most acute period
of the disease, French; during the subsidence of
the attack, German; and, when she had entered
upon the road to convalescence, she returned to
her mother-tongue, English. Setting aside regres-
sion through several languages for more simple
cases, we find illustrations in abundance. A
Frenchman living in England, speaking English
perfectly, received a blow on the head. During
the illness that followed he was only able to reply
to questions in French. But there is no observa-
tion more instructive than the following, also re-
ported by Dr. Rush. He knew, he tells us, a

# ¢ Medical Inquiries and Observations upon Diseases of the
Mind,” p. 277.




EXALTATIONS OF MEMQRY, OR HYPERMNESIA. 183

German, for many years minister of the Lutheran
Church in Philadelphia, ““who, in visiting the old

Swedes who inhabited the southern district of the
~ city, upon their death-beds, was much struck in
hearing some of them pray in the Swedish lan-
guage, who he was sure had not spoken it for fifty
or sixty years before, and who had probably for-
gotten it.”” * Forbes Winslow also notes a case
of a physician who had in early life renounced
the principles of the Roman Catholic Church, and
who, during an attack of delirium preceding his
death, prayed only in the forms of the Church of
Rome, all recollection of the prescribed formulee
of the Protestant religion being obliterated.t

- This return of languages and forgotten phrases
seems to me, when properly interpreted, to be
only a particular case of the law of regression.
In the progress of a morbid action which nearly
always ends in death, the most recent formations
of memory are first destroyed, and the destructive
work goes on, descending, so to speak, from layer
to layer, until it reaches the oldest acquisitions
—that is to say, the most stable—incites them to
temporary activity, brings them for a time into
consciousness, and then wipes them out for ever.
Hypermnesia would then be only the result of

* Op. cit., ibid.
t Op. cit., p. 266. [Chapter xv, on * Chronic Affections of the
Memory,” contains many interesting illustrations.—Tx.]
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conditions entirely negative; regression would
result, not from a normal return to consciousness,
but from the suppression of more active and more
intense states, like a weak voice that could only
make itself heard when more powerful organs of
speech had relapsed into silence. These aequisi-
tions of infancy and youth come into prominence,
not because of some ulterior force pushing them
out from their environment, but because there is
nothing left to interfere with their freedom of
action. Revivifications of this kind are, strictly
speaking, only a return to pristine vigor, to con-
ditions of existence which had apparently disap-
peared for ever, but which the retregrade work of
dissolution brings again into operation. I shall
abstain from reflections naturally suggested by
these facts, leaving such themes to the moralists.
Perhaps they will be able to explain how certain
religious ecstacies manifested in last moments are
in the view of psychology only the necessary ef-
fects of irremediable dissolution. Independently
of this unexpected confirmation of the law of re-
gression, another notable fact in the study of
hypermnesia is the surprising persistence of
those latent conditions of recollection which are
termed residua. If it were not for the diseases
of memory, we should never suspect their ex-
istence ; for consciousness left to itself can only
affirm the conservation of states that go to make
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up the current of life, and of a few others de-
pendent on the will and fixed by habit.

Must we infer from these revivifications that
absolutely nothing is lost upon the memory ?
that when a perception or impression has once
entered there it is indestructible ? that even the
most fleeting impression may be at any moment
revived? Many authorities, particularly Maury,
have supported these queries with striking illus-
trations. However, if any one chooses to main-
tain that, even without the assistance of morbid
causes, residua sometimes disappear, there are
no means of disproving the assertion.® If is pos-
sible that certain cellular modifications and dy-
namic associations are too unstable to last. But
we may at least say that persistence, if not abso-
Iute, is the general rule, and that it includes an
immense majority of cases. As to the method
by which these distant recollections are conserved
and reproduced we know nothing. I can only
explain how the hypothesis adopted throughout
this work may be applied here.

If we assume cellular modifications and dy-
namic associations as the material basis of recol-
lection, there is no memory, it matters not how
crowded it may be, that is not able to retain all
that comes within its grasp, for, if possible cellu-

* See article by M. Delbcenf in- the “Revue Philosophique,”
February 1, 1880,
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lar modifications are limited, the possible dynamic
associations are innumerable. We may suppose
that the old associations reappear when the new,
temporarily disorganized, leave the field {free.
The possible number of revivifications being
greatly diminished, the chances are proportion-
ately increased for the return of the most stable—
that is to say, the longest-formed—associations.
But I can not dwell upon a hypothesis incapable
of proof, since my purpose is to keep within the
boundaries of positive knowledge.

There is an illusion of a curious nature that
can not be referred to any of the morbid types
which precede. It is not of frequent occurrence,
or at least is rarely observed, only three or four
cases being known, and it has not yet received
any particular designation. Wigan calls it, im-
properly, double consciousness; Sander, an illu-
sion of memory (Hrinnerungstauschung). Oth-
ers have given it the name of pseudo-memory,
which seems to me to be preferable to either of
the foregoing. It consists in the belief that a
new state has been previously experienced, so
that when produced for the first time it seems
to be a repetition. Wigan, in his well - known
work on ¢ Duality of the Mind,” tells us that
when present at the funeral of the Princess Char-
lotte, in Windsor Chapel, he suddenly had the

i
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conviction that he had witnessed the same scenes
somewhere before. This illusion was momentary,
but there are instances of others more durable.
Lewes associates the phenomenon with other illu-
sions of more frequent occurrence. Sometimes
in a strange region a sudden turn in the road
brings us face to face with a landscape which we
seem to have beheld before. Coming into the
presence of a person for the first time, we feel as
if we had already seen him. Reading a book
with which we are unfamiliar, the thoughts and
the langunage appear as if they had been previ-
ously presented to the mind.*

The illusion is easily explained. The received
impression evokes analogous impressions in the
past, vague, confused, and scarcely tangible, but
sufficiently distinet to induce the belief that the
new state is a repetition. There is a basis of
resemblance between two states of consciousness
which is readily perceived and which leads to
an imaginary identification. It is an error, but
only in part, since there is really in the recorded
impressions of the past something resembling a
first experience. If this explanation is sufficient
for very simple cases, there are others where it is
inadmissible.

An invalid, Sander tells us, upon learning of
the death of a person whom he knew, was seized

* Lewes, op. ¢it., third series, p. 129.
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with an undefinable terror, because it seemed to
him that he knew of the event before. It
seemed to me that some time previous, while I was
lying here in this same bed, X. came to me and
said, ‘Milleris dead.” I replied, ¢ Miiller has been
dead for some time; he can not die twice.””*

Dr. Arnold Pick reports a case of pseudo-mem-
ory the most complete within my knowledge.
The disorder assumed an almost chronic form.
An educated man, who seems to have understood
his disease, and who himself gave a written de-
seription of it, was seized at the age of thirty-two
with a singular mental affection. If he was pres-
ent at a social gathering, if he visited any place
whatever, if he met a stranger, the incident, with
all the attendant circumstances, appeared so fa-
miliar that he was convineced of having received
the same impressions before, of having been sur-
rounded by the same persons or the same objects,
under the same sky and the same state of the
weather. If he undertook any mew occupation,
he seemed to have gone through with it at some
previous time and under the same conditions.
The feeling sometimes appeared the same day, at
the end of a few moments or hours, sometimes not
till the following day, but always with perfect
distinctness.t

* Sander, * Archiv far Psychiatrie,” 1878, iv.
¢ Archiv fur Psychiatrie,”” 1876, vi, 2.
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In this phenomenon of pseudo-memory there is
an anomalous condition of the mental mechanism
which eludes investigation and which is difficult
to understand in a state of health. The patient,
even if he were a good observer, could not analyze
his symptoms without ceasing to be a dupe. It
would appear from the examples given that the
received impression is reproduced in the form of
an image (in physiological terms, there is a repeti-
tion of the primitive cerebral process). There is
nothing extraordinary in this; it oceurs in the
case of all recollection not stimulated by the act-
ual presence of the object. The whole difficulty
lies in determining in what manner the image,
formed a minute, an hour, a day after the real
state, gives to the latter the character of a repeti-
tion. It may be assumed that the mechanism of
recollection, or localization in time, acts in a retro-
grade manner. For my part I prefer the expla-
nation following.

