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generate a subsequent body reaction, relative to its emotional value,
the somatosensory system is again engaged, shortly after that reac-
tion. The near inevitability of body processing, regardless of what it is
that we are doing or thinking, should be apparent. Mind is probably
not conceivable without some sort of embodiment, a notion that
figures prominently in the theoretical proposals of George Lakoff,
Mark Johnson, Eleanor Rosch, Francisco Varela, and Gerald
Edelman.¢

[ have discussed this idea with a diverse public and, if my experi-
ence is any indication, most readers will be comfortable with this
account, but a few will find it extreme or wrong. I have listened
carefully to the skeptics and learned that their main objection comes
from what they sense as a lack of current, prevalent experience of
anything bodily as they go about their own thinking. I do not see this
as a problem, however, since I am not suggesting that body represen-
tations dominate the landscape of our mind (moments of emotional
upheaval excepted). As far as the current moment is concerned, my
idea is that images of body state are in the background, usually un-
attended but ready to spring forward. Moreover, the weight of my
idea concerns the history of development of brain/mind processes
rather than the current moment. I believe images of body state were
indispensable, as building blocks and scaffolding, for what exists
now. Without a doubt, however, what exists now is dominated by
non-body images.

Another source of skepticism is the notion that the body was
indeed relevant in the evolution of the brain but is so thoroughly and
permanently “symbolized” in brain structure that it no longer needs
to be “in the loop.” Now this is certainly an extreme view. I agree that
the body is well “symbolized” in brain structure, and that “symbols”
of body may be used “as if” they were current body signals. But |
prefer to think that the body remains “in the loop” for all the reasons
I outlined. We simply have to wait for additional evidence to decide
on the merits of the idea proposed here. In the meantime, I ask the
skeptics to be patient.
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THE BODY AS GROUND REFERENCE

Primordial representations of the body proper in action would offer a
spatial and temporal framework, a metric on which other representa-
tions could be grounded. The representation of what we now con-

_struct as a space with three dimensions would be engendered in the

brain, on the basis of the body’s anatomy and patterns of movement
in the environment.

While there is an external reality, what we know of it would come
through the agency of the body proper in action, via representations
of its perturbations. We would never know how faithful our knowl-
edge is to “absolute” reality. What we need to have, and I believe we
do have, is a remarkable consistency in the constructions of reality
that our brains make and share.

Consider our idea of cats: we must construct some picture of how
our organisms tend to be modified by a class of entities that we will
come to know as cats, and we need to do that consistently, both
individually and in the human collectives in which we live. Those
systematic, consistent representations of cats are real in themselves.
Our minds are real, our images of cats are real, our feelings about
cats are real. It is just that such a mental, neural, biological reality
happens to be our reality. Frogs or birds looking at cats see them
differently, and so do cats themselves.

Perhaps most important, primordial representations of the body
proper in action might play a role in consciousness. They would
provide a core for the neural representation of self and thus provide a
natural reference for what happens to the organism, inside or out-
side its boundary. The grounding reference in the body proper obvi-
ates the need to attribute to a homunculus the production of
subjectivity. Instead there would be successive organism states, each
neurally represented anew, in multiple concerted maps, moment by
moment, and each anchoring the self that exists at any one moment.
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THE NEURAL SELF

I am immensely interested in the subject of consciousness and am
convinced that neurobiology can begin to approach the subject.
Some philosophers (among them John Searle, Patricia Churchland,
and Paul Churchland) have urged neurobiologists to study con-
sciousness, and both philosophers and neurobiologists (Francis
Crick, Daniel Dennett, Gerald Edelman, Rodolfo Llinds, among
others) have begun to theorize about it.7 But since this book is not
about consciousness, I will confine my comments to one aspect that
is pertinent to the discussion on images, feelings, and somatic
markers. It concerns the neural basis of the self, the understanding
of which might shed some light on the process of subjectivity, a key
feature of consciousness.

