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1

he book you are about to read has some curious origins.
It owes a lot to a privilege I have long enjoyed and a

frustration I have often felt. The privilege consists in having
had the luxury of space when I needed to explain complicated
scientific ideas using the large number of pages of a standard
nonfiction book. The frustration came from talking to many of
my readers, over the years, and learning that some ideas that I
wrote about with enthusiasm—and that I had been keenest to
have readers discover and enjoy—were lost in the middle of
long discussions and hardly noticed, let alone enjoyed. My
private response, on such occasions, has been a firm but
always postponed decision: to write only about the ideas I
most care for and leave behind the connective tissue and the
scaffolding meant to frame them. In brief, do what good poets
and sculptors do so well: chip away at the nonessential and
then chip some more; practice the art of haiku.

When Dan Frank, my editor at Pantheon, told me that I
should write a focused and very brief book on consciousness,
he could not have anticipated a more receptive and
enthusiastic author. The book you have in your hands is not
exactly what he ordered, because it is not only about
consciousness, but it comes close. What I could not have
anticipated is that the effort of reconsidering and paring down
so much material, would help me confront facts that I had
overlooked and develop new insights about not just
consciousness but related processes. The road to discovery is
twisted, to say the least.

—

t is not possible to make sense of what consciousness is and
of how it developed without first addressing a number of



important questions in the universe of biology, psychology,
and neuroscience.

The first of those questions concerns intelligences and
minds. We know that the most numerous living organisms on
earth are unicellular, such as bacteria. Are they intelligent?
Indeed they are, remarkably so. Do they have minds? No, they
do not, I believe, and neither do they have consciousness.
They are autonomous creatures; they clearly have a form of
“cognition” relative to their environment, and yet, instead of
depending on minds and consciousness, they rely on non-
explicit competences—based on molecular and sub-molecular
processes—that govern their lives efficiently according to the
dictates of homeostasis.

And what about humans? Do we have minds and only
minds? The simple answer is no. We certainly have minds,
populated by patterned sensory representations called images,
and we also have the non-explicit competences that serve
simpler organisms so well. We are governed by two types of
intelligence, relying on two kinds of cognition. The first is the
one humans have long studied and cherished. It is based on
reasoning and creativity and depends on the manipulation of
explicit patterns of information known as images. The second
type is the non-explicit competence found in bacteria, the one
variety of intelligence on which most lives on earth have
depended and continue to depend. It remains hidden to mental
inspection.

The second question we need to address deals with the
ability to feel. How are we able to feel pleasure and pain,
well-being and sickness, happiness and sadness? The
traditional answer is well known: the brain allows us to feel,
and all we need is to investigate the specific mechanisms
behind specific feelings. My aim, however, is not to elucidate
the chemical or neural correlates of one particular feeling or
another, an important issue that neurobiology has been



attempting to address with some success. My aim is different.
I wish to know about the functional mechanisms that allow us
to experience in mind a process that clearly takes place in the
physical realm of the body. That intriguing pirouette—from
physical body to mental experience—is conventionally
attributed to the good offices of the brain, specifically to the
activity of physical and chemical devices called neurons.
Although it is apparent that the nervous system is required to
accomplish that remarkable transition, there is no evidence
that it does so alone. Moreover, the intriguing pirouette that
allows the physical body to harbor mental experiences is
regarded by many as impossible to explain.

In an attempt to answer the critical question, I focus on two
observations. One of them relates to the unique anatomical and
functional features of the interoceptive nervous system—the
system responsible for signaling from the body to the brain.
These features are radically different from those that can be
found in other sensory channels, and although some of them
have previously been documented, their significance has been
overlooked. And yet they help explain the peculiar melding of
“body signals” and “neural signals” that decisively contributes
to experiencing the flesh.

Another pertinent observation concerns the equally unique
relationship between the body and the nervous system,
specifically the fact that the former entirely contains the latter
within its borders. The nervous system, including its natural
core, the brain, is located in its entirety within the territory of
the body proper and is fully conversant with it. As a
consequence, body and nervous system can interact directly
and abundantly. Nothing comparable holds for the relation
between the world external to our organisms and our nervous
systems. An astonishing consequence of this peculiar
arrangement is that feelings are not conventional perceptions
of the body but rather hybrids, at home in both body and brain.



A

B

This hybrid condition may help explain why there is a
profound distinction but no opposition between feeling and
reason, why we are feeling creatures that think and thinking
creatures that feel. We go through life feeling or reasoning or
both, as required by the circumstances. Human nature benefits
from an abundance of explicit and non-explicit types of
intelligence and from the use of feeling and reason, each alone
or in combination. Plenty of intellectual power, obviously,
though not nearly enough for us to behave decently to our
fellow humans, not to mention other living creatures.

—

rmed with important new facts, we are finally prepared
to address consciousness directly. How does the brain

provide us with mental experiences that we unequivocally
relate to our beings—to ourselves? The possible answers, as
we shall see, become disarmingly transparent.

2

efore we proceed, I need to say a few words about how I
approach the investigation of mental phenomena. To be

sure, the approach begins with the mental phenomena
themselves, when singular individuals engage in introspection
and report on their observations. Introspection has its limits,
but it has no rival, let alone a substitute. It provides the only
direct window into the phenomena we wish to understand, and
it memorably served the scientific and artistic genius of
William James, Sigmund Freud, Marcel Proust, and Virginia
Woolf. More than one century later, we can claim some
advances but their achievement remains extraordinary.

The results of introspection can now be connected and
enriched by results obtained with other methods that also
concern mental phenomena but investigate them obliquely by



focusing on their (a) behavioral manifestations and (b)
biological, neurophysiological, physicochemical, and social
correlates. In recent decades several technical advances have
revolutionized these methods and given them considerable
power. The text you are about to read relies on results culled
from integrating such formal scientific efforts with the results
of introspection.

There is little merit in complaining about the flaws of self-
observation and about its obvious limits or, for that matter, in
complaining about the indirect nature of the sciences that
concern mental phenomena. There is no other way of
proceeding, and the multifaceted techniques that have become
state of the art go a long way toward minimizing the
difficulties.

One last word of caution: the facts generated by this
multipronged approach require interpretation. They suggest
ideas and theories meant to explain facts in the best possible
way. Some ideas and theories fit the facts quite well and are
rather convincing, but make no mistake: they, in turn, need to
be treated as hypotheses, put to appropriate experimental tests,
and supported, or not, by evidence. We should not confuse
theory, no matter how seductive, with verified facts. On the
other hand, it is also the case that in discussing phenomena as
complex as mental events are, we often have to settle for
plausibility when verification is nowhere near.
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IN THE BEGINNING WAS NOT THE WORD

In the beginning was not the word; that much is clear. Not that
the universe of the living was ever simple, quite the contrary.
It was complex from its inception, four billion years ago. Life
sailed forth without words or thoughts, without feelings or
reasons, devoid of minds or consciousness. And yet living
organisms sensed others like them and sensed their
environments. By sensing I mean the detection of a
“presence”—of another whole organism, of a molecule located
on the surface of another organism or of a molecule secreted
by another organism. Sensing is not perceiving, and it is not
constructing a “pattern” based on something else to create a
“representation” of that something else and produce an
“image” in mind. On the other hand, sensing is the most
elementary variety of cognition.

Even more surprising, living organisms responded
intelligently to what they sensed. Responding with intelligence
meant that the response helped the continuation of their life.
For example, if what they sensed posed a problem, an
intelligent response was one that solved the problem.
Importantly, however, the smartness of these simple organisms
did not rely on explicit knowledge of the sort our minds use
today, the sort that requires representations and images. It
relied on a concealed competence that took into account the
goal of maintaining life and nothing but. This non-explicit
intelligence was in charge of curating life, managing it in
accordance with the rules and regulations of homeostasis.
Homeostasis? Think of homeostasis as a collection of how-to
rules, relentlessly executed according to an unusual manual of
directions without any words or illustrations. The directions
ensured that the parameters on which life depended—for
example, the presence of nutrients, certain levels of
temperature or pH—were maintained within optimal ranges.



Remember: in the beginning no words were spoken and no
words were written, not even in the exacting manual of life
regulations.
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THE PURPOSE OF LIFE

I know that talking about the purpose of life can cause some
discomfort, but considered from the innocent perspective of
each living organism, life is inseparable from one apparent
goal: its own maintenance, for as long as death from aging
does not come calling.

Life’s most direct path to achieving its own maintenance is
by following the dictates of homeostasis, the intricate set of
regulatory procedures that made life possible when it first
bloomed in early single-cell organisms. Eventually, when
multicellular and multisystem organisms became all the rage
—that was about three and a half billion years later—
homeostasis was assisted by newly evolved coordinating
devices known as nervous systems. The stage was set for those
nervous systems to not just manage actions but also represent
patterns. Maps and images were on their way, and minds—the
feeling and conscious minds that nervous systems made
possible—became the result. Gradually, over a few hundred
million years, homeostasis began to be partly governed by
minds. All that was needed now for life to be managed even
better, was creative reasoning based on memorized
knowledge. Feelings, on the one hand, and creative reasoning,
on the other, came to play important parts in the new level of
governance that consciousness allowed. The developments
amplified the purpose of life: survival, to be sure, but with an
abundance of well-being derived in good part from the
experience of its own intelligent creations.

The goal of survival and the dictates of homeostasis are
still at work today, both in single-cell creatures such as
bacteria and in ourselves. But the kind of intelligence that
assists the process is different in single cells and in humans.
Non-explicit, non-conscious intelligence is all that the simpler



and mindless organisms have available. Their intelligence
lacks the riches and the power generated by overt
representations. Humans have both kinds of intelligence.