The image, formed as intimated abeve, is very
intense and of the nature of a hallucination ; it
imposes itself upon the mind as a reality because
there is nothing by which the illusion may be
rectified. Hence, the real impression is relegated
to a secondary place as a recollection; it is lo-
calized in the past, wrongly if the facts are con-
sidered in an objective sense, rightly if we take

the subjective view. This illusory state, although
17
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very active, does not efface the real impression,
but, as it is detached from it, as it is produced
by it, it appears as a second experience. It takes
the place of the real impression, it appears to be
the most recent; is so, in fact. To us, judging
from the outside, the idea that the impression has
been twice received is scouted as absurd. To the
patient, judging from the testimony of conscious-
ness, it is true that the impression has been're-
ceived twice, and within these limits his affirma-
tion is incontestable. In support of this explana-
tion, it may be well to note that pseudo-memory
is nearly always associated with mental disorder.
Dr. Pick’s case ended in a form of insanity, the
delirium of fancied persecution. The formation
of illusory images is, therefore, perfectly natural.
I do not pretend, however, that my theory is the
only one possible. For a state so unusual more
and better observations are necessary.*

* If we have said nothing with regard to the condition of
memory in insanity it is because that collective term designates

very different states, of which the most important have been
mentioned in the proper place (mania, general paralysis, demen-

tia, ete.). It may be of service to the reader, however, if his at-

tention is called to the following passage from Griesinger, which
covers the subject in a general way. “ As to memory,” he says,
‘it presents three notable differences in the insane. Sometimes
it is perfectly faithful, for events of early life as well as for those
which have oceurred during disease. More often it is weak in
some respects; this is especiallv the case in dementia. In other
cases incidents of the former life are either completely effaced
from the memory (which is very rare), or they are referred to
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such a distance (and this is more frequent) as to become so vagune
and strange that the patient is scarcely able to recognize them as
having come within the range of his experience. . . .

“A person cured of insanity ordinarily remembers events
which happened during the progress of the disease, and is often
able to recount with surprising fidelity and precision the minutest
incidents that took place, and to explain in detail the motives and
mental disposition that governed his actions. He is also often
able to describe every gesture, fone, ahd change of countenance in
those who visited him. This is particularly noticeable in persons
cured of melancholia or the less pronounced forms of mania; less
g0 in monomania, when the patient’s recollections are usnally
much confused. When a recovered patient declares that he is
unable to remember what took place during his insanity, the as-
sertion should be accepted with reserve, since shame often
keeps him silent.” (* Treatise on Mental Diseases.”) See, also,
Maudsley in ** Reynolds’s System of Medicine,” v. ii, p. 26. The
weakness of the memory in drunkenness is well known. There
are many examples of violent acts committed in this state of
which no recollection remained. Chronie aleoholism impoverishes
the memory without effacing it altogether; in its final stages it
develops into dementia and amnesia.



CHAPTER V.
CONCLUSION.

To describe the various diseases of memory,
and to seek to determine the law which governs
their evolution, has been our endeavor up to this
point. In conclusion, something should be said
with regard to causes —of immediate organic
causes, that is. Even when reduced to these
terms, the etiology of diseases of memory is very
obscure, and what is definitely known concerning
it may be stated in very brief space. Memory
consists of a conservation and a reproduction:
conservation seems to depend especially upon nu-
trition ; reproduction upon general or local cir-
culation.

I

Conservation, which is, on the whole, the more
important of these two funections, since without
it reproduction is impossible, supposes a primary
condition that can only be expressed in the vague
phraseology, ‘‘a normal constitution of the brain.”
We have seen that idiots are the subjects of con-
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genital amnesia, of an innate inability to fix im-
pressions. This first condition is, therefore, a pos-
tulate ; it is less a condition of memory than an
essential condition of the existence of memory.
It is found, in fact, in all persons of a healthy
mental state. This normal constitution being
granted, it is not enough that impressions be re-
ceived ; they must be fixed, organically registered,
conserved ; they must produce permanent modi-
fications in the brain; the modifications impressed
upon the nerve-cells and -filaments, and the dy-
namic associations which these elements form
must be stable. This result can depend only on
nutrition. The brain, and particularly the gray
substance, receives an enormous amount of blood.
There is no portion of the body where the work
of nutrition is more complete or more rapid. We
are ignorant of the special mechanism of this work.
Histology can not follow molecular changes. We
can only observe effects; all the rest is hypoth-
esis. But there are facts enough to prove the
direct relation between nutrition and the memory.

That children learn with marvelous facility,
and that everthing depending upon memory, such
as the acquirement of a language, is easily mas-
tered by them, is a matter of common observa-
tion. We also know that habits (a certain form
of memory) are more readily acquired in child-
hood and youth than in after-life. At the former
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period the activity of the processes of nutrition is
so great that new associations are rapidly estab-
lished. In the aged, on the contrary, the prompt
effacement of new impressions coincides with a
notable diminution of this activity. What is
quickly learned is soon forgotten. The expres-
slon ‘‘to assimilate knowledge” is not a meta-
phor. The psychical fact has an organic cause.
For the fixation of recollections, time is necessary,
since nutrition does not do its work in a mo-
ment ; the incessant molecular movement of which
it is composed must follow a constant path in
order that an impression periodically renewed
may be maintained.*

* ¢ A distinguished theatrical performer,” says Abercrombie,
‘“in consequence of the sudden illness of another actor, had occa-
cion to prepare himself, on very short notice, for a part which
was entirely new to Him; and the part was long and rather diffi-
cult. He acquired it in a very short time, and went through it
with perfect accuracy, but immediately after the performance for-
got every word of it. Characters which he had acquired in a
more deliberate manner he never forgets, but can perform them
at any time without a moment’s preparation; but, in regard to the
character now mentioned, there was the further and very singu-
lar fact that, though he has repeatedly performed it since that
time, he has been obliged each time to prepare it anew, and has
never acquired in regard to it that facility which is familiar to
Lim in other instances. When questioned respecting the mental
process which he employed the first time he performed this part,
he says that he lost sight entirely of the audience, and seemed to
Liave nothing bhefore him but the pages of the book from which he
had learned it; and, that if anything had occurred to interrupt the
illusion, he should have stopped instantly.” (Op. eif., p. 103.)



CONCLUSION. 195

Fatigue in any form is fatal to memory. The
received impressions are not fixed ; reproduction
is slow, often impossible. Fatigue is a result of
superactivity in an organ by which nutrition
suffers and languishes. With a return to normal
conditions memory returns. The incident related
by Holland, cited in a previous chapter, offers
explicit testimony upon this point. We have
also seen that, in cases where amnesia follows
cerebral shock, forgetfulness is always retrograde,
extending over a more or less protracted period,
previous to the accident. Most physiologists who
have given attention to this phenomenon explain
it as resulting from defective nutrition. Organic
registration, which consists in a nutritive modifi-
cation of the cerebral substance, is for some rea-
son wanting. Finally, it should be remembered
that disease of memory in its gravest form—pro-
gressive amnesia of dementia, old age, or general
paralysis—is caused by an increasing atrophy of
the nervous elements. The capillaries and cells
undergo degeneration; the latter finally disap-
pear, leaving in their place only ineffective débris.

These facts—physiological and pathological—
show that there is between nutrition and conser-
vation the relation of cause and effect. There is
an exact coincidence in the periods of culmina-
tion and decline. Variations, short or long, in
one, have corresponding variations in the other.
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If one be active, or moderate, or languishing, the
other is similarly affected. Conservation of im-
pressions must, therefore, be conceived not in a
metaphysical sense as ‘‘a faculty of the mind,”
existing no one knows where, but as an acquired
state of the cerebral organism which implies the
possibility of conscious states when their condi-
tions of existence are fulfilled. The extreme ra-
pidity of nutritive changes in the brain, which
at first thought would seem to be a source of
instability, is in reality the cause of the fixation
of recollections.

““The waste following activity is restored by
nutrition, and a trace or residuum remains em-
bodied in the constitution of the nervous center,
becoming more complete and distinet with each
succeeding repetition of the impression; an ac-
quired nature is grafted on the original nature
of the cell by virtue of its plastic power.” * We
here touch the primal meaning of memory as a
biological fact: it is an impregnation. Hence it
is not surprising that the eminent English sur-
geon, Sir James Paget, in treating of the perma-
nent modifications made in the living tissues by
contagious diseases, should express himself in the
following terms, particularly applicable o our
discussion: ‘It is asked,” he says, ‘“how can
the brain be the organ of memory when you

* Maudsley, “ Physiology and Pathology of the Mind,” p. 91.
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suppose its substance to be ever changing? or
how is it that your assumed nutritive change of
all the particles of the brain is not as destruc-
tive of all memory and knowledge of sensuous
things as the sudden destruction by some great
injury is? The answer is, because of the exact-
ness of assimilation accomplished in the forma-
tive process: the effect once produced by an im-
pression upon the brain, whether in perception
or in intellectual act, is fixed and there retained ;
because the part, be it what it may, which has
been thereby changed, is exactly represented in
the part which, in the course of nutrition, suc-
ceeds to it.”” * Paradoxical as it may appear, the
connection between contagious diseases and the
memory is, from a biological point of view, rig-
orously exact.
IT.