I must first clarify what I mean by self, and to do so 1 offer an
observation that I have made repeatedly in many patients struck by
neurological disease. When a patient develops an inability to recog-
nize familiar faces, or see color, or read, or when patients cease to
recognize melodies, or understand speech, or produce speech, the
description they offer of the phenomenon, with rare exceptions, is
that something is happening to them, something new and unusual
which they can observe, puzzle over, and often describe, in insightful
and concrete ways. Curiously, the theory of mind implicit in those
descriptions suggests that they “locate” the problem to a part of
their persons which they are surveying from the vantage point of
their selfhood. The frame of reference is not different from the one
they would use were they referring to a problem with their knees or
elbows. As l indicated, there are some rare exceptions; some patients
with severe aphasia may not be as keenly aware of their defect and
will not offer a clear account of the events in their minds. But
usually, even the precise moment when the defect began is well
remembered (these conditions often begin acutely). Countless times
I have heard patients describe their experience of the dreaded mo-
ment when a brain lesion started and a cognitive or motor impair-

ment set in: “My God, what is happening to me?” is a common
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utterance. None of these complicated defects is ever referred to
a vague entity, or to the person next door. They are happening
to the self.

Now let me tell you what occurs among patients with the complete
form of anosognosia discussed earlier. Neither in my experience nor
in any account I have read do they give an account comparable to
those of the patients described in the preceding paragraph. Not one
says, in effect, “God, how bizarre it is that I no longer feel any part of
my body and that all that is left of me is my mind.” Not one can tell
you when the trouble started. They do not know, unless they are told.
Unlike the patients to whom I referred above, none of the anosog-
nosics can refer the trouble to the self.

Even more curious is the observation that patients with only a
partial impairment of body sense can refer the problem to the self.
This happens in patients with transient anosognosia or with what is
known as asomatognosia. A telling example occurred in a patient
who had a temporary loss of the sense of her entire body frame and
body boundary (both left and right sides) but was nonetheless well
aware of her visceral functions (breathing, heartbeat, digestion) and
who could characterize her condition as a disquieting loss of part of
her body but not of her “being.” She still had a self—in fact, quite an
alarmed self—whenever a new episode of partial loss of body sense
occurred. The patient had seizures, which arose in a small but
strategically located lesion in the right hemisphere, at the intersec-
tion of the several somatosensory maps I discussed previously; her
lesion spared the anterior insula, the region that I believe holds the
key to visceral sense; antiseizure medication promptly abolished
the episodes.

My interpretation of the condition of complete anosognosics is
that the damage they have sustained has partially demolished the
substrate of the neural self. The state of self that they are able to
construct is thus impoverished because of their impaired ability
to process current body states. It relies on old information, which
grows older by the minute.
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The focus on self does not mean that I am talking about self-
consciousness, since I see self and the subjectivity it begets as
necessary for consciousness in general and not just for self-
consciousness. Nor does an interest in the self mean that other
features of consciousness are less important or less approachable by
neurobiology. The process of making images, and the wakefulness
and arousal which are necessary for the formation of those images,
are just as relevant as the self, whom we experience as knower and
owner of those images. Yet the problem of the neural basis for the
self, and that of the neural basis for the formation of images, are not
at the same level, cognitively or neurally. You cannot have a self
without wakefulness, arousal, and the formation of images, but
technically you can be awake and aroused and have images formed in
sectors of your brain and mind, while having a compromised self.
In extreme cases, the pathological alteration of wakefulness and
arousal causes stupor, vegetative state, and coma, conditions in
which the self vanishes entirely, as Fred Plum and Jerome Posner
have shown in a classical description.® But there can be pathological
alterations of the self without disruption of those basic processes, as
patients with some type of seizure or complete anosognosia can
demonstrate.