As we discuss life and the kinds of intelligent management
that different species rely on, it becomes clear that we need to
identify the menu of specific and distinct strategies available
to those creatures and give names to the functional steps they
constitute. Sensing (detecting) is most basic, and I believe it is
present in all living forms. Minding is next. It requires a
nervous system and the creation of representations and images,
the critical component of minds. Mental images flow
relentlessly in time and are infinitely open to manipulation so
as to yield novel images. As we will see, minding opens the
way to feeling and consciousness. There is not much hope of
elucidating consciousness if we do not insist on distinguishing
these intermediate steps.
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THE EMBARRASSMENT OF VIRUSES

The mention of intelligent but unminded competences makes
me think of the tragedy we have been living through and of the
unanswered questions that pertain to viruses. In spite of our
success in managing polio and measles and HIV and coping
with the inconvenience and dangers of the seasonal flu, viruses
remain a major cause of scientific and medical humiliation.
We are negligent in our preparation for viral epidemics, and
we are ignorant when it comes to the science we need in order
to speak about viruses clearly and deal with their
consequences effectively.

We have made great progress in understanding the role of
bacteria in evolution and their interdependence relative to
humans, which is largely beneficial to us. The microbiome is
now a part of how we understand ourselves, but nothing
comparable holds for viruses. Our troubles begin with how to
classify viruses and understand their role in the general
economy of life. Are viruses alive? No, they are not. Viruses
are not living organisms. But then why do we talk about
“killing” viruses? What is the status of viruses in the big
biological picture? Where do they fit in evolution? Why and
how do they wreak havoc among real living things? The
answers to these questions are often tentative and ambiguous,
which is surprising given how much viruses cost in human
suffering. Comparing viruses and bacteria is most informative.
Viruses do not have energy metabolism, but bacteria do;
viruses do not produce energy or waste, but bacteria do.
Viruses cannot initiate movement. They are concoctions of
nucleic acids—DNA or RNA—and some assorted proteins.

Viruses cannot reproduce on their own, but they can invade
living organisms, hijack their life systems, and multiply. In
brief, they are not living but can become parasitic of the living



and make a “pseudo” living while, in most instances,
destroying the life that allows them to continue their
ambiguous existence and promoting the manufacture and
dissemination of “their” nucleic acids. And on that point, in
spite of their nonliving status, we cannot deny viruses some
fraction of the non-explicit variety of intelligence that
animates all living organisms beginning with bacteria. Viruses
carry a hidden competence that manifests itself only once they
reach suitable living terrain.
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BRAINS AND BODIES

Any theory that bypasses the nervous system in order to
account for the existence of minds and consciousness is
destined to failure. The nervous system is the critical
contributor to the realization of minds, consciousness, and the
creative reasoning that they allow. But any theory that relies
exclusively on the nervous system to account for minds and
consciousness is also bound to fail. Unfortunately, that is the
case with most theories today. The hopeless attempts to
explain consciousness exclusively in terms of nervous activity
are partly responsible for the idea that consciousness is an
inexplicable mystery. While it is true that consciousness, as we
know it, only fully emerges in organisms endowed with
nervous systems, it is also true that consciousness requires
abundant interactions between the central part of those
systems—the brain proper—and varied non-nervous parts of
the body.

What the body brings to the marriage with a nervous
system is its foundational biological intelligence, the non-
explicit competence that governs life as it meets homeostatic
demands and that eventually is expressed in the form of
feeling. The fact that, in good part, feeling is only fully
realized thanks to nervous systems does not change this
fundamental reality.

What nervous systems bring to the marriage with the body
is the possibility of making knowledge explicit, by way of
constructing the spatial patterns that, as we will clarify later,
constitute images. Nervous systems also help commit to
memory the knowledge represented in images and open the
way for the sort of image manipulation that enables reflection,
planning, reasoning, and, ultimately, the generation of symbols
and the creation of novel responses, artifacts, and ideas. The



marriage of bodies and brains even manages to reveal some of
the secret knowledge of biology, in other words, the rhymes
and reasons of intelligent life.
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NERVOUS SYSTEMS AS AFTERTHOUGHTS OF
NATURE

Nervous systems came late in the history of life. No, nervous
systems were not primary on any count. Nervous systems
showed up to serve life, to make life possible when the
complexity of organisms required high levels of functional
coordination. And yes, nervous systems helped generate
remarkable phenomena and functions that were not present
before their arrival such as feelings, minds, consciousness,
explicit reasoning, verbal languages, and mathematics. In a
curious way, these “neuro-authorized” novelties expanded the
achievements of the non-explicit biological intelligences and
non-explicit cognitive abilities that were already in place and
that had the singular purpose of serving life. The neural
novelties worked toward optimizing homeostatic regulation
and maintaining life more securely. This is precisely what
nervous systems have been achieving by delivering the high
levels of functional coordination required by complex
multicellular and multisystem organisms. Complex,
multicellular organisms with differentiated systems—
endocrine, respiratory, digestive, immune, reproductive—were
saved by nervous systems, and organisms with nervous
systems came to be saved by the things nervous systems
invented—mental images, feelings, consciousness, creativity,
cultures.

Nervous systems are splendid “afterthoughts” of a non-
minded, non-thinking, but pioneeringly prescient nature.

OceanofPDF.com

https://oceanofpdf.com/


ON BEING, FEELING, AND KNOWING

The history of living organisms began four billion years ago
and has taken several paths. In the branch of life history that
led to us, I like to imagine three distinct and consecutive
evolutionary stages. A first stage is hallmarked by being; a
second is dominated by feeling; and a third is defined by
knowing in the general sense of the term. Curiously, in each
contemporary human, something can be gleaned akin to those
same three stages, and they develop in the same sequence. The
stages of being, feeling, and knowing correspond to separable
anatomical and functional systems that coexist inside each of
us humans and are engaged as needed in adult life.1

The simplest living organisms—those with only one cell
(or very few cells) and without a nervous system—are born,
become adults, defend themselves, and eventually die from old
age, from disease, or from being destroyed by other creatures.
They are individual beings, capable of picking the best spots in
their environments to live well and capable of fighting for
their lives even if they do so without the help of a mind, let
alone of consciousness. They have no nervous system either.
Their choices lack both premeditation and reflection; you can
neither premeditate nor reflect in the absence of a mind
illuminated by consciousness. These beings do what they do
based largely on efficient chemical processes guided by a fine-
tuned but hidden competence attuned to the dictates of
homeostasis so that most parameters of the life process can be
maintained at levels compatible with survival. This is achieved
without the help of explicit representations of the environment
or the interior—in other words, without a mind—and without
the assistance of thinking and thought-based decision making.
The process is complemented by a minimal form of cognition
manifested, for example, as “sensing” of obstacles or
estimating the number of other organisms present at a given



moment in a certain space, an ability known as “quorum
sensing.”2

Hidden competences reflect physical and chemical
constraints and are a means of satisfying a goal—the good life,
by which I mean an efficiently regulated life, capable of
surviving threats—while respecting reality. Each of these
competent living organisms is, in essence, a chemical factory
independently operating a metabolic business and producing
metabolic goods, in spite of having no digestive or circulatory
systems at all. But here is something unexpected about their
affairs: such “pseudo simple” creatures, best exemplified by
bacteria, can live as members of a social group out in the big,
wide world, namely inside other living organisms such as
ourselves. We provide room and board and charge some rent
in the form of helpful chemical services. On occasion, of
course, the renters abuse their situation and take more than
they should from the deal, and sometimes things do not end
well for landlords and renters.

The early stage of being does not include anything that we
might call explicit feeling or explicit knowledge, although the
“good life” process must conform with ideal physical
arrangements without which life would not have begun or
would have easily fallen apart. And so, in the broad historic
path we are describing here, being is followed by feeling. And,
as I see it, for creatures to be able to feel, they first need to add
several features to their organisms. They must be multicellular,
and they must possess differentiated organ systems, more or
less elaborate, among which shines a nervous system, a natural
coordinator of internal life processes and of dealings with the
environment. What happens then? Plenty, as we shall see.

Nervous systems enable both complex movements and,
eventually, the beginning of a real novelty: minds. Feelings are
among the first examples of mind phenomena, and it is
difficult to exaggerate their significance. Feelings allow



creatures to represent in their respective minds the state of
their own bodies preoccupied with regulating the internal
organ functions required by the necessities of life: feeding and
drinking and excreting; defensive posturing such as occurs
during fear or anger, disgust or contempt; social coordination
behaviors such as cooperation, conflict; the display of
flourishing, joy, and exaltation; and even of those behaviors
related to procreation.

Feelings provide organisms with experiences of their own
life. Specifically, they provide the owner organism with a
scaled assessment of its relative success at living, a natural
examination grade that comes in the form of a quality—
pleasant or unpleasant, light or intense. This is precious and
novel information, the kind of information that organisms
confined to a “being” stage cannot obtain.

Not surprisingly, feelings are important contributors to the
creation of a “self,”3 a mental process animated by the state of
the organism, and are anchored in its body frame (the frame
constituted by muscular and skeletal structures), and oriented
by the perspective provided by sensory channels such as vision
and hearing.

Once being and feeling are structured and operational, they
are ready to support and extend the sapience that constitutes
the third member of the trio: knowing.

Feeling provides us with knowledge of life in the body
and, without missing a beat, makes that knowledge conscious.
(In chapters III and IV we shall explain how feelings manage
to do so.) This is a pivotal, fundamental process, and yet, in a
most ungrateful manner, we barely notice it, distracted as we
are by the thunder of another branch of knowing, the one that
is constructed by the sensory systems—vision, hearing, body
sensations, taste, and smell—with the help of memory. The
maps and images created on the basis of sensory information
become the most abundant and diverse constituents of mind,



side by side with ever present and related feelings. More often
than not, they dominate the mental proceedings.

Curiously, each sensory system is, in and of itself, devoid
of conscious experience. The visual system, for example, our
retinas, visual pathways, and visual cortices, produces maps of
the outside world and contributes the respective, explicit visual
images. But the visual system would not allow us to
automatically declare those images as our images, as occurring
inside our organism. We would not relate those images to our
beings, we would not be conscious of those images. Only the
coordinated operation of the three kinds of processing—the
kinds that have to do with being, feeling, and knowing—
allows the images to be connected to our organism, literally
referred to it and placed within it. Only then can experience
emerge.