In a general way, reproduction of impressions
seems to depend upon the circulation. It is a
problem much more obscure than the preceding,
and concerning which we have very incomplete
data. The first difficulty arises from the rapidity
of action and change; the second from the com-
plexity of those funections. Reproduction, more-
over, does not depend entirely upon the general
circulation ; it is dependent upon the -circum-
seribed circulation in the brain, and here again

* i Lectures on Surgical Pathology,” p. 58.
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there are probably local variations of great in-
fluence. Nor is this all : we must also consider
the quality of the blood as well as its quantity.
It is impossible to determine, even in a general
way, the importance of each of these factors in
the mechanism of reproduction. We can only
point out that the circulation and the repro-
duction of impressions have correlative varia-
tions. The facts supporting this view are as fol-
lows:

Fever, in its various stages, is accompanied
by extreme cerebral activity. In this activity
the memory participates. We have even seen
at what point of excitation it may be effaced.
It is known that in fever the rapidity of the cir-
culation is excessive, that the blood is altered
from its normal state, and that it is charged
with the waste products arising from too rapid
combustion. This variation in quality and quan-
tity finds its psychological expression in hyper-
mnesia. But, aside from a febrile state, “impres-
sions of trivial things, in which no particular
interest was taken, often survive in memory when
impressions of much more important or imposing
things fade away; and, on considering the eir-
cumstances, it will frequently be found that such
impressions were received when the energies were
high—when exercise, or pleasure, or both, had
greatly raised the action of the heart. That at
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times, when strong emotion has excited the circu-
lation to an exceptional degree, the -clustered
sensations yielded by surrounding objects are
revivable with great clearness, often throughout
life, 1s a fact noted by writers of fiction as a trait
of human nature.”” * We may note again the
ease and rapidity with which reproduetion takes
piace at that period of life when the blood is
driven through the veins in plentiful and swift-
moving streams, and how slow and diffienlt it
becomes when the circulation diminishes with
advancing years. If is also noticeable that in
the latter part of life the composition of the
blood is changed, it being less rich in red cor-
puscles and albumen. In those exhausted by
long illnesses memory is enfeebled with the cir-
culation. ‘“Highly nervous subjects, too, in
whom the action of the heart is greatly low-
ered, habitually complain of loss of memory and
inability to think —symptoms which diminish as
fast as the mnatural rate of circulation is re-
gained.” +

Exaltation of the memory ensues when the
circulation is increased by stimulants, such as
hasheesh, opium, ete., which execite the nervous
system and then leave it in a state of depression.
Other therapeutic agents induce a contrary effect,

* Spencer, “ Principles of Psychology,” v. i, p. 235,
t Spencer, op. cit., v. i, p. 23T.
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bromide of potassium, for example, which is
sedative or hypnotie in its action, and, taken in
large doses, retards the circulation. A clergyman
was obliged to discontinue its use; he had very
nearly lost his memory, which returned when the
medicine was suspended.

From a consideration of all these facts we reach
a general conclusion: a normal exercise of the
memory supposes an active circulation, and blood
rich in the materials necessary for integration
and disintegration. When this activity is un-
duly increased, there is a tendency toward mor-
bid excitation; when it decreases, there is a
tendency toward amnesia. We can push our
conclusions no further without entering the do-
main of pure hypothesis. Why is a given group
of recollections revived or effaced in preference
to any other? We do not know. There is so
much that is uncertain in every case of amnesia
or hypermnesia that it would be vain to attempt
an explanation. It is probable that transitory
organic modifications arising from infinitesimal
causes are the inducing agents by which one
series is called into action and another repressed.
If a single nervous element is destroyed or
paralyzed, that suffices; the well-known mechan-
ism of association will explain the rest. Some
physiologists have advanced the theory that
limited and temporary lapses of memory are
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due to local and transient modifications in the
caliber of the arteries under the influence of
the vaso-motor nerves. The reason for this view
is that the return of mental power is sudden
and is ordinarily induced by strong emotion,
and that the emotions exercise a particular sway
over the vaso-motor system. In cases of com-
plete loss of memory, of which we have given
many examples, return depends upon the cireu-
lation and nutrition. If sudden, which rarely
happens, the most probable hypothesis is that
the cause was a suspended funection, a state of
inhibition, which was abruptly terminated ; this
problem is one of the most obscure in the physi-
ology of the nervous system. If recovery result
from re-education (as it ordinarily does), the
chief part devolves upon nutrition. The rapidity
with which the patient learns shows that all was
not lost. The cells may have been atrophied ;
but, if their nwclei (generally considered as the
seat of reproduction) give origin to other cells,
the bases of memory are re-established ; the
new cells resemble the parent-cells by virtue of
that tendency of every organism to maintain
its type, and of every acquired modification to
transmit its characteristics to succeeding forms;
memory in this case is only a phase of hered-
ity.*
* For details, see * Brain,” articles cited in cl. ii, § 1.
18
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1EEH

To sum up, memory is a general function of
the nervous system. It is based upon the faculty
possessed by the nervous elements of conserving
a received modification and of forming associa-
tions. These associations, the result of experi-
ence, we have styled dynamic, to distinguish them
from natural or anatomical associations. Conser-
vation is assured by nutrition, which is always
recording because always renewed. The power of
reproduction depends, above all, upon the circula-
tion. Conservation and reproduction: all that is
essential to memory is thus united with the fun-
damental conditions of life. The rest—conscious-
ness, localization in the past—is only superadded.
Psychical memory is nothing but the highest and
most complex form of organic memory. If we
limit investigation to that, as many psychologists
have done, we condemn ourselves in advance to
the pursuit of mere abstractions. These prelimi-
nary propositions established, we have classified
and described the diseases of memory ; and, as
special observation is of greater service, more in-
structive and suggestive, than a general descrip-
tion, we have given of each morbid type clear and
authentic examples. Having passed in review a
long series of observations, we have sought to
formulate certain general conclusions. In the
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first place, we have shown the necessity of resolv-
ing memory into memories, the independence of
each form being clearly established by morbid
cases. We then demonstrated that dissolution of
memory followed a law. Setting aside secondary
disorders of brief duration which throw very little
light upon those which are normal in their
method of evolution, we have arrived at the fol-
lowing conclusions :

1. In cases of general dissolution of the mem-
ory, loss of recollections follows an invariable
path : recent events, ideas in general, feelings, and
acts.

2. In the best-known cases of partial dissolu-
tion (forgetfulness of signs), loss of recollection
follows an invariable path: proper names, com-
mon nouns, adjectives and verbs, interjections,
gestﬁres.

3. In each of these classes the destructive
process is identical. It is a regression from the
new to the old, from the complex to the simple,
from the voluntary to the automatic, from the
least organized to the best organized.

4. The exactitude of the law of regression is
verified in those rare cases where progressive dis-
solution of the memory is followed by recovery ;
recollections return in an inverse order to that in
which they disappear.

5. This law of regression provides us with an
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explanation for extraordinary revivification of
certain recollections when the mind turns back-
ward to conditions of existence that had appar-
ently disappeared for ever.

6. We have founded this law upon this physio-
logical principle: Degeneration first affects what
has been most recently formed ; and upon this
psychological principle: The complex disappears
before the simple, because it has mnot been re-
peated so often in experience.

Finally, our pathological . study has led us to
this general conclusion: Memory consists of a
process of organization of variable stages between
two extreme limits—the new state, the organie
registration.
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implies time, 48 ; its hizhest form,
58 ; forgetfulness a condition of,
61; a morphology, 62 ; heredita-
ry, 65; depends upon nutrition,
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67, 193-197; motor, 154, 159;
acoustic, 159; visual, 159, 160;
nature of, 161; case of dis-

ruption of, 99, 100; nature of |

double, 106 ; loss of, 116-122; its
most lasting form, 130; law of
its progressive destruction, 121 ;
order of its re-establishment,
123-127; import of the word,

136; inecualities of, 136; causes |

of, 187; varieties of, 135; of
an apple, analysis of, 42; of
a word, analysis of, 43; gen-
eral excitation of, 175 ; partial
excitation of, 178; fatigue in,
1945.

Mental activity in amnesia of signs,
casges of, 157.

Mental automatism, 72; instances
of, 72; psycholozy of, 73; con-
sclousness in, 74.

Mental dizease, early indications of,
109.

Morel, 73.

Motor amnesia, 155-165 ; as affect-
ing mestures, 171.

Motor memory, 154,

Motor regjdua, 155-159.

Mozart, 137.

Miiller, Max, 165.

Names, why forgotten before ab-
stract terms, 167 ; how derived,
169.

Natural classification of mental dis-
eases, 70,

Nerve cells, 24, 27, 38, 67.

Nervous discharges, 38.

Nervous system : its relation to con- |

sciousness, 32 ; to reflex conscious-
ness, 3.
Nervous tissue, 14, 67.
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Newton, 55.
Nutrition and memory, 193, 197.

Ogle, W, 164.

Order of intensity of mental states,
rirfE

Orgzanie acquisitions the last to fail,
121. :

| Organic consciousness, 108,

Organic memory, 10; how acquired,
14 ; instances of, 17 ; seat of, 16 ;
relation of, to consciousness, 63,
64, last to fail, 95.

