 Chapter One.
Stepping into the Light

STEPPING INTO THE LIGHT

I have always been intrigued by the specific moment when, as we sit
waiting in the audience, the door to the stage opens and a performer
steps into the light; or, to take the other perspective, the moment
when a performer who waits in semidarkness sees the same door
open, revealing the lights, the stage, and the audience.

[ realized some years ago that the moving quality of this moment,
whichever point of view one takes, comes from its embodiment of an
instance of birth, of passage through a threshold that separates a pro-
tected but limiting shelter from the possibility and risk of a world be-
yond and ahead. As1 prepare to introduce this book, however, and as
I reflect on what I have written, I sense that stepping into the light is
also a powerful metaphor for consciousness, for the birth of the
knowing mind, for the simple and yet momentous coming of the
sense of self into the world of the mental. How we step into the light
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of consciousness is precisely the topic of this book. I write about the
sense of self and about the transition from innocence and ignorance
to knowingness and selfness. My specific goal is to consider the bio-
logical circumstances that permit this critical transition. ”

No aspect of the human mind is easy to investigate, and for those
who wish to understand the biological underpinnings of the mind,
consciousness is generally regarded as the towering problem, in spite
of the fact that the definition of the problem may vary considerably
from investigator to investigator. If elucidating mind is the last fron-
tier of the life sciences, consciousness often seems like the last mystery
in the elucidation of the mind. Some regard it as insoluble.

Yet, it is difficult to think of a more seductive challenge for reflec-
tion and investigation. The matter of mind, in general, and of con-
sciousness, in particular, allows humans to exercise, to the vanishing
point, the desire for understanding and the appetite for wonderment
at their own nature that Aristotle recognized as so distinctively
human. What could be more difficult to know than to know how we
know? What could be more dizzying than to realize that it is our hav-
ing consciousness which makes possible and even inevitable our ques-
tions about consciousness?

Although I do not see consciousness as the pinnacle of biological
evolution, I see it as a turning point in the long history of life. Even
when we resort to the simple and standard dictionary definition of
consciousness—as an organism’s awareness of its own self and sur-
roundings—it is easy to envision how consciousness is likely to have
opened the way in human evolution to a new order of creations not
possible without it: conscience, religion, social and political organiza-
tions, the arts, the sciences, and technology. Perhaps even more com-
pellingly, consciousness is the critical biological function that allows
us to know sorrow or know joy, to know suffering or know pleasure,
to sense embarrassment or pride, to grieve for lost love or lost life.
Whether individually experienced or observed, pathos is a by-product
of consciousness and so is desire. None of those personal states would
ever be known to each of us without consciousness. Do not blame Eve
for knowing; blame consciousness, and thank it, too.
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I write this in downtown Stockholm as I look out of a window and
watch a frail old man make his way toward a ferry that is about to de-
part. Time is short, but his gait is slow; his steps break at the ankle from
arthritic pain; his hair is white; his coat is worn. It is raining persistently
and the wind makes him bend slightly like a lone tree in an open field.
He finally reaches the ship. He climbs with dithculty the tall step
needed to get on the gangplank and starts on his way down to the
deck, afraid of gaining too much momentum on the incline, head
moving briskly, left and right, checking his surroundings and seeking
reassurance, his whole body seemingly saying, Is this it? Am Iin the right
place? Where to next? And then the two men on deck help him steady
his last step, ease him into the cabin with warm gestures, and he seems
to be safely where he should be. My worry is over. The ship departs.

Now let your mind wander and consider that, without conscious-
ness, the old man’s discomfort, perhaps humiliation, would simply
not have been known to him. Without consciousness, the two men on
deck would not have responded with empathy. Without conscious-
ness, [ would not have been concerned and would never have thought
that one day I might be him, walking with the same pained hesitation
and feeling the same discomfort. Consciousness amplifies the impact
of these feelings in the minds of the characters in this scene.

Consciousness is, in effect, the key to a life examined, for better and
for worse, our beginner’s permit into knowing all about the hunger,
the thirst, the sex, the tears, the laughter, the kicks, the punches, the
flow of images we call thought, the feelings, the words, the stories,
the beliefs, the music and the poetry, the happiness and the ecstasy. At
its simplest and most basic level, consciousness lets us recognize an ir-
resistible urge to stay alive and develop a concern for the self. At its
most complex and elaborate level, consciousness helps us develop a
concern for other selves and improve the art of life.