What follows from this momentous but unheralded
physiological step is nothing short of extraordinary. Once
experiences begin to be committed to memory, feeling and
conscious organisms are capable of maintaining a more or less
exhaustive history of their lives, a history of their interactions
with others and of their interaction with the environment, in
brief, a history of each individual life as lived inside each
individual organism, nothing less than the armature of
personhood.
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A CALENDAR OF LIFE

Protocells 4 billion years

First cells, (or prokaryotes, such as bacteria),
without a nucleus

3.8 billion
years

Photosynthesis 3.5 billion
years

First single cells with a nucleus (or
eukaryotes) 2 billion years

First multicellular organisms
700–
600 million
years

First nervous cells 500 million
years

Fish
500–
400 million
years

Plants 470 million
years

Mammals 200 million
years

Primates 75 million
years



Birds 60 million
years

Hominids 14–12 million
years

Homo sapiens 300 thousand
years
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II

About Minds and the New Art of
Representation
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E

INTELLIGENCE, MINDS, AND CONSCIOUSNESS

Here are three treacherous concepts, and the job of clarifying
what they stand for is never finished. Intelligence, in the
general perspective of all living organisms, signifies the ability
to resolve successfully the problems posed by the struggle for
life. There is quite a distance, however, between the
intelligence of bacteria and human intelligence, a distance of
billions of years of evolution to be precise. The scope of such
intelligences and their respective achievements are predictably
different too.

—

xplicit human intelligences are neither simple nor small.
Explicit human intelligences require a mind and the

assistance of mind-related developments: feeling and
consciousness. They require perception, and memory, and
reasoning. The contents of minds are based on spatially
mapped patterns that represent objects and actions. To begin,
the contents correspond to the objects and actions that we
perceive both in the interior of our organisms and in the world
around us. The contents of the spatially mapped patterns we
built can be mentally inspected. Considering a particular
pattern, we the owners of the mind can inspect the “metrics”
of the pattern or its “extension.” Moreover, we owners of the
patterns can mentally inspect their structures, relative to a
specific object, and reflect, for example, on the degree of
“resemblance” to that original object.

Finally, the contents of mind are manipulable, meaning
that we, owners of the patterns, can mentally chop them in
parts and rearrange the parts in myriad ways to yield novel
patterns. When we attempt to solve a problem, reasoning is the



T

name we give to the cutting and moving about that we engage
in as we pursue a solution.

A convenient way of referring to the mental patterns that
constitute minds is the word images. By images I do not mean
“visual” images only but rather any patterns produced by the
dominant sensory channels: visual, of course; auditory; tactile;
visceral. When we play creatively in our minds, we do use our
imaginations, correct?

By contrast, the intelligence of bacteria is hidden, non-
explicit. None of its machinations are transparent to the
observer or—and this is most important—to the intelligent
organisms themselves. All that we frustrated observers know
about the solving of a problem is the beginning and the end,
namely, the question and the answer. As for the organisms
themselves, I believe they know even less! To the best of our
knowledge there is nothing in the interior of an intelligent
bacterium that could construct the patterns that represent
objects or actions, in their surround or in their interior, nothing
that would resemble images, and therefore nothing that could
resemble reasoning. But intelligent behavior works beautifully
on the basis of well-articulated bioelectrical computations
whose theater of operation is small—rather than simple—and
sits at molecular level and below, in the physical undergirding
of a living organism.

—

he key descriptors of the two kinds of intelligence can
now be aligned for clarity: covert, hidden, concealed,

recondite, non-explicit intelligences, to one side; overt,
manifest, explicit, mapped, and mental/minded intelligences,
to the other. But different as their manners are, the two kinds
of intelligences came into existence to perform the same job—
solving problems posed by the struggle for life. Covert
intelligences solve problems simply and economically.



Explicit intelligences are complicated. They require feeling
and consciousness. They have made organisms care for the
struggle and, in the process, invented new means to do so.

It is easy to miss the significance of the distinctions I am
drawing here between non-explicit and explicit forms of
intelligence. Non-explicit does not mean “magic” although
plenty of biological mysteries await elucidation. Explicit does
not mean fully explained either. It is simply that non-explicit
mechanisms are not transparent and inspectable without the
aid of such things as microscopes or fine biochemistry, not to
mention a theoretical account to make sense of the facts; on
the other hand, explicit mechanisms can be largely inspected
by following the trail of imagetic patterns, their actions and
their relationships.

As we will discover, explicit processes require the
construction and storing of imagetic patterns by the organism
and inside the organism. Moreover, that same organism must
be able to inspect the patterns internally, without the help of
fancy scientific technology, and organize behaviors
accordingly.

INTELLIGENCES

·covert ·overt

·hidden, concealed ·manifest

·non-explicit ·explicit

·based on chemical/
bioelectrical processes
in organelles and cell
membranes

·based on spatially mapped
neural patterns which
“represent and resemble”
objects and actions; imagetic

Bacteria and other unicellular creatures have benefited
from the remarkable gift of non-explicit intelligence. We
humans, on the other hand, enjoy a far greater privilege. We



benefit from both explicit and non-explicit varieties of
intelligence. We use one or the other or both as needed by the
problem at hand, and we do not even have to decide on which
one to use. Our mental habits and styles of mentation decide
for us.1

I leave aside one vexing issue: the intelligence of those
monstrous, nonliving concoctions known as viruses. Once
viruses enter a suitable living organism and even while their
status remains “nonliving,” they “act” most intelligently from
the point of view of their permanence. The situation, as noted
earlier, is a paradox and an embarrassment that we must
accept. Viruses are nonliving things that act intelligently so as
to foster the expansion of their potentially life-producing
cargo: nucleic acids.
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SENSING IS NOT THE SAME AS BEING CONSCIOUS
AND DOES NOT REQUIRE A MIND

All living organisms, no matter how small, have the ability to
detect—or “sense”—sensory stimuli. Examples of sensory
stimuli include light, heat, cold, vibration, a poke. Organisms
can also respond to what is sensed, and the response is aimed
at either the environment that surrounds them or the interior of
their body as defined by the cellular membrane that contains it.

Bacteria are capable of sensing, and the same happens with
plants, and yet to the best of our judgment neither bacteria nor
plants are conscious. They sense and respond to what is
sensed; their cellular membranes can detect temperature, or
acidity, or a micro-push and a micro-shove, and they can
respond by avoiding such stimuli or, for example, by moving
away from such stimuli. Bacteria and plants have a basic form
of cognition and remarkable intelligence, but they do not have
explicit knowledge concerning the things they do, nor do they
have the ability to reason explicitly. How could they?
Knowledge only becomes explicit to an organism once it is
expressed in the form of imagetic patterns, in a mind, and the
ability to reason explicitly requires the logical manipulation of
imagery. Neither bacteria nor plants appear to have a mind or
to be conscious. Importantly, neither bacteria nor plants have
a nervous system.

Sensing alone does not entitle an organism to mind or
consciousness. There is a precedent to be observed, however.
Consciousness only becomes possible in organisms capable of
sensing and capable of making minds.

Bacteria around us and within us are endowed with a non-
explicit competence that allows them to govern their lives not
just efficiently but intelligently. The same happens with plants.
Their intelligence concerns unstated goals, namely, survive



always and flourish often. Bacteria and plants operate as they
“should,” according to the imperatives of life regulation (or
homeostasis), but they do so blindly—by which I mean that
they do not know why or how they do what they do. The
chemical machinery that runs their actions so successfully is
not represented in another part of their organisms, and it has
no possibility of revealing itself to the owner organism. The
parts and the mechanisms involved in the organism’s success
or failure do their job but are never “pictured” elsewhere
within that organism. Nowhere within such organisms can the
parts or the machinations ever constitute explicit knowledge.

As we discuss the mindless and non-conscious nature of
sensing, we should introduce and reflect on an intriguing fact:
bacteria as well as plants respond to numerous anesthetics by
suspending their life activities and turning to a sort of
hibernation where their ability to sense disappears. These facts
were first established by no less a figure than the French
biologist Claude Bernard in the late nineteenth century.
Imagine the astonishment of Claude Bernard when he
discovered that the early, inhalable anesthetics of his day
would quiet plants down to a slumber.1

The fact is especially noteworthy because, as we have just
noted, neither plants nor bacteria appear to have minds or
consciousness, the “functions” that, to this day, most everyone,
commoner or scientist, associates with the action of
anesthetics. You undergo anesthesia before surgery so that the
loss of “consciousness” lets the surgeon work in peace and
saves you from suffering. Well, I propose that what anesthetics
cause—thanks to a perturbation of ion channels in the bilayer
properties of cell membranes—is a radical and basic
disruption of the sensing functions we have just described.
Anesthetics do not target minds specifically—minds are no
longer possible once sensing is blocked. And anesthetics do
not target consciousness either, because, as we will propose,



consciousness is a particular state of mind and it cannot occur
in the absence of mind.

Once we are capable of consciousness, what we become
conscious of is the contents of our minds.

Minds equipped with feeling and with some perspective on
the world around them are conscious and are widely present in
the animal kingdom, not just in humans. All mammals and
birds and fish are minded and conscious, and I suspect that so
are social insects. But I draw the line at simpler unicellular
organisms. How do they do all the smart things they do? Well,
we have just seen that humble bacteria have a not-so-humble
competence to run their lives. They have some precursors to
what will eventually permit the development of minds and
even consciousness. But bacteria are not quite ready for the
big time we call mind let alone a conscious mind.
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THE CONTENTS OF MINDS

Turn a mind inside out and spill its contents. What do you
find? Images and more images, the sorts of images that
complicated creatures, such as we are, manage to generate and
combine in a forward-flowing stream. This is the very
“stream” that immortalized William James and gave fame to
the word “consciousness” because the two words were so
often paired in the phrase “stream of consciousness.” But we
will see that the stream, to begin with, is simply made of
images whose near-seamless flow constitutes a mind. Of
course, minds do become conscious once additional
ingredients come to the rescue.