Opium, 199.

Paget, Sir James, 196.

Paralysis, general, 116, 143.

Partial amnesia, 116; of signs,
151.

Partial disorders of memory, 70.

Partial excitation of memory, cases
of, 179,

Perlect memory, 10.

Periodical amnesia, 71, 98 ; case of,
99, 101, 102, 103; disruption of
memory imperfect in, 104; gen-
eral characteristics of, 105 ; only
a secondary phenomenon, 112;
results from drunkenness, 115.

Personality, 98, 107 ; its true basis,
109 ; disintegration of, 121.

. Physiological cause of amnesia, 96.
' Pick, Dr. Arnold, 188.
| Present time, 49,

Primitive acquisitions, why stable,
129.

Primitive automatic movements,
how acquired, 15.

Progressive amnesia, 116 ; recovery
from, rare, 122,

Pronominal or demonstrative reots,
169, ;
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Pronouns, memory of, 168.

Proper names, loss of recollection
of, 1€6.

Proper nouns changed to common,
169,

Pseudo-memory, 186; explanation
of, 189.

" Psychical element of memory, 10.

Psychical memory, 17, 202.

Psychology, results of its further
study, 79 ; its relation to sizns,
151.

Psychology, the new; its teachings
regarding memory, 9.

Psychological importance of move-
ments, 154.

Psychological interpretation of epi-
leptic amnesia, 73.

Puberty, 111.
Quality, notions of, 167.

Recollection, 10; first condition of,
12 ; what itis, 46 ; stages of, 65 ;
contraction of, 69; its most un-
stable form, 62.

Re-education, instances of, 82-94;
nature of, 97.

Reference points, 50; what arethey ?
51, 52.

Reflex action, 35.

Regression, law of, 122,

Reproduction of cells, 67.

Residua, motor, 155 ; disappearance
of, 185.

Residuum, 196.

Logers, 56.

Roots, verbal and pronominal, 169,

Rush, Dr., 182,

Sander, 186.
Scandella, Dr., 182
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Scott, Walter, 55.

Secondary automatic actions, 14;
as shown in locomotion, 21 ; their
rclation to consciousness, 83.

Sharpey, 97.

Signs, amnesia of, 151.

Somnambulism, 104, 114,

Somnolence, followed by amnesia,
case of, 84.

Stability of recollections, how at-
tained, 62, G3.

Stewart, Dugald, 47, 186.

Stimulants, action of, upon memory,
199,

Substantives, memory of, 166, 168.

Suicide, in epileptie mania, 73.

Suspended animation, followed by
amnesia, case of, 82,

Taine, 47, 169.

Temporary amnesia, T1; of a de-
structive character, 79.

Thought, spced of, 34.

Trousseau, 157, 164, 169, 170.

Unconscious cerchration, 37.
Unconsciousness, 26.

Verbal rocts, 169.

Verbs, memory of, 167.

Vernet, Iorace, 157.

Vertigo, epileptie, 71; instances of,
72 : suicidein, 73 ; instance of, 18.

Vierordt’s experiment on the dura-
tion of small intervals, §9.

| Villiers, 95.

Visual perception, what it implies,
42 : mechanism of, 46; illusion
of, 61.

Whitney, Professor, 169.
Wigzan, 186.
Winslow Forbes, 45, 56, 97, 183
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gtrnciure and functions of the brain than Dr. Luys. His stodies on the anatomy
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tomical rezearches, but also by many functional observations of various other
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ments."—S¢. James's Gazetle.

“Dr. Luys, at the head of the great French Insane Asylum, is one of the most
eminent and saccessful investizators of cerebral science now living; and he has
given unquestionably the clearest and most interesting brief account yet made of
the structure and operations of the brain, We have been fascinated by this vol-
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ceptions of the universe which are now held as fundamental in physical science.
He takes up the leading modern doctrines which are based upen this mechanical
conception, such as the atomiec cozstitution of matter, the kinetic theory of gascs,
the conservation of energy, the nebalar hypothesis, and other views, to find how
much =tands upon solid empirical sronnd, and how much rests upon metaphys-
ical specnlation. Since the appearance of Dr. Draper's * Relirion and Science,’
no book has been published in the country calculated o make so deep an impres-
gion on thoughtful and edncated readers as this volume. . . . The range and
minuteness of the anthor's learning, the acuteness of his reasoning, and the
singular precision and clearness of his style, are qualities which very seldom
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THE FORMATION OF VEGETABLE MOULD, THROUGH THE
ACTION OF WORMS, WITH OBSERVYATIOGNS ON THEIR
HABITS. By CHarrLes Darwin, LL.D., F.R. S., agthor of * On the
Origin of Species,” ete., ete. With Illustrations. 12mo, cloth. Price, £1.50.

‘* Mr. Darwin’s little volume on the habits and insiincts of earth-worms is no
leas marked than the earlier or more elaborate efforis of hiz genius by freshness
of observation, nnfailing power of interpreting and correlzting facts, and logical
vigor in generalizing upon them. The main purpose of the work is to point out
the share which worms have taken in the formation of the layer of vegetable
mould which covers the whole surface of the land in every moderately humid
country. All lovers of nature will nnite in thankine Mr. Darwin for the new and
interesting lizht he has thrown npon a subject o long overlooked, yet so full of
interest and instroction, as the stroeture and the labors of the earth-worm.'—
Saturday Review.

* Respecting worms as among the most usefnl portions of animate nature,
Dr. Darwin relates, in this remarkable book, their etructure and habits, the part
thes have played in the burial of ancient buildings and the denudation of the
land, in the disintezration of rocks, the preparation of soil for the growth of
plants, and in the natural history of the world.""—Boston Advertiser.
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Organic Chemistry. Svo,
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Derivatives. Price, 25.00.
Vol. IHI.—Part II.—Completing the work. (In preparation.)

‘It is difficnlt fo praize too highly the selection of materials and their arrange-
ment, or the wealth of illustrations which explain and adorn the text. Whatever
tests of accuracy as to figures and facts we have been able to apply have been
satisfactorily met, while in clearness of statement this third volume leaves noih-
ing to be desired."—London Academiy.

THE ELEMENTS OF ECONOMICS. By Hexry Duxxixe MAcLEOD,
M. A., of Trinity College, Cambridge, and the lnner Temple, barrister-at-
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on Folitical Economy in the University of Cambridge. In two volumes.
Volume I now ready. 12mo, cloth. Price, $1.75.

¥ Mr. Macleod’s works on economic ecience have one great merit, they belong
to the class of books that ossist ingniry by zetting their readers thinking. The
views they =et forth are nct only often valuable in themselves, but they are the
renerative canse of ideas which may alzo be valuable in their readers. His
wooks, moreover, are written in the proper way. The subject is divided care-
fully in accordance with the opinions held by the author ; all elagsifications when
made are adhered to, and the deseriptions and definitions adopted are admirable
from his point of view, and in some cases from a wider stand-point.”— The Statist.

ADOLPH STRECHKER'S SHORT TEXT-BOOCE OF ORGANIC
CHEMISTRY. ByDr. Jomaxnes Wisticexvs. Transiated and edited,
with Extensive Additions, by W. H. Hoperixzox, Ph. D., and A. J. GREE=X-
Awarx, F. I, C, 8vo. Cloth, $5.00.

**Let no one suppose that in this *short text-book® we have to deal with a
primer. Everylhing is comparative, and the term ‘ ehort® here has relation to
the enormons development and extent of recent organic chemistry. This eolid
and comprehensive volume iz intended to re?resent the present condition of the
ecience in its main facts and leading principles, as demanded by the systematic
chemical etndent. We have here, probably, the hest extant texi-book of orzanic
chemistry. Not only is it foll and comprehensive and remarkably clear and
metkodical, but it is np to the very latezt moment. and it has been, moreover,
prepared in a way to secure the greatest excellences in such a treatise.”—The
FPopular Science Monthiy.

THE ORIGIN OF CIVILIZATION AND THE PRIMITIVE COCN-
DITION OF MAN, Mental and Social Condition of Savages.
va Sir JorN LUuBBocE, Bart., F. R. 8., President of the British Association.
}‘rim Ié?%ratiﬂnﬂ. Fourth edition, with numerous Additions. Bvo, cloth.
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TURY. By W.E. H, LEcky. Vols. IIT and IV. Large 12mo. Uniform
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MONTESQUIED’S CONSIDERATIONS ON THE CAUSES OF
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A New Translation, together with an Introduction, Critical and Illustrative
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Rational Discnssion of the Phenomena and the Tendencies of History in
General. 1%2mo, cloth. Price, $2.00.

SCIENCE AND CULTURE, AND OTHER E=SSAYS. By Professor
T. H. HoxrLEy. 12mo. Cloth, $1.50.