One other word of qualification before we proceed: In using the
notion of self, I am in no way suggesting that all the contents of our
minds are inspected by a single central knower and owner, and even
less that such an entity would reside in a single brain place. I am
saying, though, that our experiences tend to have a consistent per-
spective, as if there were indeed an owner and knower for most,
though not all, contents. I imagine this perspective to be rooted in a
relatively stable, endlessly repeated biological state. The source of
the stability is the predominantly invariant structure and operation
of the organism, and the slowly evolving elements of autobiographi-
cal data.

The neural basis for the self, as I see it, resides with the continu-
ous reactivation of at least two sets of representations. One set
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concerns representations of key events in an individual’s autobiogra-
phy, on the basis of which a notion of identity can be reconstructed
repeatedly, by partial activation in topographically organized sensory
maps. The set of dispositional representations describing any of our
autobiographies concerns a large number of categorized facts that
define our person: what we do, whom and what we like, what types of
objects we use, which places and actions we most usually frequent
and perform. You might picture this set of representations as the sort
of file . Edgar Hoover was expert at preparing except that it is held in
the association cortices of many brain sites rather than in filing
cabinets. Furthermore, over and above such categorizations, there
are unique facts from our past that are constantly activated as
mapped representations: where we live and work, what our job is
precisely, our own name and the names of close kin and friends, of
city and country, and so forth. Finally we have, in recent disposi-
tional memory, a collection of recent events, along with their approx-
imate temporal continuity, and we also have a collection of plans, a
number of imaginary events we intend to make happen, or expect to
happen. The plans and imaginary events constitute what I call a
“memory of the possible future.” It is held in dispositional represen-
tations just like any other memory.

In brief, the endless reactivation of updated images about our
identity (a combination of memories of the past and of the planned
future) constitutes a sizable part of the state of self as I understand it.

The second set of representations underlying the neural self con-
sists of the primordial representations of an individual’s body, to
which I alluded earlier: not only what the body has been like in
general, but also what the body has been like lately, just before the
processes leading to the perception of object X (this is an important
point: as you will see below, I believe subjectivity depends in great
part on the changes that take place in the body state during and after
the processing of object X). Of necessity, this encompasses back-
ground body states and emotional states. The collective representa-
tion of the body constitute the basis for a “concept” of self, much as a
collection of representations of shape, size, color, texture, and taste
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can constitute the basis for the concept of orange. Early body sig-
nals, in both evolution and development, helped form a “basic con-
cept” of self; this basic concept provided the ground reference for
whatever else happened to the organism, including the current body
states that were incorporated continuously in the concept of self and
promptly became past states. (They were the antecedent and foun-
dation for the notion of self as formulated by Jerome Kagan.?) What
is happening to us now is, in fact, happening to a concept of self
based on the past, including the past that was current only a moment
ago.

At each moment the state of self is constructed, from the ground
up. It is an evanescent reference state, so continuously and consis-
tently reconstructed that the owner never knows it is being remade
unless something goes wrong with the remaking. The background
feeling now, or the'feeling of an emotion now, along with the non-
body sensory signals now, happen to the concept of self as instanti-
ated in the coordinated activity of multiple brain regions. But our
self, or better even, our metaself, only “learns” about that “now” an
instant later. Pascal’s statements on past, present, and future, with
which I opened chapter 8, capture this essence in lapidary fashion.
Present continuously becomes past, and by the time we take stock of
it we are in another present, consumed with planning the future,
which we do on the stepping-stones of the past. The present is never
here. We are hopelessly late for consciousness.

Finally, let me turn to perhaps the most critical issue in this
discussion. By which legerdemain do an image of object X and a
state of self, both of which exist as momentary activations of to-
pographically organized representations, generate the subjectivity
which characterizes our experiences? Let me preview the answer by
saying that it depends on the brain’s creation of a description, and on
the imagetic display of that description. As images corresponding to
a newly perceived entity (e.g., a face) are formed in early sensory
cortices, the brain reacts to those images. This happens because
signals arising in those images are relayed to several subcortical
nuclei (e.g., the amygdala, the thalamus) and multiple cortical re-
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gions; and because those nuclei and cortical regions contain disposi-
tions for response to certain classes of signals. The end result is that
dispositional representations in nuclei and cortical regions are acti-
vated and, as a consequence, induce some collection of changes in
the state of the organism. In turn, those changes alter the body image
momentarily, and thus perturb the current instantiation of the con-
cept of self.