The perceptions of objects and actions out in the world turn
into images, thanks to sight, sound, touch, olfaction, and taste.
They tend to dominate our mental states, or so it seems. A
good many images in our minds, however, come not from the
brain perceiving the world around it but rather from the brain
conniving and commingling with the world within our bodies.
One example: the pain you provoke when you inadvertently
hammer the finger rather than the nail. Such complex images
can also dominate our mental proceedings as they get
incorporated in the mental flow.

The images of the interior are atypical for several reasons.
The devices that make these images not only portray our
visceral insides; they are hooked to them, connected to their
chemistry in an intimate two-way interaction. The result is the
production of hybrids called feelings. A normal mind is made
of images, from the outside—conventional or straightforward
—and from the inside: special and hybrid.

There are more sorts of images to contend with, however.
When we recall the memories we have made of objects and
actions and when we re-create the feelings that accompanied



them, the remembrances and the re-creations also come in the
form of images. Making memories largely consists of
recording images in some coded form so that eventually we
can recover something close to the original. And what about
the translations we make of objects and actions and feelings in
the languages we know—verbal languages predominantly but
also the languages of mathematics and music? The translations
also show up in imagetic form.

When we relate and combine images in our minds and
transform them within our creative imaginations, we produce
new images that signify ideas, concrete as well as abstract; we
produce symbols; and we commit to memory a good part of all
the imagetic produce. As we do so, we enlarge the archive
from which we will draw plenty of future mental contents.
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UNMINDED INTELLIGENCE

Unminded intelligence precedes the variety of intelligence
based on minds by a few billion years. Unminded intelligence
is concealed in the depths of biology, and the word “recondite”
is an even better term for the process. Unminded intelligence
is well hidden behind the workings of molecular pathways that
accomplish smart things for living organisms and can assist
nonliving vessels, such as viruses, in accomplishing their
mission.

Unminded intelligence manifests itself widely, in reflexes,
in habits, in emotive behaviors, in competition and
cooperation among organisms. Be mindful of the mindless;
their repertoire is wide. And, reader, please realize that we,
lofty and minded humans, also benefit from unminded
intelligence mechanisms at all hours of the day.
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THE MAKING OF MENTAL IMAGERY

Where and how do images come into being? They do so
courtesy of perception, and it is easier to address perception
when we begin with the world around our organism. The
neural activity patterns that correspond to our surround are
first concocted by sensory organs such as our eyes, our ears, or
the tactile corpuscles in our skin. The sensory organs work
with the central nervous system, where nuclei in regions such
as the spinal cord and the brain stem assemble the signals
collected by the sensory organs. Eventually, after a few more
intermediate stations, the cerebral cortices receive and
organize the perceptual signals. Thanks to the pioneering work
of physiologists such as David Hubel and Torsten Wiesel, we
know that the result of this setup is the construction of maps of
objects and of their territories, in varied sensory modalities, for
example, sight, hearing, touch. The maps are the basis for the
images we experience in our minds.1 We build maps when
nerve cells (neurons) become active according to certain
patterns, as a result of inputs arriving from sensory devices
like the eyes or ears, within regions of the cerebral cortices in
the visual, auditory, and tactile systems. The abundance of
detail and the practical value of the material covered by these
images explain why it tends to dominate our psychological
present, in most standard circumstances. The relationship
between what is mapped and the images we form is a close
one. Creating maps with precision is essential, while
vagueness is costly. A vague map can lead you to the wrong
interpretation or worse: guide you to make the wrong
movement.

The attentive reader will note that I did not mention
making maps and images for taste or smell, even though both
are important sensory channels; nor did I mention making



maps and images of the interior, an important step in the
making of feelings.

The arrangements that produce smell and taste exhibit the
general logic of the three major senses but exploit their own
blends of chemistry and pattern assembly. They share traits of
both hidden and overt forms of intelligence, and perhaps they
should be seen as transitions from one to the other.2

On the other hand, feelings, as we will show when we
discuss affect, are thoroughly hybrid processes that depend on
the unique features and design of interoception, the process
that opens our interior to sensory and eventually mental
inspection.

The information provided by feelings points to “qualities”
of things or states—good or not so good—as well as
“quantities” of those qualities: really awful versus not so bad.
Precision is not at a premium, and on occasion the information
that feelings provide is intentionally incorrect by system
design. This is what happens, for example, when internally
manufactured opiates reduce the acute pain of a wound
without the intervention of your doctor or any drugs.
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TURNING NEURAL ACTIVITY INTO MOVEMENT AND
MIND

Understanding how the firing of a neuron creates movement is
no longer a mystery. First, the bioelectrical phenomena of
firing neurons ignites a bioelectrical process in muscle cells;
second, that process causes muscular contraction; third, as a
result of muscular contraction, movement happens, in the
muscles themselves and in the respective bones.1

How a chemical-electrical process leads to mental states
follows the same general logic but is far less transparent. The
neural activity related to mental states is spatially distributed
over arrays of neurons in a way that naturally constitutes
patterns. The obvious examples occur in the sensory probes of
vision, hearing, touch, along with those that probe the
activities in our visceral interior. The patterns correspond, in
spatial terms, to the objects or actions or qualities that provoke
the neural activity. They portray the objects and actions not
only spatially but also in terms of the time the actions take to
unfold. The neural activity comprehensively plots the target
objects and their actions on maps. The “mapped patterns” are
sketched, on the fly, in accordance with the physical details of
the objects and actions present in the world surrounding our
nervous systems, specifically, in the world that is offered to
sensory probes such as the eyes or ears. The “images” that
constitute our minds are the results of the well-regimented
neural activity that transmits such patterns into the brain. In
other words, neurobiological “mapped patterns” turn into the
“mental events” we call images. And when these events are
part of a context that includes feeling and self-perspective,
then, and only then, they become mental experiences, which is
to say that they become conscious.



Depending on one’s taste, one can consider this
“conversion-transformation” either a magic turn of events or a
very natural phenomenon. I favor the latter, but that does not
mean that the explanation is complete and that all details are
transparent. As I note ahead, the “physics of the mind” call for
additional explanatory efforts. This “incompleteness,”
however, is not to be confused with the “hard problem” of
consciousness. It concerns the deep fabric of mind, the
tessitura that undergirds maps and images and that classical
physics may be insufficient to fully account for. Time will tell
us how hard or soft the incompleteness will prove to be.
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FABRICATING MINDS

We know that our mind is made of convoys of images of
assorted kinds, succeeding each other in time, from those that
give us vision and sound to those that are part of feelings. We
also know that the dominant images are commonly structured
in a “pattern,” a spatial, geometric design where elements are
laid down in two or more dimensions. This spatiality is at the
heart of what a mind is. It is responsible for the explicitness of
the mental components, the precise opposite of the non-
explicit competences that assist living organisms without
nervous systems, quite intelligently, and that are also helpful in
complex organisms such as ours. Non-explicit competences
are extraordinarily effective, but the wheels of their machinery
remain unavailable to mental inspection. For example, mRNA
can be precisely read out into amino acid chains and even
benefit from error-correcting mechanisms. However, we
cannot “mentally” inspect the transcription process. Science
has revealed its details, but it remains hidden from our unaided
view.

Where, then, are the explicit image patterns to be found?
Classical work in neuroanatomy and neurophysiology has
shown that the patterns are based on “dynamic maps.” These
are generated at fast speed in the cerebral cortices of the varied
sensory systems, including the association cortices, as well as
in brain structures below the level of the cerebral cortex such
as the colliculi and the geniculate ganglia. The “patterns”
organized in all of these structures correspond to objects and
actions and relationships present and active outside the
nervous system. One way of explaining how the patterns arise
is to say that sensory probes such as the retina or the cochlea
analyze objects and relationships and “mimic” or “portray”
them in networks of neurons, plotted in a coordinate space,
while respecting real-time sequences for the objects that move.



The grid-like anatomy of all these neural structures is ideal for
the purpose of activating neurons in a patterned fashion so that
varied designs, in varied dimensions, can be “activated”
rapidly and wiped out just as rapidly.

Given the variety of cortices available in each sensory
channel, we may well ask where exactly the images are
assembled and experienced. Are they in the primary cerebral
cortices, and if so, in which layer or layers? Or are the images
in more than one cortical region, such that the actual image
experienced in mind is a composite built from several
simultaneously assembled patterns?

There is no definitive answer to the question of where
images are. They clearly are made in varied places at different
times and with different grain. Moreover, the “where” question
is connected to a related inquiry: By what additional
mechanism do images become conscious? We will deal with
this inquiry after we next address feelings, the indispensable
contributors to the process of making images conscious.

Perhaps an even more enigmatic question pertains to the
deeper fabric of mind, the tessitura issue that I mentioned
earlier. To say that mind processes rely on bioelectrical events
in neuron circuits is certainly correct. But can we go search
beneath that statement? It is there, I suspect, that it may be
helpful to investigate the physical structure and dynamics of
neural tissues and of the non-neural surroundings in which
they are embedded. In this regard, physicists such as Roger
Penrose, the biologist Stuart Hameroff, and the computer
scientist Hartmut Neven have suggested that quantum-level
processes operating inside cells, specifically in neurons, are
important players in mental events.1

In their favor, recent developments in general biology
suggest that sub-molecular, quantum-level events are critical
to account for complex biological processes such as
photosynthesis. The same applies to sonar, echolocation, and



the determination of magnetic north in birds, all “mind-
related” phenomena.

I note that in my perspective the above considerations
apply to the fabrication of mind and only to mind. As I will
show in the next chapters, explaining consciousness—
explaining how to make minds conscious—does not require us
to invoke the sub-molecular level, while explaining the fabric
of mind may. Consciousness is a systems-level phenomenon. It
calls for a rearrangement of the furniture of mind, not the
fabrication of the individual pieces.
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THE MINDS OF PLANTS AND THE WISDOM OF
PRINCE CHARLES

One has to have a soft spot for a person who talks to plants, as
Prince Charles is supposed to do. One has to agree that
speaking to plants implies not only a recognition of worthy
forms of nonhuman life but also respect for the idea that good
care, actual or poetized in the form of kind words, makes a
difference in the life of nonhuman organisms, a lovely thought
indeed.