ABSENT WITHOUT LEAVE

Thirty-two years ago, a man sat across from me in a strange, entirely

circular, gray-painted examining room. The afternoon sun was shining
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on us through a skylight as we talked quietly. Suddenly the man
stopped, in midsentence, and his face lost animation; his mouth froze,
still open, and his eyes became vacuously fixed on some point on the
wall behind me. For a few seconds he remained motionless. I spoke his
name but there was no reply. Then he began to move a little, he
smacked his lips, his eyes shifted to the table between us, he seemed to
see a cup of coffee and a small metal vase of flowers; he must have, be-
cause he picked up the cup and drank from it.  spoke to him again and
again he did not reply. He touched the vase. I asked him what was
going on, and he did not reply, his face had no expression. He did not
look at me. Now, he rose to his feet and I was nervous; [ did not know
what to expect. I called his name and he did not reply. When would
this end? Now he turned around and walked slowly to the door. I got
up and called him again. He stopped, he looked at me, and some ex-
pression returned to his face—he looked perplexed. I called him
again, and he said, “What?”

For a brief period, which seemed like ages, this man suffered from
an impairment of consciousness. Neurologically speaking, he had an
absence seizure followed by an absence automatism, two among the
many manifestations of epilepsy, a condition caused by brain dysfunc-
tion. This was not my first exposure to impaired consciousness but it
was the most intriguing yet. From a first-person perspective, I knew
what it was like to dissolve into unsolicited unknowingness and to re-
turn to consciousness—1I had lost consciousness once, as a kid, in an
accident, and I had general anesthesia once, as an adolescent. I also
had seen patients in coma and observed, from a third-person perspec-
tive, what a state of unconsciousness looked like. In all of these in-
stances, however, as well as in falling asleep or waking up, the loss of
consciousness was radical, something like a complete power outage.
But what I had just seen that afternoon in the gray circular room was
far more startling. The man had not collapsed on the floor, comatose,
and had not gone to sleep, either. He was both there and not there,
certainly awake, attentive in part, behaving for sure, bodily present

but personally unaccounted for, absent without leave.
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This episode stayed with me and it was a good day when I felt I
could interpret its meaning. I did not think then, but I think now,
that I had witnessed the razor-sharp transition between a fully con-
scious mind and a mind deprived of the sense of self. During the pe-
riod of impaired consciousness, the man’s wakefulness, his basic
ability to attend to objects, and his capacity to navigate in space had
been preserved. The essence of his mental process was probably re-
tained, as far as the objects in his surroundings were concerned, but
his sense of self and knowing had been suspended. The shaping of my
notion of consciousness probably began that day, without my notic-
ing it, and the idea that a sense of self was an indispensable part of the
conscious mind only gained strength as I saw comparable cases.

I maintained an interest in the issue of consciousness through the
years, at once attracted to the scientific challenge posed by conscious-
ness and repulsed by the human consequences of its impairment in
neurological disease, but I remained distant. The drama of the situa-
tions in which brain damage causes coma or persistent vegetative state,
the conditions in which consciousness is most radically impaired, is
something I would have preferred not to observe, if given a choice.
Few things are as sad to watch as the sudden and forced disappearance
of the conscious mind in someone who remains alive, and few things
are as painful to explain to a family. How does one look a person in the
eye and make clear that the quiet state of a lifetime’s companion may
appear like sleep but is not sleep; that there is nothing benign or
restorative about this way of resting; that the once-sentient being may
never return to sentience? But even if my life as a neurologist had not
made me wary of consciousness, my life as a neuroscientist might have
ensured I did not touch the problem. Studying consciousness was

simply not the thing to do before you made tenure, and even after you
did it was looked upon with suspicion. Only in recent years has con-
sciousness become a somewhat safer topic of scientific inquiry.”

Still, the reason why I eventually turned to consciousness had little
to do with the sociology of consciousness studies. certainly had not

planned on investigating consciousness until an impasse forced me to
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do so. The impasse had to do with my work on the emotions, and that
means I can blame the consequences on the passions of the soul.?

So here is the situation. I could understand reasonably well how
different emotions were induced in the brain and played out in the
theater of the body. I could also envision how both the induction of
emotions and the consequent bodily changes that largely constitute
an emotional state were signaled in several brain structures appropri-
ate to map such changes, thus constituting the substrate for feeling
an emotion. But, for the life of me, I could not understand how that
brain substrate of feeling could become known to the organism having
the emotion. I could not devise a satisfactory explanation for how
what we conscious creatures call feeling becomes known to the feel-
ing organism. By which additional mechanism do each of us kII‘IOW
that a feeling is occurring within the bounds of our own organism?
What else happens in the organism and, especially, what else happens
in the brain, when we know that we feel an emotion or feel pain or,
for that matter, when we know anything at all? had come up against
the obstacle of consciousness. Specifically, I had come up against the
obstacle of self, for something like a sense of self was needed to make
the signals that constitute the feeling of emotion known to the or-
ganism having the emotion.

I could see that overcoming the obstacle of self, which meant, from
my standpoint, understanding its neural underpinnings, might help
us understand the very different biological impact of three distinct al-
though closely related phenomena: an emotion, the feeling of that emotion,
and knowing that we have a feeling of that emotioa. No less important, over-
coming the obstacle of self might also help elucidate the neural un-

derpinnings of consciousness in general.