Although the responding process implies knowledge, it certainly
does not imply that any brain component “knows” that responses are
being generated to the presence of an entity. When the organism’s
brain generates a set of responses to an entity, the existence of a
representation of self does not make that self know that its corre-
sponding organism is responding. The self, as described above,
cannot know. However, a process we could call “metaself” might
know, provided (1) the brain would create some kind of description of
the perturbation of the state of the organism that resulted from the
brain’s responses to the presence of-an image; (2) the description
would generate an image of the process of perturbation, and (3) the
image of the self perturbed would be displayed together or in rapid
interpolation with the image that triggered the perturbation. In
short, the description I am talking about concerns the perturbation
of the organism’s state, as a result of the brain’s responses to the image
of object X. The description does not use language although it can be
translated into language.

Having an image alone is not enough, even if we invoke attention
and awareness, because both attention and awareness are properties
of a self as it experiences images, i.e., as it is made aware of the
images to which it attends. Having both images and a self is not
sufficient either. To say that the image of an object is referred to the
images which constitute the self, or correlated with them, are not
particularly helpful statements. One would not understand what the
reference or correlation consist of, or what they achieve. How sub-
jectivity would emerge from such a process would be entirely
mysterious.b

Now consider the following possibilities. Consider, first of all, that
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the brain possesses a third set of neural structures which is neither
the one which supports the image of an object nor the one that
supports the images of the self but is reciprocally interconnected
with both. In other words, the kind of third-party neuron ensemble,
which we have called a convergence zone, and which we have
invoked as the neural substrate for building dispositional representa-
tions all over the brain, in cortical regions as well as subcortical
nuclei.

Next, imagine that such a thira-party ensemble receives signals
from both the represent'ation of the object and the representations of
the self, as the organism is perturbed by the representation of the
object. In other words, imagine that the third-party ensemble is
building a dispositional representation of the self in the process of
changing as the organism responds to an object. There would be
nothing mysterious about this dispositional representation which
would be of precisely the same kind that the brain seems to be
exceedingly good at holding, making, and remodeling. Also, we know
that the brain has all the requisite information to build such a
dispositional representation: Shortly after we see an object and hold
a representation of it in early visual cortices, we also hold many
representations of the organism reacting to the object in varied
somatosensory regions.

The dispositional representation I have in mind is neither created
nor perceived by a homunculus, and, as is the case with all disposi-
tions, it has the potential to reactivate, in the early sensory cortices to
which it is connected, an image of what the disposition is about: a
somatosensory image of the organism responding to a particular
object. -

Finally consider that all ingredients I have described above—an
object that is being represented, an organism responding to the object
of representation, and a state of the self in the process of changing
because of the organism’s response to the object—are held simultane-
ously in working memory and attended, side-by-side or in rapid
interpolation, in early sensory cortices. I propose that subjectivity
emerges du;ing the latter step when the brain is producing not just
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images of an object, not just images of organism responses to the
object, but a third kind of image, that of an organism in the act of
perceiving and responding to an object. I believe the subjective
perspective arises out of the content of the third kind of image.

The minimal neural device capable of producing subjectivity thus
requires early sensory cortices (including the somatosensory), sen-
sory and motor cortical association regions, and subcortical nuclei
(especially thalamus and basal ganglia) with convergence properties
capable of acting as third-party ensembles.