I have no idea if Prince Charles actually knows something
about botany in particular or about biology in general, but
there is plenty of reason for him to respect and love plants.
And he is in good company, none other than Claude Bernard,
whom we have just met. Claude Bernard uncovered the effect
of anesthetics in the life of plants, grasped the significance of
life regulation back in the last quarter of the nineteenth
century, and explained its necessity for maintaining the
balances in the physicochemical interior of all living things, to
which he gave a distinctive name, the “internal milieu.” Some
of his thinking was inspired by the life of plants, and it is easy
to imagine him talking to them as well, although one does not
need to go that far. It is enough to recognize that although the
term “homeostasis” only came to be a few decades later—by
the pen of the American scientist Walter Cannon—the
admirable Claude Bernard, working quietly in Paris, first
described the phenomenon of homeostasis and realized its
importance.1

And what did Claude Bernard see in his plants? He saw
living creatures with many cells and different kinds of tissues,
managing complicated multisystem organisms quite
successfully in spite of being largely encased in cellulose,
being deprived of muscles and thus prevented from engaging



in obvious motion. He saw that they were actually capable of
plenty of nonobvious, stealth movement, with their impressive
network of underground roots. And those roots, how
seemingly knowledgeable they were and are, growing at their
slow but inexorable pace toward the region of the underground
that will provide them with most water and nutrients.

Claude Bernard also realized that water could be hoisted
up aboveground, to the well-exposed tops of plants and to their
leaves and flowers, thanks to an efficacious system of
hydraulic circulation. And he realized that multicellular,
multisystem organisms had a brilliant solution for generating
movement by juxtaposing new cellular elements, one next to
the other, and thus “moving” the tip of a limb by elongating
the whole limb. This is something that plants do when their
root system bends and grows in one particular direction,
toward the place where water molecules wait in abundance.
Exceptionally, plants actually move by using something akin
to muscles, as is the case with the leaves of the Venus flytrap,
but that is not the rule.

Claude Bernard would not have been astonished to
discover what we have learned since his time: that roots of
trees in forests form vast networks that contribute to a
collective homeostasis.2

All of these wonders are performed in the absence of
nervous systems but with the help of abundant sensing and
non-minded intelligence. But who needs a mind when one can
do so much without it? Plenty of good reason, then, for Claude
Bernard to admire this family of living organisms and
investigate the obeisance they manifest to the imperatives of
homeostasis. Plenty of good reason for Prince Charles to
honor them too with his monologues.
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ALGORITHMS IN THE KITCHEN

People often speak of algorithms with reverence, with the
respect appropriately owed to the sort of scientific or technical
development that has changed lives. The reverence and the
respect are well justified, but it is important to understand the
nature of algorithms and be clear about their limits especially
when we compare them to images. One should think of
algorithms as recipes, as the way to prepare Wiener schnitzel
or, as Michel Serres has suggested, tarte tatin.1 Recipes are
helpful, of course, but they are not the thing that the recipes
are meant to help you reach. You cannot taste a recipe of
Wiener schnitzel or savor a recipe for tarte tatin. Thanks to
your mind, you can anticipate the tastes and salivate
accordingly, but given a recipe alone, you cannot really savor
a nonexistent product. When people think of “uploading or
downloading their minds” and becoming immortal, they
should realize that their adventure—in the absence of live
brains in live organisms—would consist in transferring
recipes, and only recipes, to a computer device. Following the
argument to its conclusion, they would not gain access to the
actual tastes and smells of the real cooking and of the real
food.

I am not disparaging algorithms. How could I, after all the
hymns of admiration I have sung for recondite intelligences
and for the codes that enable them?
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III

On Feelings
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THE BEGINNINGS OF FEELING: SETTING THE STAGE

Feeling probably began its evolutionary history as a timid
conversation between the chemistry of life and the early
version of a nervous system within one particular organism. In
creatures far simpler than we are, the exchange would have
generated feelings such as plain well-being and basic
discomfort rather than subtly graded feelings, let alone
something as elaborate as localized pain. Still, what a
remarkable advance. Those timid beginnings provided each
creature with an orientation, a subtle adviser as to what to do
next or not to do or where to go. Something novel and
extremely valuable had emerged in the history of life: a mental
counterpart to a physical organism.1

OceanofPDF.com

https://oceanofpdf.com/


AFFECT

The simplest variety of affect begins in the interior of a living
organism. It springs up vague and diffuse, generating feelings
that are not easily described or placed. The term “primordial
feelings” captures the idea.1 By contrast, “mature feelings”
provide vivid and assertive images of the objects that furnish
our “interior”—viscera such as the heart and lungs and gut—
and of the actions they execute such as pulsing and breathing
and contracting. Eventually, as in the case of localized pain,
the images become sharp and focused. But make no mistake:
vague, approximate, or precise, feelings are informative; they
carry important knowledge and plant that knowledge firmly
within the mind flow. Are muscles tense or relaxed? Is the
stomach full or empty? Is the heart beating regularly and
boringly, or is it skipping beats? Is the breathing easy or
labored? Is there pain in my shoulder? We, who have the
privilege of feeling, get to know about such states, and that
information is valuable for the subsequent governance of our
lives. But how do we come by such knowledge? What happens
when we “feel,” as opposed to when we simply “perceive”
objects in the world at large? What is required for us to feel, as
opposed to merely perceive?

First, everything we feel corresponds to states of our
interior. We do not “feel” the furniture around us or the
landscape. We can perceive the landscape and the furniture,
and our perceptions can easily elicit emotive responses and
result in the respective feelings. We can experience these
“emotive feelings” and even name them—the beautiful
landscape and the pleasant chair.

But what we “really” feel, in the proper sense of the term,
is how either parts or the whole of our own organism are
faring, moment by moment. Are their operations smooth and



unimpeded, or are they labored? I call these feelings
homeostatic because, as direct informers, they tell us if the
organism is or is not operating according to homeostatic
needs, that is, in a manner conducive or not to life and
survival.

Feelings owe their existence to the fact that the nervous
system has direct contact with our insides and vice versa. The
nervous system literally “touches” the organism’s interior,
everywhere in that interior, and it is “touched” in return. The
nakedness of the interior relative to the nervous system and the
direct access the nervous system enjoys relative to that interior
are part of the uniqueness of interoception, the technical term
reserved for the perception of our visceral interior.
Interoception is distinct from the perception of our
musculoskeletal system, known as proprioception, and from
the perception of the outside world, or exteroception. We can
obviously use words to describe the experiences of feeling, but
we do not need the mediation of words in order to feel.2

Feelings, as enacted in our organism and experienced in
our minds, exert a tug and a pull over us, literally disturb us,
positively or negatively. Why and how can they do so? The
first reason is clear: they are “insiders,” and they have access
to our interior! The neural machinery that helps us
“manufacture a feeling” interacts directly with the object that
caused the feeling. For example, pain signals hailing from the
capsule of a sick kidney travel into the central nervous system
and coalesce to become a “renal colic.” But the process does
not stop there. The central nervous system engenders a
response back to the sick kidney’s capsule and modulates the
continuation of the pain; it may even interrupt it. Other events
in the area—for example, local inflammation—generate their
own signals and contribute to the experience. The overall
situation claims one’s attention and involvement.



The example of the renal colic we just considered helps us
illustrate the point that feelings are assembled by an elaborate
physiology distinct from the physiology the organism uses for
vision or hearing. Rather than pinpointing a particular exterior
feature such as one particular shape or sound with precision
and stability, feelings often correspond to a range of
possibilities. Feelings depict certain qualities within a scale
and their variations in terms of tone and intensity.
Figuratively, feelings do not take simple snapshots of external
objects or events; feelings tape the whole show and the
backstage activity, not just the surfaces, but also what is
underneath.

Feelings are interactive perceptions. Compared with visual
perceptions—the canonical example of perception—feelings
are unconventional. Feelings gather their signals “inside the
organism” and even “inside the objects located in that inside”
rather than simply around the organism. Feelings depict
actions that occur in our interior, as well as their
consequences, and let us catch a glimpse of the viscera
involved in those actions. Little wonder that feelings exert a
special power over us.

The operations of interior organs and systems are gradually
represented in the nervous system, first in its peripheral nerve
components, then in nuclei of the central nervous system (in
the brain stem, for example), and later in the cerebral cortex.
But there is an intense cooperation between body parts and
neural elements. Body and nervous system remain interactive
partners rather than separate “model” and “depiction.” What is
ultimately imaged is neither purely neural nor purely bodily. It
emerges from a dialogue, from a dynamic give-and-take
between body chemistry and the bioelectrical activity of
neurons. And, to make matters more complicated, at any
moment an emotive response, such as fear or joy, can impose
further changes in some viscera—which are the primary body
actors in the emotive process—and generate, as a result, a new
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set of visceral states and a new set of brain-body partnerships.
Such emotive responses change the organism and
consequently change what is to be imaged via the body-brain
partnership. The result is a new set of feelings—now partly
“emotional” rather than purely “homeostatic”—and a new
affective state. Moods are the consequence of this kind of
dynamic, held over long periods of time. They are the origin of
the “enthusiasm” or “lassitude” with which we enter each new
day. So are varied degrees of excitement/arousal and
dullness/sleepiness.

—

he following definitions should make the above
descriptions even clearer.

Homeostasis: as we saw earlier, homeostasis is the process
of maintaining the physiological parameters of a living
organism (for example, temperature, pH, nutrient levels,
visceral operations) within the range most conducive to
optimal function and survival. (The related but distinct term
“allostasis” refers to the mechanisms used by an organism as it
seeks to regain homeostasis.)3

Emotions: collections of co-occurring and involuntary
internal actions (for example, smooth muscle contractions,
changes in heart rate, breathing, hormonal secretions, facial
expressions, posture) triggered by perceptual events. The
emotive actions are usually aimed at supporting homeostasis,
for instance, countering threats (with fear or anger) or
signaling successful states (with joy). When we recall events
from memory, we also produce emotions.