“ Of the essays that have been collected by Professor Huxley in this volume,
the first four deal with some aspeect of education. Mogt of the remainder are ex-
positions of the results of biological research, and, at the same time, illnztrations
of the history of scientific ideas. Some of these are among the most interesting of
Profegsor Huxley's contributions to the literature of science."—London Academy.

Tt is refreshing to be hrought into converse with one of the most vigorons
and acnfe thinkerz of our time. who has the power of putting his thonghts into
language so clear and forcible.”"—London Spectafor.

PHYSICAL EDUCATION; or, The Health Laws of Nature. By
Ferix L. Oswarp, M.D. 12mo. Cloth, $1.00.

The greater part of the conterts of this volume appeared in a series of papers
in ** The Popular Science Mounthly,” where the‘{ attracted wide attention on ac-
count of the freshness of many of the ideas and the force with which they were

resented. No recent book on this subjeet is marked with so much special
earning, original illnstration, and ineisive areument.
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THE BRAIN AND ITS FUNCTIONS. By J. Luvs, Physician to the
Hospice de la Salpétriére, With Illustrations. 12mo. Cloth, §1.50.

“*No living physiologist is better entitled to speak with authority upon the
gtrncture and functions of the brain than Dr. Luys. His studies on the anatomy
of the nervous system are acknowledged to be the fullest and most syetematic
ever undertaken. Dr. Luoys supports his conclusions not only by his own ana-
tomical researches, but also by many functionzl observations of varions other
physiologists, including of course Professor Ferrier's now classical experi-
ments."—38, Jumes's Gazelfe,

“ Dr. Luys, at the head of the great French Insane Asylum, iz one of the mogt
eminent and suceessful investizators of cerebral science now living; and he hag
given unquestionably the clearest and most interesting brief account yet made of
the struncture and operations of the brain. We bave been fasecinated by this vol-
ume more than by any other treatize we have yet seen on the machinery of sen-
sibility and thonght ; and we have been instructed not only by much that is new,
but by many sagacious practical hints guch as it is well for everybody to under-
stand.”— The Popular Science Monthly.

THE CONCEPTS AND THEORIES OF MODERN PHYSICs. Ey
J. B. STtarro. 12mo. Cloth, $1.75.

** Judze Stallo’s work is an inquiry into the validity of those mechanical con-
ceptions of the universe which are now held as fandamental in physical science.
He takes up the leading modern doctrines which are based upon this mechanical
conception, such as the atomic constitution of matter, the kinetic theory of gases,
the congervation of energy, the nebalar hypothesis, and other views, to find how
much stands upon solid empirical ground, and how much rests npon metaphys-
ical speculation. Since the appearance of Dr. Draper’s * Religion and Science,’
no book has been published in the conatry calenlated to make so deep an impres-
gion on thonghtful and edncated readers as this volnme. . . . The range and
minuteness of the anthor’s learning, the acuteness of his reasoning, and the
sinoular precision and clearness of his style, are qualities which very seldom
have been jointly exhibited in a =cientific treatise."'—New York Sun.

THE FORMATION OF VEGETABLE MOULD, THROUGH THE
ACTION OF WORMS, WITH OBSERVATIONS ON THEIR
HABITS. By CeEarLEs Darwin, LL.D., F.R. 8., anthor of * On the
Origin of Species,” ete., etc. With Illustrations. 12mo, cloth. Price, $1.50.

“ Mr. Darwin’s little volume on the babits and instincts of earth-worms is no
lesz marked than the earlier or more elaborate efforts of his genins by freshness
of observation, nnfailing power of interpreting and correlating facts, and logical
vigor in generalizing npon them. The main purpose of the work is to point ont
the share which worms have taken in the formation of the layer of vegetable
mould which covers the whole surface of the land in every muﬂemtelybhumiﬂ
country. All lovers of nature will nnite in t]mnkinf,’ Mr. Darwin for the new and
interesting licht he has thrown upon a subject o long overlooked, yet so fall of
interest and instruction, as the structure and the labors of the earth-worm.*'—
Safurday Review.

* Respecting worms as among the most useful portions of animate nature,
Dr. Darwin relates, in thizs remarkable book, their structore and habite, the part
they have played in the burial of ancient buildings and the denudation of the
land, in the disintezration of rocks, the preparation of soil for the growth of
plants, and in the natural history of the world."— Bosfon Addverfizer.
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SUICIDE : An Essay in Comparative Moral Statistics. By Hexry Mozrserry, Pro-
fessor of Psychological Medicine in Royal University, Turin. 12mo, Cloth, $1.75,

“ Buicide " is a scientific inquiry, on the basis of the statistical method, into the laws
of snicidal phenomens., Dealing with the subject as a branch of social selence, it con-
siders the increase of suicide in different countries, and the comparison of nations,
races, and periods in its manifestation, The influences of age, sex, constitution, eli-
mate, season, occupation, religion, prevailing ideas, the elements of character, and the
tendencies of civilization, are comprehensively analyzed in their bearing upon the pro-
pensity to self-destruction. Professor Morselli is an eminent European authority on
this subject. It is accompanied by colored maps illustrating pictorially the results of
statistical inguiries.

VOLCANOES : What they Are and what they Teach. By J. W. Jupbp,
Professor of Geology in the Royal School of Mines (London). With Ninety-six
Illostrations. 12mo. Cloth, 200,

“ In no field has modern research been more froitful than in that of which Profeszor
Judd gives a dpi:-pular account in the present volume, The great lines of dynamieal,
geolorical, and meteorological inguiry converge upon the grand problem of the interior
eonstitution of the earth, and the vast influence of subterranean agencies. . . . His
book is very far from being a mere dry deseription of voleanoes and their eruptions ; it
i8 rather a presentation of the terrestrial facts and laws with which voleanie phenomena
are associated.”— Popular Science Monthiy. E

* The volume hefore us is one of the pleasantest science manuals we have read for
some time."— Afenaum.

* Mr. Jwld’s summary is 2o full and so concise that it is almost impossible to give
o fair idea in a short review.”"—Pall Mall Gazetle.

THE SUN. By C.A. Youxe, Ph. D., LL. D., Professor of Astronomy in the College
of New Jersey. With numerons Illustrations. 12mo, Cloth, $2.00.

“ Professor Young is an authority on * The S8un,’ and writes from intimate knowl-
edge. He has studied that grest luminary all his life, invented and improved instrn-
ments for observing it, gone to all quarters of the world in search of the hest places
and opportunities to watch it, and has contributed important discoveries that have
extended our knowledgze of it.

* It would take a eyclop®dia fo represent all that has been done toward clearing u
the solar mysteries. Professor Young has summarized the information, and presente
it in a form completely available for general readers. There is no rhetorie in his book :
he trusts the grandeur of his theme to kindle interest and impress the feelings. His
statements are plain, direct, clear, and condensed, though ample enough for his purpose,
and the substance of what is generally wanted will be found accurately given in his
pages.”— Popuiar Science Monthly.

ILLUSIONS : A Psychological Study. By Jaumes Svrvy, author of * Sensa-
tion and Intuition,” ete. 12mo. Cloth, $1.50.

This volume takes a wide survey of the field of error, embracing in its view not only
the illusions commonly regarded as of the nature of mental aberrations or hallucina-
tions, but also other illusions arizing from that eapacity for error which belongs essen-
tially to rational human natare. The author has endeavored to keep to a strictly seien-
tific treatment—that is to say, the deseription and classification of acknowledged ervors,
and the exposition of them by a reference to their psyehical and physical conditions.,

** This is not a technical work, but one of wide popular interest, in the principles and
results of which every ome is eoncerned. The illusions of perception of the senses and
of dreams are first considered, and then the author passes to the illusions of introspec-
tion, errors of insight, illusions of memory, and illusions of belief. The work is a note-
worthy eontribution to the original progress of thought, and may be relied upon as
representing the present state of knowledge on the important subject to which it is
devoted.”— Popular Science Monthiy.
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GENERAL PHYSIOLOGY OF MUSCLES AND NERVES. ByDr. I
RoseNTHAL, Professor of Physiology at the University of Erlangen. With
seventy-five Woodcuts, (* International Scientific Series.””) 12mo, cloth,
21.50.

* The attempt at a connected account of the general physiology of muscles
and nerves ig, as far as I know, the first of its kind. The general data for this
branch of science have been gained ouly within the past thirty years."'—Exifract
frome Preface.

SIGHT : An Exposition of the Principles of Monocular and Binocular Vision
By Josepu Lk Coxnte, LL.D., aunthor of ** Elements of Geology ™ * Re-
ligion and Science " ; and Professor of Geology and Natural History in the
University of California. *With numerous Illustrations. 12mo, cloth, $1.50.