THE PROBLEM OF (CONSCIOUSNESS

What is the problem of consciousness, then, from the perspective of
neurobiology? Much as I see the matter of self as a critical issue in the

elucidation of consciousness, it is important to make clear that the
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problem of consciousness is not confined to the matter of self. In the
simplest of summaries, I regard the problem of consciousness as a
combination of two intimately related problems. The first is the prob-
lem of understanding how the brain inside the human organism en-
genders the mental patterns we call, for lack of a better term, the
images of an object. By object I mean entities as diverse as a person, a
place, a melody, a toothache, a state of bliss; by image I mean a mental
pattern in any of the sensory modalities, e.g., a sound image, a tactile
image, the image of a state of well-being. Such images convey aspects
of the physical characteristics of the object and they may also convey
the reaction of like or dislike one may have for an object, the plans
one may formulate for it, or the web of relationships of that object
among other objects. Quite candidly, this first problem of conscious-
ness is the problem of how we get a “movie-in-the-brain,” provided
we realize that in this rough metaphor the movie has as many sensory
tracks as our nervous system has sensory portals—sight, sound,
taste, and olfaction, touch, inner senses, and so on. (See the glossary
section of the appendix for a comment on the use of terms such as
image, representation, and map.)

From the perspective of neurobiology, solving this first problem
consists in discovering how the brain makes neural patterns in its
nerve-cell circuits and manages to turn those neural patterns into the
explicit mental patterns which constitute the highest level of biologi-
cal phenomenon, which I like to call images. Solving this problem en-
compasses, of necessity, addressing the philosophical issue of qualia.
Qualia are the simple sensory qualities to be found in the blueness of
the sky or the tone of sound produced by a cello, and the fundamen-
tal components of the images in the movie metaphor are thus made
of qualia. I believe these qualities will be eventually explained neuro-
biologically although at the moment the neurobiological account is
incomplete and there is an explanatory gap.?

Now, for the second problem of consciousness. This is the problem
of how, in parallel with engendering mental patterns for an object,

the brain also engenders a sense of self in the act of knowing. To help
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me clarify what I mean by self and knowing, I urge you to check their
presence in your own mind right now.

You are looking at this page, reading the text and constructing the
meaning of my words as you go along. But concern with text and
meaning hardly describes all that goes on in your mind. In parallel
with representing the printed words and displaying the conceptual
knowledge required to understand what [ wrote, your mind also dis-
plays something else, something sufficient to indicate, moment by
moment, that you rather than anyone else are doing the reading and
the understanding of the text. The sensory images of what you per-
ceive externally, and the related images you recall, occupy most of the
scope of your mind, but not all of it. Besides those images there is also
this other presence that signifies you, as observer of the things im-
aged, owner of the things imaged, potential actor on the things im-
aged. There is a presence of youin a particular relationship with some
object. If there were no such presence, how would your thoughts be-
long to you? Who could tell that they did? The presence is quiet and
subtle, and sometimes it is little more than a “hint half guessed,” a
“gift half understood,” to borrow words from T. S. Eliot. Later I shall
propose that the simplest form of such a presence is also an image, ac-
tually the kind of image that constitutes a feeling. In that perspective,
the presence of you is the feeling of what happens when your being is
modified by the acts of apprehending something. The presence never
quits, from the moment of awakening to the moment sleep begins.
The presence must be there or there is no you.

The solution for this second problem requires the understanding
of how, as I write, I have a sense of me, and how, as you now read, you
have a sense of you; of how we sense that the proprietary knowledge
you and I behold in our minds, this very moment, is shaped in a par-
ticular perspective, that of the individual inside of whom it is formed,
rather than in some canonical, one-type-fits-all perspective. The solu-
tion also requires the understanding of how the images of an object
and of the complex matrix of relations, reactions, and plans related to
it are sensed as the unmistakable mental property of an automatic
owner who, for all intents and purposes, is an observer, a perceiver, a
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knower, a thinker, and a potential actor. This second problem is all
the more intriguing since we can be certain that the solution tradi-
tionally proposed for it—a homunculus creature who is in charge of
knowing—is patently incorrect. There is no homunculus, either
metaphysical or in the brain, sitting in the Cartesian theater as an au-
dience of one and waiting for objects to step into the light.* In other
words, solving the second problem of consciousness consists in dis-
covering the biological underpinnings for the curious ability we hu-
mans have of constructing, not just the mental patterns of an
object—the images of persons, places, melodies, and of their rela-
tionships, in short, the temporally and spatially integrated mental im-
ages of something-to-be-known—but also the mental patterns
which convey, automatically and naturally, the sense of a self in the
act of knowing. Consciousness, as we commonly think of it, from its
basic levels to its most complex, is the unified mental pattern that
brings together the object and the self.