Feelings: the mental experiences that follow and
accompany varied states of organism homeostasis, whether
primary (homeostatic feelings such as hunger and thirst, pain
or pleasure) or provoked by emotions (emotional feelings such
as fear, anger, and joy).4
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No matter what the “precise” contents of your mind may
be—the landscapes, the furniture, the sounds, the ideas—those
contents are necessarily experienced together with affect.
What you perceive or remember, what you try to figure out by
reasoning, what you invent or wish to communicate, the
actions you undertake, the things you learn and recall, the
mental universe made up by objects, actions, and abstractions
thereof, all of these different processes can generate affective
responses as they unfold. We can think of affect as the
universe of our ideas transmuted in feeling, and it is also
helpful to think of feelings in music terms. Feelings perform
the equivalent of a musical score that accompanies our
thoughts and actions.

—

he non-feeling, “precise” contents of the mind flow with
distinction, silhouetted against the affect process, a bit

like acting figurines against an animated backdrop. But these
precise contents often interact with the process of affect. At
any moment, one actor or actors within the “precision content”
troupe may succeed in stealing the show and making it “be”
different by provoking new emotions and producing the
corresponding feelings. Some interesting variations on the
musical score that is being improvised will follow, in good
order. To make matters really fascinating, the opposite is also
true: affect can alter the lights under which the precision
contents are experienced. Affect can alter how long the images
stay on the mind’s stage and how well or not so well they are
perceived. Precise contents, on the one hand, and affect, on the
other, are distinct in terms of how organisms construct them,
and are fully interactive. We should celebrate the wealth and
the messiness we have been gifted by affect.
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BIOLOGICAL EFFICIENCY AND THE ORIGIN OF
FEELINGS

The notion of efficiency sounds like a human invention meant
to describe the modern world, but it applies simply and well to
the early life of billions of years ago and to its successful
operations in terms of energy consumption. Efficiency was
regimented by homeostasis and made even more successful by
natural selection. How the degree of obeisance to homeostasis
results in greater or lesser energy consumption is an old life
trick, not a new development. Bacteria have been exploiting
efficiencies quite well, and so have numerous mindless but
successful species, between bacteria and humans.

How intriguing, then, that in the course of natural history,
feeling became a part-time guide to good governance. How
did that happen? A starting point must have been the
alignment of efficiency and survival with certain parameters of
physics and chemistry, while dysfunction and death aligned
with certain other parameters. There is nothing wrong with the
idea of a Platonic “form of the good” that would be present—
almost certainly is—in the physics that undergird life and
thriving.1 But as I see it, the remarkable expansion and
promotion of one choice—the life-favoring arrangements—
over the pain and suffering alternative, came courtesy of
feelings which really means courtesy of consciousness. All
feelings are conscious, and while disagreeable feelings signify
situations that impede and endanger life, pleasant ones signify
those that help life flourish. In the absence of
feelings/consciousness, the mechanisms aligned with
flourishing would not have gained favor so overwhelmingly.
The presence of consciousness changed matters radically.
Only a devil might have altered the preference that conscious
feelings pointed to so clearly.



The alignment of homeostasis, efficiency, and varieties of
well-being was signed in heaven, in the language of feeling,
and it was made popular by natural selection. Nervous systems
officiated.
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GROUNDING FEELINGS I

The feelings that we humans experience could only have
begun in earnest after the evolutionary rise of complex
nervous systems capable of making detailed sensory mappings
and images. The resulting primordial feelings were important
stepping-stones on the way to the elaborate feelings humans
can experience today.

The sensory maps and images that are part of elaborate
feelings incorporate in the ongoing mental flow facts
regarding the state of the organism’s interior. This
informational role is a primary contribution of feelings, but
feelings have another role to play: they provide the urge and
the incentive to behave according to the information they carry
and do what is most appropriate for the current situation, be it
running for cover or hugging the person you have missed.
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GROUNDING FEELINGS II

The spontaneous chemical activity within the organism’s
interior is aimed at regulating life according to homeostatic
dictates. The activity naturally tends toward achieving ranges
of operation compatible with survival and positive energy
balances, but the degree to which it succeeds varies with the
organism and the situation. As a consequence the profiles of
chemical activity within a particular organism correspond to—
and thus stand for—degrees of success or failure in the attempt
to secure homeostasis and survival. These profiles constitute a
natural evaluation of the ongoing life process.

Feelings enter this picture because there is a manifest and
principled correspondence between “degrees” of life-
regulatory success or failure and the variety of positive or
negative feelings we experience. The affective component of
our mental experiences reflects the profiles of our biological
processes.

The earliest physiological source of feelings is an
integrated chemical profile of the organism’s interior. It is
likely that such a molecular-level source was present in
evolution prior to the appearance of nervous systems. But this
is not to say that simple organisms devoid of nervous systems
would have been (or are) capable of mental experiences,
beginning with the experience of feelings. Feelings reflect a
chemical regulatory process, the initial condition without
which they could not occur, but another condition must be
met, and that is a dialogue between body chemistry and the
bioelectrical activity of neurons in a nervous system.
Regulatory chemical molecules ignite the feeling process but
cannot complete it alone.
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GROUNDING FEELINGS III

Perhaps we are now ready to take the Orphic plunge and
descend into the feeling underworld. I have suggested that
feelings originate in our deep organismic chemistry, but can
we say something about how and where?

The deeper levels of the feeling process concern the
chemical machinery responsible for the entire scope of
homeostatic regulation along varied pathways. Underneath the
qualities and intensities that constitute the valuations
expressed in feelings—their valences—there are molecules,
receptors, and actions.

How this chemical orchestra does its job is a bit of a
marvel. Specific molecules act on specific receptors and cause
specific actions. These actions are part of the uphill struggle
for the maintenance of life. The actions themselves are
important enough, but so is the overall dynamic of which they
are a part and which is charged with managing the life of a
specific organism. This much is easy to understand. But what
is not so transparent is how the actions that result from
molecules and receptors doing their job can help us account, in
our subjective experiences, for the “stirrings” that feelings
cause in us, let alone for the “quality” of a feeling.

As we try to answer the above questions, it is helpful to
recall that whereas plain percepts of objects or actions in the
world exterior to us arise from neural probes located at the
periphery of the organism, feelings arise from the depths of
our interior and not necessarily from one region only. The
retinal maps that help us see, or the skin corpuscles that help
us touch, accomplish miracles of detection and description, but
they are aloof devices relative to our lives. They are not
immediately engaged with the miseries and glories of our life
maintenance, while feelings are.



Because the actual object of the feeling/perception is none
other than a part of the organism itself, that object is in fact
located within the subject/perceiver. Astonishing! Nothing
comparable occurs with our external perceptions, for example,
visual or auditory. The objects of visual or auditory
perceptions do not communicate with our bodies. The
landscape we see or the songs we hear are not in touch with
our bodies, let alone inside them. They exist in a physically
separate space.

In the feeling realm the situation is radically different.
Because the object and subject of our feeling-percepts exist
within the same organism, they can interact. The central
nervous system can modify the body state that gives rise to a
particular feeling and, by doing so, modify what is felt. This is
an extraordinary setup that has no counterpart in the world of
external perceptions. You may well want to modify an object
that you are in the process of seeing; you may even wish to
beautify a particular image that you are contemplating. Alas,
you will not be able to actually do so except in your
imagination.1

The physical disturbance that distinguishes feelings is
explained by the incessant provocation of actions in the
interior of our bodies, by the subsequent reflection of those
actions in extensive and multiple-level neural mappings of that
same interior, and by the fact that those mappings are tied to
varied body compartments and actions. These mappings are
the primary source of the varied “coloring” of feelings. They
generate the valences—positive and negative, pleasurable or
uncomfortable, agreeable or disagreeable—that the organism
gets to experience.

The actions that arise from the body are quite varied. There
can be ease and relaxation of muscle fibers, or contraction and
strangulation of a particular organ, or actual movement of an
internal or skeletal part. As reflected in sequential and ever



more differentiated maps, the overall profiles of ease and
relaxation contribute to feelings that we designate by such
terms as well-being and pleasure; the contraction and
strangulation patterns produce what we call discomfort and
malaise. Eventually, given the detailed and interactive map of
a locally strained muscle or a wound, we produce the extreme
discomfort that we designate as pain.

The pleasure and pain felt in a particular organism begin
deeper than organs and muscles. They begin with the
molecules and receptors whose actions transform tissues and
organs and systems in a particular organism. They continue
where some of those molecules act on the neural networks that
process the signals generated by the body.
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GROUNDING FEELINGS IV

We have just seen how the nervous system is inside the body
and how body and nervous system interact directly, no
intermediary needed. On the other hand, the nervous system is
separate from the world external to the organism; it maps the
external world via sensory processes such as vision and
hearing, which are firmly planted in the body and use the body
as an intermediary.

When we say that we “represent” or “map” objects in the
world around us, the notion of “mapping” introduces distance
between the “map” and “the things mapped,” as it should.
There is often an abyss between the map and the object, as
when, a few minutes ago, I went out on the terrace and
watched the sun set behind the Santa Monica Mountains and
saw the red twilight that followed.

We must be careful when we use the notion of mapping in
relation to our own body and to the making of feelings, as if
the maps were a pure “reflection” or “picture” of the body
structure and state, yet another example of a detached percept.
Our feelings are not detached at all. In practice, there is little
distance between feelings and the things felt. Feelings are
commingled with the things and events we feel thanks to the
exceptional and intimate cross talk between body structures
and nervous system. This intimacy, in turn, is itself a product
of the peculiarities of the system charged with signaling from
the body into the nervous system, that is, the interoceptive
system.1



Figure III.1: Myelinated and unmyelinated axons.
The unmyelinated axons are not insulated.

The first peculiarity of interoception is a pervasive lack of
myelin insulation in a majority of interoceptive neurons.
Typical neurons have a cell body and an axon, the latter being
the “cable” that leads to the synapse. In turn the synapse
makes contact with the next neuron and either permits or
withholds its activity. The result is the firing of the neuron or
its silence.