This basic neural device does not require language. The metaself
construction I envision is purely nonverbal, a schematic view of the
main protagonists from a perspective external to both. In effect,
the third-party view constitutes, moment-by-moment, a nonverbal
narrative document of what is happening to those protagonists. The
narrative can be accomplished without language, using the elemen-
tary representational tools of the sensory and motor systems in space
and time. | see no reason why animals without language would not
make such narratives. '

Humans have available second order narrative capacities, pro-
vided by language, which can engender verbal narratives out of
nonverbal ones. The refined form of subjectivity that is ours would
emerge from the latter process. Language may not be the source of
the self, but it certainly is the source of the “I.”

I am not aware of another specific proposal for a neural basis of
subjectivity, but since subjectivity is a key feature of consciousness it
is appropriate to note, however briefly, where my proposal relates to
others in this general area.

Francis Crick’s hypothesis on consciousness is focused on the
problem of image making and leaves out subjectivity altogether.
Crick has not overlooked the problem of subjectivity. Rather, he has
decided not to consider it at this time since he doubts it can be
approached experimentally. His preference and caution are quite
legitimate, but 1 worry that by postponing the consideration of
subjectivity, we may be unable to interpret correctly the empirical
data concerning the making and perception of images.
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Daniel Dennett’s hypothesis, on the other hand, pertains to the
high end of consciousness, to the final products of the mind. He
agrees that there is a self, but he does not address its neural basis and
focuses instead on the mechanisms by which our experience of a
stream-of-consciousness might be created. Interestingly, at that
level of the process, he utilizes a notion of sequence construction
(his Joycean virtual machine) that is not unlike the notion of image
construction I utilize at a lower and earlier level. I am fairly certain,
however, that my device for generating subjectivity is not Dennett's
virtual machine.

My proposal shares an important characteristic with Gerald Edel-
man’s views on the neural basis of consciousness, namely the ac-
knowledgement of a biological self imbued with value. (Edelman has
been virtually alone, among contemporary theorists, in the impor-
tance he has accorded to innate value in biological systems.) Edel-
man, however, restricts the biological self to subcortical homeostatic
systems (whereas I incorporate it in factual, cortically based systems,
and allow the products of their activity to become feelings). The
processes I envision and the structures I propose to carry them are
therefore different. Moreover, I am not certain of the degree of
correspondence between my notion of subjectivity and Edelman'’s
notion of primary consciousness.

William James, who thought that no reasonable psychology could
question the existence of “personal selves,” and who believed that
the worst a psychology might do is rob those selves of significance,
might be pleased to discover that today there are plausible if not yet
proven hypotheses for the neural basis of the self.

Eleven

A Passion for

Reasoning

T THE BEGINNING of this book I suggested that feelings are a
Apowerful influence on reason, that the brain systems required
by the former are enmeshed in those needed by the latter, and that
such specific systems are interwoven with those which regulate
the body.

The facts I have presented generally support these hypotheses,
but these are hypotheses nonetheless, offered in the hope that they
may attract further investigation and be subject to revision as new
findings appear. Feelings do seem to depend on a dedicated multi-
component system that is indissociable from biological regulation.
Reason does seem to depend on specific brain systems, some of
which happen to process feelings. Thus there may be a connecting
trail, in anatomical and functional terms, from reason to feelings to
body. It is as if we are possessed by a passion for reason, a drive that
originates in the brain core, permeates other levels of the nervous
system, and emerges as either feelings or nonconscious biases to
guide decision making. Reason, from the practical to the theoretical,
is probably constructed on this inherent drive by a process which
resembles the mastering of a skill or craft. Remove the drive, and you
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will not acquire the mastery. But having the drive does not automat-
ically make you a master.

Should these hypotheses be supported, are there sociocultural
implications to the notion that reason is nowhere pure? I believe that
there are, and that they are by and large positive.