* Tt is pleasant to find an American book which can rank with the very bast
of foreizn works on this snbject. Professor Le Conte has long been known as

an original investizator in this department; all that he gives us is treated with
a master-bhand.”— e Nation,

ANIMAL LIFE, as affected by the Natural Conditious of Existence. By
EarL SEMPER, Professor of the University of Wilrzbnrg. With 2 Maps
and 106 Woodents, and Index. 12mo, cloth, $2.00.

**This is in many respects one of the most interestine contributions to
zodlogical literature which has appeared for some time."—Nalure.

THE ATOMIC THEORY. By Ap. Worrz. Membre de I'Institut ; Doyen
Honoraire de la Faculté de Médecine ; Profesgeur i la Faculté des Sciences
de Paris. Translated by E. CLExMansEaw, M. A, F.C.5., F. L C., Aesist-
ant Master at Sherborne School. 12mo, cloth, £1.50.

* There was need for a book like this, which discnsses the atomic theory baoth
in it= historic evolution and in its present form. And perhapz no man of this
ame could have been selected so able to chrt‘orm the tasrl,z in 4 masterly way as
the illustrions French chemist, Adolph Wurtz. It is impossible to convey to the
reader, in a notice like this, any adequate idea of the scope, Incid instructiveness
and scientific interest of Professor Wurtz's bock. 'The modern problems o
chemistry, which are commonrly o obscure from imperfect exposition, are here
made wonderfully elear and attractive.”— The Fopular Science Monthly.

THE CRAYFISH. An Introdunction to the Stundy of Zodlogy. By Professor
T. H. Huxuey, F. B. 8. With 82 Illnstrations. 12mo, cloth, $1.75.

“Whoewer will follow these pages, crayfish in hand, and will try to verify for
himself the statements which they contain, will find himself brought face to face
with all the creat zoiilogical questions which excite so lively an interest at the
present day.™

** The reader of this valnable monograph will lay it down with a feeling of
wonder at the amount and variety of matter which has been got out of 20 seem-
ingly elight and unpretending a subject.”—Safurday Review.
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THE HUMAN SPECIES. By A. De Quatreraces, Professor of Anthro-
pology in the Museum of Natural History, Paris. 12mo, cloth, £2.00.

The work treats of Lhe unity, origin, antiquity, and original localization of
the homan species, peopling of the globe, acclimatization, primitive man, forma-
tion of the homan races, fossil hunman races, present human races, and the physi-
cal and psychological characters of mankind.

STUDENTS’ TEXT-BOOEK OF COLOR; or, MODERN CHROMAT-
ICS. With Applications to Art and Indusiry. With 130 Original Illns-
trations, and Frontispiece in Colors. By Ocpex N, Roon, Professor of
Physics in Columbia College. 12mo, cloth, £2.00.

**In this interestine bonk Professor Rood, who, as a distingnished Professor

“of Fhysics in Colonmbia Colleze, United States, must he accepted as & competent

anthority on the branch of science of which he treats, deals briefly and succinctly

with what may be termed the scientific rafionale of his subject. But the chief

valne of his work is to be attribnted to the fact that he is himself an accom-

lished artist as well as an anthoritative expounder of science."—Edinburgh
evicw, October, 1879, én an erticle on ** The Philosophy of Color.™

EDUCATION AS A SCIENCE. By ALExanper Baix, LL. D. 12mo, cloth,
$1.75.

. “*This work must be prononnced the most remarkable disenssion of eduea-
tional problems which has been published in our day. We do not hesitate to
bespeak for it the widest circulation and the most earnest attention. It should
be in the hands of every school-teacher and friend of education thronghout the
land.”—New York Sun.

A HISTORY OF THE GROWTH OF THE STEAM-ENGINE. By
Roesert H. THURSTON, A. M, C. E., Professor of Mechanical Engineering
in the Stevens Institute of Technology, Hoboken, N. J., ete. With 163
Illnstrations, including 15 Portraits. 12mo, cloth, $2.50.

“‘ Professor Thurston almost exhaunsis his subject ; details of mechanism are
followed by interesting biographies of the more important inventors, If, as is
contended, the steam-engine is the most important physical agent in c‘lﬂlmiqﬁ
the world, its history is a desideratum, and the readers of the present work wil
agree that it conld have a no more amuging and intelligent historian than our
author.”"—Bosion Gazetle.

STUDIES IN SPECTRUM ANALYSIS, ByJ. NorMaN LoceYEgr, F. R. 8 |
Corregpondent of the Institute of France, etc. With 60 Illnstrations. 12mo,
cloth, $2.50.

** The study of spectrum analysis is one fraught with a pecnliar fascination,
and zome of the anthor's experiments are exceedingly picturesque in their re-
sults. They are so lucidly described, too, that the reader keeps on, from page
to page, never flageing in interest in the matter before him, nor putting down
the book until the last page is reached.”—New York Evening Express.
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TEXT-BOOEK OF SYSTEMATIC MINEEREALOGY. Ey HExkY BAUer
maN, F. G. 8., Associate of the Royal School of Mineg. (New volume in
_ the ** Text-Books of Science Series.™) 16mo, cloth. Price, §2.50.

ANTHROPOLOGY : An Introduction to the Study of Man and Civilization.
By Epwagrp B. Tyior, D.C.L., F. R. 8., author of *‘ Primitive Culture,"
“The Early History of Maokind,” etc. With 78 Illustrations. 12mo.
With Index. Cloth, $2.00.

“Mr, Tylor's admirable little book certainly deserves the success with which
it will doubtless meet."—FPall Mall Gazelte.

SCIENTIFIC CULTURE, AND OTHER ESSAYS. By JosEPH PARsONS
CookE, Professor of Chemistry and Mineralogy in Harvard College. One
vol., square 16mo, cloth. Price, £1.0.

POPULAR LECTURES ON SCIENTIFIC SUBJECTS. By H. HELM-
pvorLTz, Professor of Physics at the University of Berlin. Second Series,
12mo, cloth, $1.50.

The favor with which the first series of Professor Helmholtz's lectures was
I'l}l:‘]‘.l‘:'i."i"(}d justifies, if a justification is needed, the publication of the present
volume.

THE POWER OF MOVEMENT IN PLANTS. By CAArRLES DARWIN,
LL.D., F.R. 8., assisted by Francig Darwin. With Illustrations. 12mo,
cloth, $2.00.

* Mr. Darwin’s latest study of plant-life shows no abatement of his power of
work or his habits of fresh and original obzervation. We have learned to expect
from him at intervals, never much prolonged, the results of epecial regearch in
some by-path or other subordinated to the main conrze of the biological system
associated with his name; and it has been an unfailing source of interest to see
the central ideas of the evolution and the continuity of life developed in defail
through a series of special treatises, each wellnigh exhanstive of the materials
available for its subject."—Salurday Heview.

A PHYSICAL TREATISE ON ELECTRICITY AND MAGNETISM.
By J. E. H. Gorpox, B. A., Assistant Secretary of the British Association.
With about 200 full-page and other Illustrations. 2 vols., 8vo, cloth, £7.00.

“ We welcome most heartily Mr. Gordon’s valuable contribution to the experimen-
tal side of the seience. It at onee takes its place amongz the books with which every
investigator and every teacher who goes beyond the merest rudiments must needs
equip himself. There is certainly no book in English—we think there is none in any
ogher langnage—which covers quite the same ground. It records the most recent ad-
vances in the experimental treatment of electrical problems, it deseribes with minute
carefulness the instruments and methods in use in physical laboratories, and is prodi-
gal of beautifully executed diagrams and drawings made to scale."—ZLondon Times.
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Scientific Publications.

THE FUNDAMENTAL CONCEPTS OI"' MODEEN FHILOSOFPHIC
THOUGHT, CRITICALLY AND HISTORICALLY CONSID-
ERED. By Ruporrr Euckew, Ph. D., Professor in Jena. With an
Introduction by Noan PorTER, President of Yale College. One vol., 12moe,
304 pages. Cloth. Price, £1.75.

President Porter declares of this work that ** there are few books within his
knowledge which are better fitted to aid the student who wishes to acquaint him-
gell with the course of modern speculation and scientific thinking, and to form
an intelligent estimate of most of the current theories.”

MIND IN THE LOWER ANIMALS IN HEALTH AND DISEASE.
By W. Lauper Lixpsay, M. D., P. R. 8. E., etc. 2 vols., 8vo. Cloth, $4.00.

“The anthor of this work, which, regarded merely as an accnmnlation of
verified and classified lacts, is a unigue and precious contribution to the data of
comparative psychology, claims that he entered on his inguiry without any theory
to defend, support, or illustrate. We are bound to say that, while his general
conclnsions are boldly and continually avowed, his claiin of fairness and caution
is justified by his method of examining particular phenomena ; that he seems
willing at all times to repoance apy impression or belief which iz shown to be
scientifically antenable.”’ —New Ford Sun.