Myelin serves as an insulator of the axon cable, preventing
extraneous chemical and bioelectrical contacts. In the absence
of myelin, however, molecules in the surround of an axon
interact with it and alter its firing potential. Moreover, other
neurons can make synaptic contacts along the axon rather than
at the neuron’s synapse, giving rise to what is known as non-
synaptic signaling. These operations are neurally impure; they
are not really separate from the body that hosts them. By
contrast, a predominance of myelinated axons insulates
neurons and their networks from the influences of their
surrounding environment.



Figure III.2: Cross section through a
major nerve showing (a)

unmyelinated and (b) myelinated
axons.

A second peculiarity of interoception concerns a lack of
the barrier that normally separates neural affairs from the
bloodstream. This is known as the blood-brain barrier (in
relation to the central nervous system) or the blood-nerve
barrier (in the case of the peripheral nervous system). The
absence of a barrier is especially notable in brain regions
related to the interoceptive process, such as the spinal and
brain stem ganglia where circulating molecules can make
direct contact with the cell bodies of neurons.

The consequences of these peculiarities are remarkable.
Lack of myelin insulation and lack of blood-brain barrier
allow signals from the body to interact with neural signals
directly. In no way can interoception be regarded as a plain
perceptual representation of the body inside the nervous
system. There is, rather, an extensive commingling of signals.
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GROUNDING FEELINGS V

By now we should be clear about the origin of feelings.
Feelings arise in the interior of organisms, in the depth of
viscera and fluids where the chemistry responsible for life in
all its aspects reigns supreme. I am talking about the
operations of the endocrine and immune and circulatory
systems, in charge of metabolism and defense.

What about the “function” of feelings? Although the
history of cultures and even the history of science have made
the role of feelings seem not just mysterious but unfathomable,
the answer is apparent: feelings help with the management of
life. More specifically, feelings operate as alerting sentinels.
They inform each mind—fortunate enough to be so equipped
—of the state of life within the organism to which that mind
belongs. Moreover, feelings give that mind an incentive to act
according to the positive or negative signal of their messages.

Feelings collect information about the state of life within
the organism, and the “qualities and intensities” that are
manifested by feelings constitute valuations of the process of
managing life. They are direct expressions of the degree of
success or failure of the life enterprise within our body.
Keeping alive is an uphill battle, and our bodies engage in a
complicated and multicentric effort to make life not only
possible but robustly so. The robustness of life is felt as
“plenitude” and “flourishing”; a balanced life process is
translated as “well-being.” “Discomfort” and “malaise” and
“pain,” on the other hand, signify failure at the life
management effort.

The dramatic situation that we living creatures face
concerns the maintenance of coherence and cohesion in our
living organisms. The coherence and cohesion of the
inanimate objects that surround me at this moment are no



problem at all for those objects or for me. The objects are
largely perpetual unless I decide to take an ax to the desk
where I am writing, or to the chair where I sit, or to the shelves
and books that surround me. Not so with my life and with the
organism it animates. I need to feed them breakfast and lunch,
I need to keep the body in a temperate environment, I need to
prevent or avoid disease or treat it once I acquire it. I even
need to maintain and nourish healthy social relationships with
those around me so that circumstances arising in the social
world do not impinge on the state of my interior and disturb
the process of governing life in terms of homeostatic
necessities.1

Arising as they do in the interior of our adjustable and
dynamic organisms, feelings are both qualitative and
quantitative. They exhibit valence—the quality rankings that
make their warnings and advice be worth the effort and also
motivate our actions as needed. When I experience
homeostatic feelings—a situation that reflects an appraisal of
my interior when certain physiological profiles prevail—I get
to know, firsthand, about the state of my life, and the negative
or positive valence of the experience advises me to correct the
situation or else accept it and do little or nothing. It makes me
spring into action or enjoy the ride.

Consider how different the situation is when I look at the
objects around me, or hear ambient sounds, or touch an object,
or see other living organisms. In that situation I am also the
recipient of information. I am still being “informed” of the
presence and characteristics of the objects or organisms but
now the source of the data is the external world and its objects
and creatures. I am being told of externalities; I am not told
about the interior of the entities I see or hear or touch. A
perceptual distance separates me from those entities. They are
not within my organism.
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GROUNDING FEELINGS VI

Feelings such as hunger and thirst signify quite transparently a
drop in energy sources or a decline of the ideal amount of
water molecules. Thankfully, given that neither reduction is
compatible with the continuation of life, let alone with healthy
life, feelings do more than provide valuable information: they
force us to act according to the information. They motivate our
actions.

The trajectory behind the process of feeling is clear: a
multitude of basic micro-messages travel from body tissues
and organs either to (a) circulating blood and from there to the
nervous system or, directly, to (b) nerve terminals embedded in
body tissues and organs. Once the signals arrive in the central
nervous system—in the spinal cord and the brain stem, for
example—they face a number of possible roads that lead to
varied neural centers where the feeling process can be
advanced further. Ultimately, such complicated signal
trajectories result in the production of informative mental
images. The images, such as, for example, a dry mouth, a
growling stomach, or the mere lack of energy signaled by
weakness, operate as indicators of trouble. They are
accompanied by worry and discomfort—an emotive state—
which in turn motivate a response, in the form of a corrective
action.

Many of the responses that feelings promote or demand are
executed automatically without any need for reasoned
intervention. The extreme example to which I alluded earlier
can be found in the processes of breathing and micturition. A
reduction or interruption of airflow, which occurs in severe
asthma or in pneumonia, is automatically accompanied by a
desperate state of “air-hunger”—a literal and precise term—
and the alarm it causes in the victim and in those who witness



it. The need for micturition resulting from a full bladder is less
dramatic than air-hunger and can even be a source of comedy
but is another example of homeostatic crisis translated in
forceful emotive terms and felt as an imperative, unavoidable
urge.1

In brief, nature has provided us with the fire alarms, the
fire engines, and the medical facilities. A sign that nature has
been perfecting this strategy is shown by the recent discovery
of central nervous system controls of immune responses. The
controls are located in the diencephalon, a sector of the central
nervous system located below the cerebral cortex and above
the brain stem and spinal cord. The region in charge of this
immune control is known as the hypothalamus, a famed
orchestrator of the endocrine system that governs the secretion
of most hormones throughout the body. The new findings
show that the hypothalamus commands the spleen to produce
antibodies to certain infective agents. In other words, the
immune system works with the complicity of the nervous
system to promote homeostasis without asking us, the
presumed conscious controllers of our destinies, any help with
the matter.

Equally intriguing is the connection between the highest
neural instances of the feeling process—the insular cortices—
and the innervation of the stomach mucosa. We know that
stomach ulcers are directly caused by a specific bacterium, but
the regulation of one’s emotions is a factor in the process of
allowing the bacterium to give us an ulcer or not.
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GROUNDING FEELINGS VII

When we ask ourselves where homeostatic feelings begin, a
reasonable first answer is that they begin with sets of
molecules that signify advantageous or disadvantageous life
states relative to such physiological parameters as (a) positive
or negative energy balance; (b) presence or absence of (i)
inflammation, (ii) infection, (iii) immune reactions; and (c)
harmony or discord in the discharge of drives and goals.

The range of the critical molecules involved is wide. It
includes opioids, serotonin, dopamine, epinephrine and nor-
epinephrine, and substance P, all of which have a large share
of operations in this domain. Some of those molecules, which
are historically almost as old as life and operate on many
organisms without nervous systems, are unfortunately known
as “neurotransmitters.” The misnomer is due to the fact that
they were first described in creatures with brains. But the
effect of these molecules does not necessarily end once they
are released. The changes they impose on the operation of
body systems can subsequently be translated by interoception
made to influence the central nervous system and, once again,
alter the mental experiences of the moment. This process is
achieved via nerve fiber terminals strewn about body tissues—
skin, thoracic and abdominal viscera, blood vessels—and via
the projection of those nerve terminals into the spinal and the
trigeminal ganglia and the spinal cord. From there neurons can
signal to brain stem nuclei (the parabrachial nucleus, and the
periaqueductal gray), to the amygdala nuclei, and to the nuclei
of the basal forebrain. Eventually signals can reach the
cerebral cortices of the insula and cingulate regions.

Not all homeostatic feelings are harbingers of bad news or
signify danger ahead. When the organism is functioning with a
good balance between what it requires to operate well and



what it gets, when the environment is suitable in terms of
climate, and when we are at ease in our social environment
rather than in conflict, then the star homeostatic feeling is
well-being, available in various guises and intensities. Well-
being can become so abundant and focused that it rises to the
experience of pleasure. Likewise, in the world of negative
homeostatic feelings, malaise can be so acutely focused that it
becomes pain.

The homeostatic feeling of pain offers an automatic
diagnosis: damage has already occurred in some region of
living tissue or is about to occur and will occur if the situation
is not remedied fast. The insult must be removed or mitigated.
Substance P is a critical actor in the pain process, and the
secretion of cortisol and corticosterone is part of the response
to the insults that lead to pain.1
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HOMEOSTATIC FEELINGS IN A SOCIOCULTURAL
SETTING

We are quite familiar with the direct way in which illness
gives way to discomfort and pain or exuberant health produces
pleasure. But we often overlook the fact that psychological
and sociocultural situations also gain access to the machinery
of homeostasis in such a way that they too result in pain or
pleasure, malaise or well-being. In its unerring push for
economy, nature did not bother to create new devices to handle
the goodness or badness of our personal psychology or social
condition. It makes do with the same mechanisms. Playwrights
and novelists and philosophers have long known this fact, but
it remains unappreciated perhaps because the way things work
tends to be even more nebulous when it comes to society and
culture than when we deal with the rigors of the medical
setting. Still, the pain of social shame is comparable to that of
a raging cancer, betrayal can feel like a stab wound, and the
pleasures that result from social admiration, for better and
worse, can be truly orgasmic.1
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BUT THIS FEELING ISN’T PURELY MENTAL

The above verse appears in the song “I Won’t Dance” written
by Jerome Kern and made famous by Fred Astaire, Frank
Sinatra, and Ella Fitzgerald. A good part of its success comes
from the lyrics that Dorothy Fields and Jimmy McHugh
included in the song’s revised version. “But this feeling isn’t
purely mental” is followed by “For heaven rest us, I’m not
asbestos.” The naughty implication is that love is not just in
the mind but also in the physical excitement that the hero
notices when he dances with his beloved. He is not made of
asbestos; he is a flesh-and-blood human being, and he reacts
physically to the closeness and the romance! He is
embarrassed, and he won’t dance anymore.