Knowing about the relevance of feelings in the processes of reason
does not suggest that reason is less important than feelings, that it
should take a backseat to them or that it should be less cultivated. On
the contrary, taking stock of the pervasive role of feelings may give us
a chance of enhancing their positive effects and reducing their
potential harm. Specifically, without diminishing the orienting value
of normal feelings, one would want to protect reason from the
weakness that abnormal feelings or the manipulation of normal
feelings can introduce in the process of planning and deciding.

I do not believe that knowledge about feelings should make us less
inclined to empirical verification. I only see that greater knowledge
about the physiology of emotion and feeling should make us more
aware of the pitfalls of scientific observation. The formulation I
presented should not diminish our determination to control external
circumstances to the advantage of individuals and society, or our
resolve to develop, invent, or perfect the cultural instruments with
which we can make the world better: ethics, law, art, science, tech-
nology. In other words, nothing in my formulation urges acceptance
of things as they are. I must emphasize this point, since the mention
of feelings often conjures up an image of self-oriented concern, of
disregard for the world around, and of tolerance for relaxed stan-
dards of intellectual performance. That is, in effect, the very op-
posite of my view, and one less worry for those who, like the
molecular -biologist Gunther Stent, have been concerned, justly,
that the overvaluing of feelings might result in less determination
to uphold the Faustian contract that has brought progress to
humanity.*

What worries me is the acceptance of the importance of feelings
without any effort to understand their complex biological and so-
ciocultural machinery. The best example of this attitude can be
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found in the attempt to explain bruised feelings or irrational behav-
ior by appealing to surface social causes or the action of neu-
rotransmitters, two explanations that pervade the social discourse as
presented in the visual and printed media; and in the attempt to
correct personal and social problems with medical and nonmedical
drugs. It is precisely this lack of understanding of the nature of
feelings and reason (one of the hallmarks of the “culture of com-
plaint”?) that is cause for alarm.

The idea of the human organism outlined in this book, and the
relation between feelings and reason that emerges from the findings
discussed here, do suggest, however, that the strengthening of ra-
tionality probably requires that greater consideration be given to the
vulnerability of the world within.

On a practical note, the role outlined for feelings in the making of
rationality has implications for some issues currently facing our
society, education and violence among them. This is not the place to
do justice to these issues but let me comment that educational
systems might benefit from emphasizing unequivocal connections
between current feelings and predicted future outcomes, and that
children’s overexposure to violence, in real life, newscasts, or
through audiovisual fiction, downgrades the value of emotions and
feelings in the acquisition and deployment of adaptive social behav-
ior. The fact that so much vicarious violence is presented without a

moral framework only compounds its desensitizing action.

DESCARTES’  ERROR

It would not have been possible to present my side of this conversa-
tion without invoking Descartes as an emblem for a collection of
ideas on body, brain, and mind that in one way or another remain
influential in Western sciences and humanities. My concern, as you
have seen, is for both the dualist notion with which Descartes split
the mind from brain and body (in its extreme version, it holds less
sway) and for the modern variants of this notion: the idea, for
instance, that mind and brain are related, but only in the sense that
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the mind is the software program run in a piece of computer hard-
ware called brain; or that brain and body are related, but only in the
sense that the former cannot survive without the life support of
the latter.

What, then, was Descartes’ error? Or better still, which error of
Descartes’ do I mean to single out, unkindly and ungratefully? One
might begin with a complaint, and reproach him for having per-
suaded biologists to adopt, to this day, clockwork mechanics as a
model for life processes. But perhaps that would not be quite fair and
so one might continue with “I think therefore I am.” The statement,
perhaps the most famous in the history of philosophy, appears first in
the fourth section of the Discourse on the Method (1637), in French
(“Je pense donc je suis”); and then in the first part of the Principles of
Philosophy (1644), in Latin (“Cogito ergo sum”).3 Taken literally, the
statement illustrates precisely the opposite of what I believe to be
true about the origins of mind and about the relation between mind
and body. It suggests that thinking, and awareness of thinking, are
the real substrates of being. And since we know that Descartes
imagined thinking as an activity quite separate from the body; it does
celebrate the separation of mind, the “thinking thing” (res cogitans),
from the nonthinking body, that which has extension and mechan-
ical parts (res extensa).