“TIn thia work—two volumes of over 500 pages— Dr. Lindsay marshals a pro-
portionately large number of facts against those philogophers who maintain that
the intellicence of man differs in kind and not 2imply in degree from that of the
lower animals. It is one purpose of his book to ehow that the main differences
between man and the lower animals exist rather in their physical than in their
mental etrncture. In this way of thinking, all animals possess not the semblance
of, bnt the true substance of mind and will.”*—New Fork World.

* 5o faras we are aware there has been no treatise upon the subject of animal
intellizence so broad in its foundations, so well considered, or so scientific in ita
methods of inquiry, as that which bas been prepared by Dr. W. Lauder Lindzay
in two larze volumes, the first being devoted to a etudy of animal mind in health,
and the second to animal mind in diseacre. We may safely say that his work is,
in some respects, the most important es=ay of the kind that has yet been under-
taken. His ohservations have been supplemented by a thorongh mastery of the
history and literatnre of the subject, and hence his conclusions rest npon the
broadest possible foundation of safe induction. There is a good analytical index
%}m book, as there onght to be to every work of the kind.”"—New ¥York Evening

THE ELEMENTARY PRINCIPLES OF SCIENTIFIC AGRICULT-

URE. By N. T. Lveron, LL. D., Professor of Chemistry in Vanderbilt
University, Nashville, Tenu. 18mo. Cloth. Price, 45 cents.

A GLOSSARY OF BIOLOGICAL, ANATOMICAL, AND PHYSIO-
LOGICAL TERMS. By Turowmas Dusmaw. Small 8vo. Cloth. 161
pazes. Price, $1.00. '

‘It has been the anthor’s task to furnish here a emall and convenient but very
complete glossary of those terms ; and he has done this go well, both in his choice
of terms for definition and in his clear exposgition of their etymologieal and tech-

nical meaning, as to leave nothing to be desired in this direction.”—New York
FEvening FPost.

For sale by all booksellers, or any work sent by mail, post-paid, on receipt of price.
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MYTH AND SCIENCE. By Titro Viexorr. 12mo. Cloth, $1.50.

ConTENTS: The Ideas and Sources of Myth; Animal Sensation and Percep-
tion ; Human Sensation and Perception ; Statement of the Problem ; The Ani-
mal and Human Exercise of the Intellect in the Perception of Things ; The
Intrireic Law of the Facnliy of Apprehension ; The Historical Evolution of
Myth and Science ; Of Dreams, lllusions, Normal and Abnormal Hallucinations,
Delirium, and Madness.

“ His book is ingenions; . . . his theory of how science gradually differen-
tiated from and conguered myth is extremely well wronght out, and i= probably in
essentials correct.”"—Saturday Review.

PHYSICAL EDUCATION; or, The Health Laws of Nature. By
Fenix L. Oswarp, M. D, 12mo. Cloth, $1.00.

The greater part of the contents of this volume appeared in a series of
papers in ** The Popular Science Monthly,” where they attracted wide atten-
tion on acconnt of the freshness of many of the ideas and the force with which
they were presented. No recent book on this subject is marked with eo much
epecial learning, original illnstration, and incisive argument.

ConTExTs: Diet; In-door Life; Out-door Life ; Gymmnastice; Clothing;
i‘ﬁ'rﬂlcpp; Recreation; Remedial Education; Hygienic Precautions ; Popular Fal-
cies.

“The title would seem to point to a dry, technical essay, on a much-discnszed
snbject, but the reader who, entertaining that idea, passes it by, misses a strong,
pungent book, full of common-sense suggestions, many of which, however, run
counter to the popular idea. The author believes that the principal canse of
human degeneration is the nse of nnnatoral food.""—Bosfon Transcript.

** There is no question about the great value of these essays as instructors in
what is mosgt healthful in diet, gymnastics, in-door and out-door sports, clothing,
sleep, and recreation, and as farnishing hints on remedial education and by-
gienic precautions,”— Utica Herald.

“ Dr. Oswald i= as epigrammatic a8 Emerson, as epicy ae Montaigne, and as
canstic as Heine.""—Phifadelnhiia Press.

HISTORY OF FRANCE. New volume in * History Primers,' edited by
J. R. GREEX. By CHARLOTTE M. YoxGE. 18mo, cloth, flexible. 45 cents.

THE S0NG WAYE: A Collection of Choice Music, with Elementary
Instruction. For the School-Room, Iustitute-Hall, and Home Circle.
Containing a brief, practical, and comprehensive course of elementary in-

struction, with a great variety of selections, adapted to all occasions, including
standing favorites and many new songe, Bvo, boards, 80 cents.

DIE ANNA-LISE: A German Play by Hermann Hersch, with an
Interlinear Translation, and Directions for learmning te read
German. By C. F. EroEH, A. M., Profeezor of Modern Languages in the
Stevens Institnte of Technology. 12mo. Cloth, £1.00.

For sale by all booksellers; or sent by mail, post-paid, on receipt of price.

New York: D. APPLETON & CO., 1, 3, & 5 Bond Street.
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CAPITAL AND POPULATION: A Study of the Economic Effects
of their Relations to Each Other. By Frepexick B, HawrLey.
12mo. Cloth, $1.50.

“ It would be [alse modesty in me to seem unaware that the economic law I
have attempted to establish equals in its infiuence npon economic conclusions
any hitherto ascertained. Granted its truth, it throws new and decisive light on
uearly all the unsolved problems of the sclence.” —Ewxfract from Preface.

SHAKESPEARE FROM AN AMERICAN FOINT OF VIEW :; in-
clnding an Ingniry as to his Religions Faith and to his Knowl=
edge of Law; with the Baconian Theory considered. By Georce
WirkEes. Third edition, revised and corrected by the author. 8vo. Cloth,
&43.00,

THE RHYMESTER ; or, The REules of Rhyme. A Guide to English
Versification. With a Dictionary of Ehymes, an Examination of Classical
Measures, and Comments upon Burlesque, Comic Verse, and Song-Writing.
By the late Tox Hoon. Edited, with Additions, by ARTEUR PENN. 1S8mo,
cloth, gilt or red edges. Uniform with * The Orthoépist™ and ** The
Verbalist.™ £1.00.

Three whole chapters have been added to this work by the American editor—
one on the zonnet, ovne on the popdeay and the bellade, and a third on other fixed
forms of verse ; while he has dealt freely with the English author’s text, making
occasional alierations, frequent insertions, and revising the dictionary of rhymes.

STUDIES IN THE LIFE OF CHRIST. Bythe Rev. A. M. FAIRBAIRN,
D. I, Principal of Airedale College, Bradford, and author of ** Stndies in
the Philosophy of Religion and Hisiory.” 12mo. Cloth, §1.50.

CoNTENTE : The Historical Conditions—Tke Narratives of the Birth and Tn-
fancy—The Growth and Edocation of Jesus; His Personality—The Baptist and
the Christ—The Temptation of Christ—The New Teacher; the Kingdom of
Heaven—Galilee, Judea, Samaria—The Master and the Disciplee—The Earlier
Miracles—dJesns and the Jews—The Later Teaching—The Later Miracles—Jericho
and Jerusalem—Getheemane—The Betrayer—The Chief Prieste—The Trial—The
Cracifixion—The Resurrection.

* These * Stndies in the Life of Christ * are not exhanstive and critical dircus-
gions on the Gospel History, but are simply attempts at orientation—at reaching
points of view from which the life of Christ may be nnderstood and construed.
. . » The anthor gends the volnme forth in the hope that it may help to make the
Person it seeks to interpret more real, living, and lovable, to the men of to-day.™
—From Preface.

* Professor Fairbairn’s thoughtful and brilliant eketches, Dr. Fairbairn’s is
not the base rhetoric often employed to hide want of thought or poverty of
thought, but the noble rhetoric which is alive with thought and imagination to
its ntmost and finest extremities.”"—Rev. SamveL Cox, én the Exposifor.

* We can scarcely describe the depth and trunthfulness and power of his teach-
ing as given here. From the beginning to the end, with not more than two or
three exceptions, what the anthor says is more than satisfactory. The volume is
one more snited for study than for mere reading ; and yet, as regards the matier
of style, it is fully equal to Canon Farrar's popular delineation, while, as regards
wisdom, it 18 vastly superior to it."'— Phe Churclman.

** Theze * studies ' are admirable. They are evangelical and modern, and in
thonght and =tyie of expre=sion are strong, clear, and fresh. They do not ignore
the objections and arguments of skeptics, but clearly Christ is to the author more
than a mere mental abstraction.”’— % ke Unifed Prestyferian.

———
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THE PRINCIPLIES OF THE LAW: An Examination of the Law
of Personal Rights, to discover the Principles of the Law, as
ascertained from the Practical Enles of the Law, and harmo=
nized with the Nature of Social Relations. By A. J, WiLLARD.
Bvo, cloth. Price, $2.50.