In the very least, then, the neurobiology of consciousness faces two
problems: the problem of how the movie-in-the-brain is generated,
and the problem of how the brain also generates the sense that there
is an owner and observer for that movie. The two problems are so in-
timately related that the latter is nested within the former. In effect,
the second problem is that of generating the appearance of an owner
and observer for the movie within the movie; and the physiological mech-
anisms behind the second problem have an influence on the mecha-
nisms behind the first. In spite of the intimacy of the problems,
however, separating them is a way of breaking the problem of con-
sclousness into parts and, in so doing, making the overall investiga-
tion of consciousness manageable.’

This book is about an attempt to deal with the obstacle of con-
sciousness focusing squarely on the problem of self but neither ne-
glecting nor minimizing the “other” problem of consciousness. The
attempt was prompted by the impasse on emotions described earlier,
but it has gone beyond addressing that particular issue. The book is
about my idea of what consciousness is, in mental terms, and about
how consciousness can be constructed in the human brain. I do not
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claim to have solved the problem of consciousness, and at the current
stage in the history of cognitive science and neuroscience, notwith-
standing several new and substantial contributions, I regard the
thought of solving the consciousness problem with some skepticism. I
simply hope that the ideas presented here help with the eventual elu-
cidation of the problem of self from a biological perspective.®

The background for the text is an ongoing research program that
relies on varied lines of investigative activity—reflecting on facts
gleaned from many years of observation of neurological patients
with disorders of mind and behavior and on findings from experi-
mental neuropsychological studies of such disorders; theorizing
about the processes of consciousness as they occur in the normal
human condition, using evidence from general biology, neuroanat-
omy, and neurophysiology; and designing testable hypotheses re-
garding the neuroanatomical underpinnings of consciousness
informed by reflection and theory.

APPROACHING CONSCIOUSNESS

Before we go any farther it is necessary to say a few words about how
to approach the problem we have defined. It would be wonderful, of
course, if the contents of our minds were even more richly super-
posed than they already are, so that I could write this book in parallel
tracks and you could read, simultaneously, about theoretical assump-
tions, scientific methods, and foundational facts. But we operate in a
world of classical physics and I must resort to devices of the Eliza-
bethan age: asides and digressions. I promise to be brief and stick to
the essentials.

Mind, Behavior, and Brain

Consciousness is an entirely private, first-person phenomenon which
occurs as part of the private, first-person process we call mind.” Con-
sciousness and mind, however, are closely tied to external behaviors
that can be observed by third persons. We all share these phenom-
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ena—mind, consciousness within mind, and behaviors—and we
know quite well how they are intercorrelated, first because of our
own self-analysis, second because of our natural propensity to analyze
others. Both wisdom and the science of the human mind and behav-
ior are based on this incontrovertible correlation between the private
and the public—first-person mind, on the one hand, and third-
person behavior, on the other. Fortunately, for those of us who also
wish to understand the mechanisms behind mind and behavior, it so
happens that mind and behavior are also closely correlated with the
functions of living organisms, specifically with the functions of the
brain within those organisms.® The power of this triangulation of
mind, behavior, and brain has been apparent for over a century and a
half—ever since the neurologists Paul Broca and Carl Wernicke dis-
covered a connection between language and certain regions of the left
cerebral hemisphere. The triangulation has allowed a most felicitous
development: the traditional worlds of philosophy and psychology
have gradually joined forces with the world of biology and created -
an odd but productive alliance. For example, by means of the loose
federation of scientific approaches currently known as cognitive
neuroscience, the alliance has permitted new advances in the under-
standing of vision, memory, and language. There is good reason to
expect that the alliance will assist with the understanding of con-
sciousness as well.

Over the past two decades, work in cognitive neuroscience has be-
come especially rewarding because the development of new tech-
niques to observe the brain in terms of its structure and function now
permits us to link a certain behavior we observe, clinically or in an ex-
periment, not only to the presumed mental counterpart of that be-
havior, but also to specific indices of brain structure or brain activity.

Let me offer some examples. Areas of circumscribed brain damage
caused by neurological disease, which are known as lesions, have long
been a mainstay of research on the neural basis of the mind. Such le-
sions used to be revealed only at the time of autopsy, often many
years after the study of the patient had been concluded. This time lag
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slowed the process of analysis and generated some uncertainty in the
correlation between anatomy and behavior. Recent technical devel-
opments, however, permit us to analyze the lesions in a 3-D recon-
struction of the living patient’s brain at the same time behavioral or
cognitive observations are being carried out. The reconstruction is dis-
played on a computer screen and is based on an elaborate manipula-
tion of raw data obtained from a magnetic resonance scan. It depicts
neural structures with great fidelity and allows careful dissection in
virtual space rather than on a laboratory bench. The significance of
this development is that a lesion analyzed in this detailed and timely
manner serves as a probe to test hypotheses about how a brain system
performs a certain mental function or behavior. For instance, we may
postulate that a system made up of four interconnected brain regions,
A, B, C, D, operates in a particular fashion. Then we may predict the
kind of changes that must occur when, say, region C is destroyed. To
test the validity of the prediction we study how patients with a lesion
in area C behave while performing a given task. Incidentally, the same
approach is used in another recently evolved area of neuroscience,
molecular neurobiology. A specific gene is inactivated experimentally,
in a mouse, for instance, thus causing a “lesion” (in scientific jargon
this is called a “knock-out”). The investigators can then determine
whether the consequences of the “knock-out” are as predicted.’