Yet long before the dawn of humanity, beings were beings. At some
point in evolution, an elementary consciousness began. With that
elementary consciousness came a simple mind; with greater com-
plexity of mind came the possibility of thinking and, even later, of
using language to communicate and organize thinking better. For us
then, in the beginning it was being, and only later was it thinking,
And for us now, as we come into the world and develop, we still begin
with being, and only later do we think. We are, and then we think,
and we think only inasmuch as we are, since thinking is indeed
caused by the structures and operations of being.

When we put Descartes’ statement back where it belongs, we
might wonder for a moment whether it might mean something
different from what it has come to stand for. Might one read it
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instead as an acknowledgment of the superiority of conscious feeling
and reasoning, without any firm commitment as to their origin,
substance, or permanence? Might the statement also have served
the clever purpose of accommodating religious pressures of which
Descartes was keenly aware? The latter is a possibility, but there is no
way of finding out for sure. (The inscription Descartes chose for his
tombstone was a quote that he apparently used frequently: “Bene qui
latuit, bene vixit,” from Ovid's Tristia 3.4.25. Translation: “He who
hid well, lived well.” A cryptic disclaimer of dualism, perhaps?) As for
the former, on balance, I suspect Descartes also meant precisely
what he wrote. As the famous words first appear, Descartes is rejoic-
ing with the discovery of a proposition so undeniably true that no

amount of skepticism will shake it:

. . and remarking that this truth “I think, therefore  am” was
so certain and so assured that all the most extravagant supposi-
tions brought forward by the sceptics were incapable of shaking
it, [came to the conclusion that I would receive it without scruple
as the first principle of the Philosophy for which I was seeking.4

Here Descartes was after a logical foundation for his philosophy, and
the statement was not unlike Augustine’s “Fallor ergo sum” (I am
deceived therefore I am).5 But just a few lines below, Descartes

clarifies the statement unequivocally:

From that I knew that I was a substance, the whole essence or
nature of which is to think, and that for its existence there is no
need of any place, nor does it depend on any material thing; so
that this “me,” that is to say, the soul by which I am what I am, is
entirely distinct from body, and is even more easy to know than
is the latter; and even if body were not, the soul would not cease
to be what it is.®

This is Descartes’ error: the abyssal separation between body and
mind, between the sizable, dimensioned, mechanically operated,
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infinitely divisible body stuff, on the one hand, and the unsizable,
undimensioned, un-pushpullable, nondivisible mind stuff; the sug-
gestion that reasoning, and moral judgment, and the suffering that
comes from physical pain or emotional upheaval might exist sepa-
rately from the body. Specifically: the separation of the most refined
operations of mind from the structure and operation of a biological
organism.

Now, some may ask, why quibble with Descartes rather than with
Plato, whose views on body and mind were far more exasperating, as
can be discovered in the Phaedo? Why bother with this particular
error of Descartes’? After all, some of his other errors sound more
spectacularly wrong than this one. He believed that heat made the
blood circulate, and that tiny, ever so fine particles of the blood
distilled themselves into “animal spirits,” which could then move
muscles. Why not take him to task for either of those notions? The
reason is simple: We have known for a long time that he was wrong
on those particular points, and the questions of how and why the
blood circulates have been answered to our complete satisfaction.
That is not the case when we consider questions of mind, brain, and
body, concerning which Descartes’ error remains influential. For
many, Descartes’ views are regarded as self-evident and in no need of
reexamination.