THE ELEMENTS OF ECONOMICS. By Hexry Duxxine MacLEoD,
M. A., of Trinity College, Cambridge, and the Inner Temple, barrister-at-
law selected by the Royal Commissioners for the digest of the law to pre-
pare the digest of the law of bills of exchange, bank notes, etc. Lecturer
on Political Economy in the University of Cambridge. In two volumes.
Volome I now ready. 12mo, cloth. Price, £1.75.

 Mr. Macleod's works on economic science have one great merit, they belong
to the class of booke that azsist inguiry by setting their readers thinking. The
views they set forth are not only often valuable in themeelves, but they are the
generative canse of ideas which may also be valuable in their readers, His
books, moreover, are written in the proper way. The subject is divided care-
fully in aceordance with the opinions held by the aathor ; all claseifications when
made are adhered to, and the descriptions and definitions adopted are admirable
rom his point of view, and in gome cases from a wider stand-point."— TThe Slatisf.

TWO YEARS IN OREGON. By Wartis Nasp, anthor of * Oreron, There
and Back in 1877.” With Illustrations. 12mo, cloth, FPrice, £1.50.

“While I have striven to write what is really a guide-hook to Oregon for the
intending emigrant, others may be interested in the picture of & young com-
munity shaping the details of their common life, and claiming and taking pos-
session of a heritage in the wilderness. No one can go fartber West than we
bave done; it is fair, then, to suppose that the purposes of the Western move-
ment will be seen here in their fullest operation.”—From Preface.

THE FARMER?*S ANNUAL HAND-BOOK FOR 1852. FPrepared by
H. P. Anmsry, Ph. D., Profesgor of Agricultural Chemigtry in the Storrs
Agricultnral School ; and E. H. Jexgrns, Ph. D., Chemist to the Conuecti-
cut Agricultnral-Experiment Station, 16mo, cloth. Price, 50 cents.

THE ORIGIN OF CIVILIZATION AND THE PRIMITIVE CON-
DITION OF MAN, Mental and Social Condition of Savages.
By Sir Jouw LuBeocE, Bart., F. R. 8., President of the British Association.
With Illustrations. Fourth edition, with numerous Additions. &vo, cloth.
Price, 25.00.

For sale by all booksellers ; or sent by mail, post-paid. on receipt of price.

New York: D. APPLETON & CO., 1, 3, & 5 Bond Street.
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HOMES AND HAUNTS OF OUR ELDER POETS. Consisting of Bie-
graphical and Deseriptive Sketches of BREYANT, EMERSON, LONGFELLOW,
WHITTIER, HOLMES, and LOWELL. By E. H. 8toppArp, F. B. Sax-
porx, and H, N. Powers. With Portraits and numerons lllustrations engraved
on wood in the best manper. Exquisitely printed on toned paper. Imperial
8vo. Cloth, extra gilt, price, $5.00; full moroceo, §10.00.

The Portraits of Bryant, Emerson, Longfellow, Whittier, and Holmes, are from
drawings by Wyart Eatox, and the Views, from drawings or sketches by E. Bwamx
Girrorp, HoMer MarTIN, FRANCIS LaTHROP, K. R1oRDAN, G. M. WHITE, C. A, VaAN-
pEREOOF, A. B, WarDp, and ApPLETON BrROWN,

HALF-HOTURS WITH GREEER AND LATIN AUTHORS. From
Various English Translations. With Biographical Notices. By G. H. JExxixGs
and W. 8. Joupxatong, authors of “ A Book of Parliamentary Anecdote.™ 12mo,
cloth. Price, $2.00,

“ A book of this sort deserves nothing but praise, though it is almost entirely a
:ompilation. Messrs. Jennings and Johnstone have gimply taken what seemed to
them the most striking extracts from standard translations of the classics, and have
strung them together after the fashion of an Enfield’s ‘ Bpeaker,’ or of the admirable
volumes of Charles Knight's, from which the title is borrowed, with short biographical
introductions,”—The Academy.

ENGLISH CLASSICS. A series of small volumes, elegantly printed, consist-
ing of works in English literature acknowledgzed as classics. Now ready : Exe-
Lisa Opes, Collected by E. W. Gosse. Ix Memoriam, By Avrrep Texsy-
so¥. TaE Pemwcess. By ArrFeEp TENNYSON. SHAKESPEARE'S SONNETS.
Edited by Epwarp Dowpes., With Frontispiece on India paper, 18mo,
cloth, green and gold. Price, $1.00 each.

A WORLD OF WONDERS; or, Marvels in Anfmate and Inanimate
Nature. With 322 Illustrations on Wood. Large 12mo, 496 pages, illumi-
nated cover. Contents: Wonders of Marine Life; Curiosities of Vegetable
Life; Curiosities of the Inzect and Reptile World ; Marvels of Bird and Beast
Life; Phenomenal Forces of Nature. Price, 2200,

A World of Wonders® reproduces for yonthful learners in natural history a wide
array of marvels from every department of the science. The curious growths of the
seas and rivers, remarkable plants and wonderful trees; singular insects and their
still more singular instincts; birds of strange form and plumage; serpents and rep-
tiles; striking phenomena of the air and water, ice and fire, are all set forth with brief
and simple descriptions and an abundance of excellent pictures which will take the
attention of the most indifferent.”— Home Journal.

New York: D, APPLETON & CO., 1,3, & 5 Bond Street.
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FLORIDA FOR TOURISTS, INVALIDS, AND SETTLERS: Con-
taining Practical Information regarding Climate, Soil, and Productions; Qities,
Towns, and People ; Scenery and Resorts ; the Culture of the Orange and other
Tropical Fruits; Farming and Gardening; Sports; Routes of Travel, ete,, ete.
By Georce M. Bampouvr. With Map and numerous Illustrations. 12mo,
cloth. Price, $1.50.

This is the most comprehensive and authentic book on Florida that has been pub-
lished. The following TESTIMONIAL i3 proof of its value and trustworthiness:

“It is known to the undersigned that the author, Mr. George M. Barbour, has
traveled almost the whole of Florida, under cirenmstanees pecnliarly advantageons for
enabling him to acquaint himself with the varied resources of the State, and with the
attractions which it oiffers to the three classes to whom his work is addressed —Tourists,
Invalids, and Setftlers. Ounr knowledge of his abilities a3 a writer on Florida subjects,
and of the opportunities he has enjoyed in preparing his book, are such that we can
commend it as at once trustworthy and mmprelljensive—;_w:itly superior in these re-
speits to anything hitherto published descriptive of the entire State and its soil and

roductions.
D W. D. Broxnay, Governor of Florida; Georsk F. Drew, ex-Governor of Flor-
ida; Serm Frexch, ex-Commissioner of Immigration ; Sauver FAlRBaxks, Assistant
Commissioner of Immigration.™

INTHE BRUSH ; Or, Old-Time Social, Political, and Religious Lifle
in the Southwest. By Hev. Hawnrroxy W. Piersox, D. D., ex-President
of Cumberland College, Kentucky, With Illustrations by W. L. SEErPPARD,
12mo, cloth. Price, £1.50.

“ Many vears ago Dr. Pierson was active in the Southwest in the cause of education
and Bible-distribution, and he has here, under the title of * In the Brush; or, Old-Time
Social, Political, and eligious Life in the Southwest.” preserved some of the most
galient and memorable of his experiences. The book smacks of the soil, and of a
state of things most unigue and interesting, yet now rapidly fading from memory and
reminiseence, . . . Its vivid, lively, and withal most truth%ui descriptions of a state of
society now passed away for ever, will be read with interest.”— New York Eeangelist,

THE BLOODY CHASDM. A Novel. By J. W. De Forest, author of * The
Wetherel Affair,” * Overland,” ete. ltmo, cloth, Price, $1.00.

© At last, it seems, we have the * American novel, with letters royal to attest its
birthright. The anthor has well chosen his time, just when * the war of secession was
ended.” The persons he brings forward are real people, our own people; we Enow
them. They are never overdrawn, but most intensely alive they are with the passions
and prejudices of those times. The heroine iz a South Carolinian—Mr., De Forest
does not exaggerate in his pictures of her bravery in facing poverty, her andacity of
speech, and the bitterness of her sectional hatred. He always keeps on the tip of his
peneil, though, a certain leaven of honey that makes us love her and cry * Bravo! to
her inconsiztencies. There are other characters in the book, notably that of Aunt
Chloe, the delineation of which has never been surpassed. . . .

*The story seems well adapted to dramatization, it is so full of ir ident, so alive
with striking sitoations, varied characters, pithy and vivacious dialogu: "

The scene opens in Charleston soon after the war. and the story turas, as the title
implies, upon the sectional passions pertaining to the struggle, which were then at
their height.

For sale by all booksellers ; or sent by mail, post-paid, on réceipt of price,
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