Another example of a new type of brain index is an area of in-
creased or decreased brain activity revealed by a positron emission
scan (PET) or a functional magnetic resonance imaging scan (fMRI).
Such scans can be used not only in neurological patients but also in
humans without brain diseases. Again, a specific prediction concern-
ing the activity of a certain region during the performance of a partic-
ular mental task is used to assess the validity of the hypothesis.

Yet another index is a change in electrical conductance response
measured in the skin; or a change in electrical potentials and related
magnetic fields measured from the scalp; or a change in electrical po-
tentials measured directly on the brain surface during surgery for
epilepsy. Remarkably, the possibility of making intricate linkages
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among private mind, public behavior, and brain function does not
stop with the application of these new techniques. The cross linkages
can be extended by a connection to new domains of knowledge about
the anatomy and function of the nervous system, gathered by experi-
mental neuroanatomists, neurophysiologists, neuropharmacologists,
and neurobiologists who study molecular events within individual
nerve cells and can, in turn, relate those events to the composition
and action of specific genes. The facts gathered recently on the basis of
all these developments allow us to establish progressively more de-
tailed theories regarding the relation between certain aspects of mind
and behavior and the brain. The organism’s private mind, the organ-
ism’s public behavior, and its hidden brain can thus be joined in the
adventure of theory, and out of the adventure come hypotheses that
can be tested experimentally, judged on their merits, and subse-
quently endorsed, rejected, or modified. (See the appendix for funda-
mentals of brain anatomy and organization.)

Reflecting on the Neurological and Neuropsychological Evidence
The results of neurological observations and of neuropsychological ex-
periments reveal many facts that were the starting point for the ideas
presented here. The first fact is that some aspects of the processes of
consciousness can be related to the operation of specific brain regions
and systems, thus opening the door to discovering the neural ar-
chitecture which supports consciousness. The regions and systems in
question cluster in a limited set of brain territories and no less so than
with functions such as memory or language there will be an anatomy
of consciousness. One of the purposes of this text is to present testable
anatomical hypotheses for some aspects of the consciousness process.
The second fact is that consciousness and wakefulness, as well as
consciousness and low-level attention, can be separated. This fact was
based on the evidence that patients can be awake and attentive with-
out having normal consciousness, as exemplified by the man in the
circular room. In chapters 3 and 4, I discuss such patients and consider
the theoretical significance of their conditions.
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The third and perhaps most revealing fact is that consciousness
and emotion are not separable. As discussed in chapters 2, 3, and 4, it is
usually the case that when consciousness is impaired so is emotion. In
effect, the connection between emotion and consciousness, on the
one hand, and between both of these and the body, on the other,
form a main theme of this book.

The fourth fact is that consciousness is not a monolith, at least not
in humans: it can be separated into simple and complex kinds, and
the neurological evidence makes the separation transparent. The
simplest kind, which I call core consciousness, provides the organism with
a sense of self about one moment—rnow—and about one place—
here. The scope of core consciousness is the here and now. Core con-
sciousness does not illuminate the future, and the only past it vaguely
lets us glimpse is that which occurred in the instant just before. There
is no elsewhere, there is no before, there is no after. On the other
hand, the complex kind of consciousness, which T call extended conscious-
ness and of which there are many levels and grades, provides the or-
ganism with an elaborate sense of self—an identity and a person, you
or me, no less—and places that person at a point in individual his-
torical time, richly aware of the lived past and of the anticipated fu-
ture, and keenly cognizant of the world beside it.

In short, core consciousness is a simple, biological phenomenon; it
has one single level of organization; it is stable across the lifetime of
the organism; it is not exclusively human; and it is not dependent on
conventional memory, working memory, reasoning, or language. On
the other hand, extended consciousness is a complex biological phe-
nomenon; it has several levels of organization; and it evolves across
the lifetime of the organism. Although I believe extended conscious-
ness is also present in some nonhumans, at simple levels, it only at-
tains its highest reaches in humans. It depends on conventional
memory and working memory. When it attains its human peak, it is
also enhanced by language.