The Cartesian idea of a disembodied mind may well have been the
source, by the middle of the twentieth century, for the metaphor of
mind as software program. In fact, if mind can be separated from
body, perhaps one can try to understand it without any appeal to
neurobiology, without any need to be influenced by knowledge of
neuroanatomy, neurophysiology, and neurochemistry. Interestingly
and paradoxically, many cognitive scientists who believe they can
investigate the mind without recourse to neurobiology would not
consider themselves dualists. »

There may be some Cartesian disembodiment also behind the
thinking of neuroscientists who insist that the mind can be fully
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explained solely in terms of brain events, leaving by the wayside the
rest of the organism and the surrounding physical and social envi-
ronment—and also leaving out the fact that part of the environment
is itself a product of the organism’s preceding actions. I resist the
restriction, not because the mind is not directly related to brain
activity, since it obviously is, but rather because the restrictive for-
mulation is unnecessarily incomplete, and humanly unsatisfactory.
To say that mind comes from brain is indisputable, but I prefer to
qualify the statement and consider the reasons why the brain’s
neurons behave in such a thoughtful manner. For the latter is, so far
as I can see, the critical issue. N

The idea of a disembodied mind also seems to have shaped the
peculiar way in which Western medicine approaches the study and
treatment of diseases (see the postscriptum). The Cartesian split
pervades both research and practice. As a result, the psychological
consequences of diseases of the body proper, the so-called real
diseases, are usually disregarded and only considered on second
thought. Even more neglected are the reverse, the body-proper
effects of psychological conflict. How intriguing to think that Des-
cartes did contribute to modifying the course of medicine, did help it
veer from the organismic, mind-in-the-body approach, which pre-
vailed from Hippocrates to the Renaissance. How annoyed Aristotle
would have been with Descartes, had he known.

Versions of Descartes’ error obscure the roots of the human mind
in a biologically complex but fragile, finite, and unique organism;
they obscure the tragedy implicit in the knowledge of that fragility,
finiteness, and uniqueness. And where humans fail to see the inher-
ent tragedy of conscious existence, they feel far less called upon to do
something about minimizing it, and may have less respect for the
value of life.

The facts I have presented about feelings and reason, along with
others I have discussed about the interconnection between brain
and body proper, support the most general idea with which I intro-
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duced the book: that the comprehensive understanding of the hu-
man mind requires an organismic perspective; that not only must the
mind move from a nonphysical cogitum to the realm of biological
tissue, but it must also be related to a whole organism possessed of
integrated body proper and brain and fully interactive with a physical
and social environment.

The truly embodied mind I envision, however, does not relinquish
its most refined levels of operation, those constituting its soul and
spirit. From my perspective, it is just that soul and spirit, with all
their dignity and human scale, are now complex and unique states of
an organism. Perhaps the most indispensable thing we can do as
human beings, every day of our lives, is remind ourselves and others
of our complexity, fragility, finiteness, and uniqueness. And this is of
course the difficult job, is it not: to move the spirit from its nowhere
pedestal -to a somewhere place, while preserving its dignity and
importance; to recognize its humble origin and vulnerability, yet still
call upon its guidance. A difficult and indispensable job indeed, but
one without which we will be far better off leaving Descartes’ Error
uncorrected.

Postscriptum

THE HUMAN HEART IN CONFLICT

“ HE POET'S VOICE need not merely be the record of man, it can be

Tone of the props, the pillars to help him endure and prevail.”
William Faulkner wrote these words about 1950, but they are just as
applicable today. The audience he had in mind was that of his fellow
writers, but he might as well have been exhorting those of us who
study the brain and the mind: The scientist’s voice need not be the
mere record of life as it is; scientific knowledge can be a pillar to help
humans endure and prevail. This book was written with the convic-
tion that knowledge in general and neurobiological knowledge in
particular have a role to play in human destiny; that if only we want
it, deeper knowledge of brain and mind will help achieve the happi-
ness whose yearning was the springboard for progress, two centuries
ago, and will maintain the glorious freedom that Paul Eluard de-
scribed in his poem “Liberté.”>

_In the same text cited above, Faulkner tells his fellow writers that
they have “forgotten the problems of the human heart in conflict