The supersense of core consciousness is the first step into the light
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of knowing and it does not illuminate a whole being. On the other
hand, the supersense of extended consciousness eventually brings a
full construction of being into the light. In extended consciousness,
both the past and the anticipated future are sensed along with the
here and now in a sweeping vista as far-ranging as that of an epic novel.
If it is true that core consciousness is the rite of passage into know-
ing, it is equally true that the levels of knowing which permit human
creativity are those which only extended consciousness allows. When
we think of the glory that is consciousness, and when we consider
consciousness as distinctively human, we are thinking of extended
consciousness at its zenith. And yet, as we shall see, extended con-
sciousness is not an independent variety of consciousness: on the con-
trary, it is built on the foundation of core consciousness. The fine
scalpel of neurological disease reveals that impairments of extended
consciousness allow core consciousness to remain unscathed. By con-
trast, impairments that begin at the level of core consciousness de-
molish the entire edifice of consciousness: extended consciousness
collapses as well. The glory that is consciousness requires the orderly
enhancement of both kinds of consciousness. But if we are to eluci-
date the glorious combination, we are well advised to begin by under-
standing the simpler, foundational kind: core consciousness.™
Incidentally, the two kinds of consciousness correspond to two kinds
of self. The sense of self which emerges in core consciousness is the core
self, a transient entity, ceaselessly re-created for each and every object
with which the brain interacts. Our traditional notion of self, however,
is linked to the idea of identity and corresponds to a nontransient col-
lection of unique facts and ways of being which characterize a person.
My term for that entity is the autobiographical self. The autobiographical
self depends on systematized memories of situations in which core
consciousness was involved in the knowing of the most invariant char-
acteristics of an organism’s life—who you were born to, where, when,
your likes and dislikes, the way you usually react to a problem or a

conflict, your name, and so on. I use the term autobiographical memory to
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denote the organized record of the main aspects of an organism’s biog-
raphy. The two kinds of self are related, and in chapter 6, I explain how
the autobiographical self arises from the core self.

A fifth fact: not infrequently, consciousness is simply explained in
terms of other cognitive functions, such as language, memory, rea-
son, attention, and working memory. While such functions are in-
deed necessary for the top tiers of extended consciousness to operate
normally, the study of neurological patients suggests that they are
not required for core consciousness. Accordingly, a theory of con-
sciousness should not be just a theory of how memory, reason, and
language help construct, from the top down, an interpretation of
what goes on in the brain and mind. To be sure, memory, intelligent
inferences, and language are critical to the generation of what I call
the autobiographical self and the process of extended consciousness.
Some interpretation of the events that take place in an organism can
surely arise after the process of autobiographical self and extended
consciousness are in place. But I do not believe consciousness began
that way, at that high a level in the hierarchy of cognitive processes
and that late in the history of life and of each of us. I propose that the
earliest forms of consciousness precede inferences and interpreta-
tions—they are part of the biological transition that eventually
enables inferences and interpretations. Accordingly, a theory of con-
sciousness should account for the simpler, foundational kind of the
phenomenon which occurs close to the nonconscious representation
of the organism for whose sake the entire show is put together and
which can support the later developments of identity and person.

Moreover, a theory of consciousness should not be just a theory of
how the brain attends to the image of an object. As I see it, natural
low-level attention precedes consciousness, while focused attention
follows the unfolding of consciousness. Attention is as necessary to
consciousness as having images. But attention is not sufficient for
consciousness and is not the same as consciousness.

Finally, a theory of consciousness should not be just a theory of how
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the brain creates integrated and unified mental scenes, although the
production of integrated and unified mental scenes is an important
aspect of consciousness, especially at its highest levels. Those scenes
do not exist in a vacuum. I believe they are integrated and unified
because of the singularity of the organism and for the benefit of that
single organism. The mechanisms that prompt the integration and
unification of the scene require an explanation.

By focusing the explanatory efforts on how the sense of self in
the act of knowing an object appears in the mind, I am open to the
criticism that I am just addressing the problem of so-called self-

~ consciousness and neglecting the remainder of the problem, namely

the qualia problem. I would answer the criticism as follows. If “self-
consciousness” is taken to mean “consciousness with a sense of self,”
then all human consciousness is necessarily covered by the term—
there is just no other kind of consciousness as far as I can see. I would
add that the biological state we describe as sense of self and the bio-
logical machinery responsible for engendering it may well have a hand
in optimizing the processing of the objects to be known—having a
sense of self is not only required for knowing, in the proper sense, but
may influence the processing of whatever gets to be known. In other
words, the biological processes that pose the second problem of con-
sciousness probably plays a role in the biological processes that pose the
first. When I address the self problem, I address the qualia issue with
respect to the representation of the organism having consciousness.™

A SEARCH FOR SELF

How do we ever know that we are seeing a given object? How do we
become conscious in the full sense of the word? How is the sense
of self in the act of knowing implanted in the mind? The way into a
possible answer for the questions on self came only after I began see-
ing the problem of consciousness in terms of two key players, the or-
ganism and the object, and in terms of the relationships those players hold
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in the course of their natural interactions. The organism in question
is that within which consciousness occurs; the object in question is
any object that gets to be known in the consciousness process; and the
relationships between organism and object are the contents of the
knowledge we call consciousness. Seen in this perspective, conscious-
ness consists of constructing knowledge about two facts: that the or-
ganism is involved in relating to some object, and that the object in
the relation causes a change in the organism.

The new perspective also makes the biological realization of con-
sciousness a treatable problem. The process of knowledge construction
requires a brain, and it requires the signaling properties with which
brains can assemble neural patterns and form images. The neural pat-
terns and images necessary for consciousness to occur are those which
constitute proxies for the organism, for the object, and for the rela-
tionship between the two. Placed in this framework, understanding
the biology of consciousness becomes a matter of discovering how the
brain can map both the two players and the relationships they hold.

The general problem of representing the object is not especially
enigmatic. Extensive studies of perception, learning and memory, and
language have given us a workable idea of how the brain processes an
object, in sensory and motor terms, and an idea of how knowledge
about an object can be stored in memory, categorized in conceptual
or linguistic terms, and retrieved in recall or recognition modes. The
neurophysiologic details of these processes have not been worked out,
but the contours of these problems are understandable. From my per-
spective, neuroscience has been dedicating most of its efforts to un-
derstanding the neural basis of what I see as the “object proxy.” In the
relationship play of consciousness, the object is exhibited in the form
of neural patterns in the sensory cortices appropriate to map its char-
acteristics. For example, in the case of the visual aspects of an object,
the neural patterns are constructed in a variety of regions of the visual
cortices, not just one or two, but many, working in concerted fashion
to map the varied aspects of the object in visual terms.” On the side of
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the organism, however, matters are quite different. To indicate how
different matters are, let me suggest an exercise.

Look up from the page, at whatever is directly in front of you, ob-
serve intently, and then return to the page. As you did so, the many
stations of your visual system, from the retinas to several regions of
the brain’s cerebral cortex, shifted rapidly from mapping the book’s
page, to mapping the room in front of you, to mapping the page
again. Now turn around 180 degrees and look at what is behind you.
Again, mapping of the page vanished swiftly so that the visual system
could map the new scene you were contemplating. The moral of the
story: in quick succession, precisely the same brain regions constructed
several entirely different maps by virtue of the different motor settings
the organism assumed and of the different sensory inputs the organ-
ism gathered. The image constructed in the brain’s multiplex screens
changed remarkably.

Now consider this: while your visual system changed dutifully at
the mercy of the objects it mapped, a number of regions in your brain
whose job it is to regulate the life process and which contain preset
maps that represent varied aspects of your body did not change at all
in terms of the kind of object they represented. The body remained the
“object” all along and will remain so until death ensues. But not only
was the kind of object precisely the same; the degree of change occur-
ring in the object—the body—was quite small. Why was that so? Be-
cause only a narrow range of body states is compatible with life, and
the organism is genetically designed to maintain that narrow range
and equipped to seek it, through thick and through thin.

What we have in this situation, then, is an intriguing asymmetry
that may be phrased in the following terms: some parts of the brain
are free to roam over the world and in so doing are free to map what-
ever object the organism’s design permits them to map. On the other
hand, some other parts of the brain, those that represent the organ-
ism’s own state, are not free to roam at all. They are stuck. They can
map nothing but the body and do so within largely preset maps. They
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are the body’s captive audience, and they are at the mercy of the
body’s dynamic sameness.

There are several reasons behind this asymmetry. First, the compo-
sition and general functions of the living body remain the same, in
terms of their quality, across a lifetime. Second, the body changes that
continuously do occur are small, in terms of their quantity. They have

a narrow dynamic range because the body must operate with a limited

range of parameters if it is to survive; the body’s internal state must be

relatively stable by comparison to the environment surrounding it.
Third, that stable state is governed from the brain by means of an elab-
orate neural machinery designed to detect minimal variations in the
parameters of the body’s internal chemical profile and to command
actions aimed at correcting the detected variations, directly or indi-
rectly. (I will address the neuroanatomy of this system in chapter 5.
The system is made of not one but many units, the most important of
which are located in the brain stem, hypothalamus, and basal forebrain
sections of the brain.) In short, the organism in the relationship play of
consciousness is the entire unit of our living being, our body as it were;
and yet, as it turns out, the part of the organism called the brain holds
within it a sort of model of the whole thing. This is a strange, over-
looked, and noteworthy fact, and is perhaps the single most important
clue as to the possible underpinning of consciousness.

I have come to conclude that the organism, as represented inside its
own brain, is a likely biological forerunner for what eventually be-
comes the elusive sense of self. The deep roots for the self, including
the elaborate self which encompasses identity and personhood, are to
be found in the ensemble of brain devices which continuously and
‘nonconsciously maintain the body state within the narrow range and
relative stability required for survival. These devices continually rep-
resent, nonconsciously, the state of the living body, along its many di-
mensions. I call the state of activity within the ensemble of such
devices the proto-self, the nonconscious forerunner for the levels of self
which appear in our minds as the conscious protagonists of con-

sciousness: core self and autobiographical self.
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Should some readers get worried, at this point, that I am falling
into the abyss of the homunculus trap, let me say immediately and
vehemently that that is not the case. The “model of the body-in-the-
brain” to which I am referring is nothing at all like the rigid ho-
munculus creature of old-fashioned neurology textbooks. Nothing in
it looks like a little person inside a big person; the model “perceives”
nothing and “knows” nothing; it does not talk and it does not make
consciousness. The model is, instead, a collection of brain devices
whose main job is the automated management of the organism’s life.
As we shall discuss, the management of life is achieved by a variety of
innately set regulatory actions—secretion of chemical substances
such as hormones as well as actual movements in viscera and in limbs.
The deployment of these actions depends on the information pro-
vided by nearby neural maps which signal, moment by moment,
the state of the entire organism. Most importantly, neither the life-
regulating devices nor their body maps are the generators of conscious-
ness, although their presence is indiépensable for the mechanisms that
do achieve core consciousness.

This is the key issue, as argued in chapter 5: in the relationship play
of consciousness, the organism is represented in the brain, abundantly
and multifariously, and that representation is tied to the maintenance
of the life process. If this idea is correct, life and consciousness, specifi-

cally the self aspect of consciousness, are indelibly interwoven.

WnHY WE NEED CONSCIOUSNESS

If you find the connection between life and consciousness surprising,
consider the following. Survival depends on finding and incorporat-
ing sources of energy and on preventing all sorts of situations which
threaten the integrity of living tissues. It is certainly true that without
actions organisms such as ours would not survive since the sources of
energy required for renewing the organism’s structure and maintain-
ing life would not be found and harnessed to the service of the organ-

1sm, never mind staving off environmental dangers. But on their own,
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without the guidance of images, actions would not take us far. Good
actions need the company of good images. Images allow us to choose
among repertoires of previously available patterns of action and opti-
mize the delivery of the chosen action—we can, more or less delib-
erately, more or less automatically, review mentally the images which
represent different options of action, different scenarios, different out-
comes of action. We can pick and choose the most appropriate and re-
ject the bad ones. Images also allow us to invent new actions to be
applied to novel situations and to construct plans for future ac-
tions— the ability to transform and combine images of actions and
scenarios is the wellspring of creativity.

If actions are at the root of survival and if their power is tied to the
availability of guiding images, it follows that a device capable of maxi-
mizing the effective manipulation of images in the service of the
interests of a particular organism would have given enormous advan-
tages to the organisms that possessed the device and would probably
have prevailed in evolution. Consciousness is precisely such a device.

The pathbreaking novelty provided by consciousness was the pos-
sibility of connecting the inner sanctum of life regulation with the
processing of images. Put in other words, it was the possibility of
bringing the system of life regulation—which is housed in the depths
of the brain in regions such as the brain stem and hypothalamus—to
bear on the processing of the images which represent the things and
events which exist inside and outside the organism. Why was this
really an advantage? Because survival in a complex environment, that
is, efficient management of life regulation, depends on taking the
right action, and that, in turn, can be greatly improved by purposeful
preview and manipulation of images in mind and optimal planning.
Consciousness allowed the connection of the two disparate aspects of
the process—inner life regulation and image making.

Consciousness generates the knowledge that images exist within
the individual who forms them, it places images in the organism’s

perspective by referring those images to an integrated representation
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of the organism, and, in so doing, allows the manipulation of the im-
ages to the organism’s advantage. Consciousness, when it appears in
evolution, announces the dawn of individual forethought.
Consciousness opens the possibility of constructing in the mind
some counterpart to the regulatory specifications hidden in the brain
core, a new way for the life urge to press its claims and for the organ-
ism to act on them. Consciousness is the rite of passage which allows
an organism armed with the ability to regulate its metabolism, with
innate reflexes, and with the form of learning known as conditioning,
to become a minded organism, the kind of organism in which re-
sponses are shaped by a mental concern over the organism’s own life.
Spinoza said that the effort to preserve oneself is the first and unique

foundation of virtue. Consciousness enables that effort.

THE BEGINNING OF CONSCIOUSNESS

Once I could envision how the brain might put together the patterns
that stand for an object and those that stand for the organism, I began
considering the mechanisms that the brain may use to represent the
relationship between object and organism. I was looking specifically
for how the brain might represent the fact that when an organism is
engaged in the processing of an object, the object causes the organism
to react and, in so doing, change its state. A possible solution is pre-
sented in chapters 6, 7, and 8. I propose that we become conscious
when the organism’s representation devices exhibit a specific kind of
wordless knowledge —the knowledge that the organism’s own state
has been changed by an object—and when such knowledge occurs
along with the salient representation of an object. The sense of self in
the act of knowing an object is an infusion of new knowledge, contin-
uously created within the brain as long as “objects,” actually present
or recalled, interact with the organism and cause it to change.

The sense of self is the first answer to a question the organism never
posed: To whom do the ongoing mental patterns now unfolding