Sometimes popular wisdom beats laborious science. That
feelings are not purely mental; that they are hybrids of mind
and body; that they move with ease from mind to body and
back again; and that they disturb the mental peace, those are
the points of the song and my points in this chapter. All I need
to add is that the power of feelings comes from the fact that
they are present in the conscious mind: technically speaking,
we feel because the mind is conscious, and we are conscious
because there are feelings! I am not playing with words; I am
merely stating the seemingly paradoxical but very real facts.
Feelings were and are the beginning of an adventure called
consciousness.
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IV

On Consciousness and Knowing
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WHY CONSCIOUSNESS? WHY NOW?

You may wonder why so many philosophers and scientists are
writing about consciousness these days, why a topic that until
recently was not prominent in the scientific literature, let alone
with the public at large, is now a leading theme of scholarship
and an object of curiosity. But the answer is simple:
consciousness matters and the public has come to realize it.

The significance of consciousness comes from what it
brings directly to the human mind and from what it
subsequently allows the mind to discover. Consciousness
makes mental experiences possible, from pleasure to pain,
along with all that we perceive and memorize and recall and
manipulate as we describe the world around and the world
inside, in the process of observing, thinking, and reasoning. If
we were to remove the conscious component from our
ongoing mental states, you and I would still have images
flowing in our minds, but those images would be unconnected
to us as singular individuals. The images would not be owned
by you or me or anyone else. They would flow unmoored. No
one would know to whom such images belonged. Sisyphus
would be fine. He is a tragic figure only because he knows that
the abominable predicament is his.

Nothing can be known in the absence of consciousness.
Consciousness was indispensable for the rise of human
cultures and thus had a hand in changing the course of human
history. It is difficult to overstate the importance of
consciousness. At the same time it is easy to exaggerate the
difficulty of understanding how consciousness arises and to
promote it as an inscrutable mystery.

—



N
ow, why do I write about the human significance of

consciousness, given that in all likelihood vertebrate
creatures and many invertebrate species are also
endowed with consciousness? Is consciousness not

significant for them too? Well, it certainly is, and I am not
neglecting the abilities or relevance of nonhumans. I am
simply giving pride of place to the following facts: (1) the
human experience of pain and suffering has been responsible
for extraordinary creativity, focused and obsessive, responsible
for inventing all kinds of instruments capable of countering the
negative feelings that initiated the creative cycle; (2) conscious
well-being and pleasure have motivated countless ways with
which humans secured and enhanced conditions favorable to
their lives, individually and socially. Nonhumans, with rare but
notable exceptions, have also responded to pain or to well-
being along the same lines but in simpler and more direct ways
than humans. To be sure, nonhumans have succeeded in
evading or mitigating causes of pain and suffering but, for
example, have not been able to modify their origins. The
consequences of consciousness for humans have been
remarkably larger in scope and reach. Note that this is not
because the core mechanisms of consciousness are different in
humans—I believe they are not—but because the intellectual
resources of humans are so much taller and wider. Those
larger resources have enabled humans to respond to the polar
experiences of suffering or of pleasure by inventing new
objects, actions, and ideas, which have translated into the
creation of cultures.1

There are some seeming exceptions to this panorama. A
small fraction of insects, known as “social,” has succeeded in
assembling a complex set of “creative” responses whose
ensemble does conform to the general concept of “cultures.”
This is the case with bees and ants and the well-organized
urbanity and civility of their carefully built “cities.” Are they
too small and modest to have been endowed with



I

consciousness and to have their creativity fueled by
consciousness? Not at all. I suspect that they are driven by the
conscious feelings they experience. The inflexibility of most
of their behaviors limits the evolution of such cultural feats—a
polite way of saying that they are largely “fixed” rather than
evolving. But that should not diminish our amazement at how
these developments came to pass a hundred thousand years
ago and at the role consciousness probably played in them.

One other partial qualification regarding the special impact
of consciousness in humans concerns the way in which certain
mammals respond to the death of others, as is clear, for
example, from the funeral rites of elephants. No doubt,
consciousness of their own suffering caused by observing the
results of pain and death in their kin worked its way into the
composition of such responses. The difference, relative to
humans, sits with the scale of invention and the degree of
complexity and efficacy shown in the construction of
responses. These exceptions generally support the idea that the
differences of response are related to the intellectual caliber of
the species rather than to the nature of consciousness in the
particular species.

—

t is reasonable to ask if the efficacy of the responses that
consciousness makes possible comes mostly from the

negative or the positive side of feelings, from their negative or
positive valence. Pain, suffering, and the realization of death
are especially empowering, more so I believe than well-being
and pleasure. In this regard, I suspect that religions developed
around that realization, none more so than the Abrahamic
religions and Buddhism. To some extent, in its historical,
evolutionary terms, consciousness was a forbidden fruit that
once eaten made one vulnerable to pain and suffering and
ultimately exposed to a tragic confrontation with death. This
perspective is closely compatible with the idea that



consciousness is introduced in evolution by the hand of
feelings and not just any feelings but negative ones, in
particular.

Death as a source of tragedy was well established in
biblical narratives and in Greek theater, and has remained
present in artistic endeavors. W. H. Auden captures the idea in
a poem in which he turns humans into exhausted but rebellious
gladiators pleading with a cruel emperor and says, “We who
must die demand a miracle.” He wrote demand and not require
or request, a sure sign of a poet at the end of his rope,
watching in desperation the inescapable crumbling of the
individual human. Auden had realized that “nothing can save
us that is possible,” a not-so-original conclusion that has
worked itself into the founding story of many religions and
philosophical systems and that still leads mortals everywhere
to follow the advice of the churches that assist them in their
vales of tears.2

And yet pain alone, singular pain without the prospect of
pleasure would have promoted the avoidance of suffering but
not the seeking of well-being. Ultimately, we are puppets of
both pain and pleasure, occasionally made free by our
creativity.
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NATURAL CONSCIOUSNESS

Unannounced and unaccompanied by a proper definition, the
word “consciousness” has acquired multiple meanings and
become a bit of a linguistic nightmare. This young English
word did not even exist in the time of Shakespeare and has no
direct counterpart in Romance languages; in French, Italian,
Portuguese, and Spanish, one has to make do with the
equivalent of “conscience” and use context to clarify which
meaning of “conscience” the speaker is after.1

Some of the varied meanings of consciousness relate to the
optics of the observer/user. Philosophers, psychologists,
biologists, or sociologists look at consciousness distinctly. So
do ordinary people who hear, night and day, that certain
problems are or fail to be “in their consciousness” and who
must wonder if consciousness is the erudite label for being
awake or attentive or simply having a mind. Yet quietly, hiding
under its cultural baggage, there is an essential meaning of the
word “consciousness,” one that contemporary neuroscientists,
biologists, psychologists, or philosophers can recognize, even
though they approach the phenomenon with varied methods
and explain it in different ways. For all of them, more often
than not, “consciousness” is a synonym of mental experience.
And what is a mental experience? It is a state of mind imbued
with two striking and related features: the mental contents it
displays are felt, and those mental contents adopt one singular
perspective. Further analysis reveals that the singular
perspective is that of the particular organism within which the
mind inheres. Readers who detect a kinship between the
notions of “organism perspective,” “self,” and “subject” will
not be wrong. Nor will they be wrong when they realize that
“self,” “subject,” and “organism perspective” correspond to
something quite tangible: the reality of “ownership.” The
“organism owns its particular mind”; the mind belongs to its



particular organism. We—me, you, whoever is the conscious
entity—own an organism animated by a conscious mind.

To make these considerations as transparent as possible,
we need to be clear about the meaning of a few terms: mind,
perspective, and feeling. Mind, as defined earlier, is one way
of referring to the active production and display of images
arising from actual perception or from memory recall or from
both. The images that constitute a mind flow in a never-ending
cortege and, as they do so, describe all sorts of actors and
objects, all sorts of actions and relationships, all sorts of
qualities without and with symbolic translations. Images, of
every kind—visual, auditory, tactile, verbal, and so forth—
individually or in combination, are natural vehicles of
knowledge, they transport knowledge, they explicitly signify
knowledge.

Perspective refers to “point of view,” provided there is no
doubt that when I use the word view I do not mean vision
only. The consciousness of blind people also has a perspective,
but it has nothing to do with seeing. By point of view I mean
something more general: the relation I hold not just to what I
see but also to what I hear or touch and, importantly, even to
what I perceive in my own body. The perspective I am talking
about is that of the “owner” of the conscious mind. It
corresponds, in other words, to the perspective held by a living
organism as expressed by the images that flow within its own
mind when it operates inside that same organism.

But we can go a bit further in our search for the origin of
perspective. Relative to the world around us, the standard
perspective of most living organisms is largely defined from
the head of those organisms. In part this is due to the
placement of sensory probes—of sight, sound, smell, taste,
and even balance—at the top (or front end) of the body. And
of course we, sophisticated creatures, also know that the brain
is in the head!



I

Curiously relative to the world inside our organisms,
perspective is provided by feelings that unequivocally reveal
the natural link between mind and body. Feelings let the mind
know, automatically, without any questions being asked, that
mind and body are together, each belonging to the other. The
classic void that has separated physical bodies from mental
phenomena is naturally bridged thanks to feelings.

What else do we need to say about feeling in the context of
consciousness? We need to assert that self-reference is not an
optional feature of feeling but a defining, indispensable one.
And we can venture further: we can declare feeling a
foundational component of standard consciousness.

—

n case we get distracted by the saga of the significance of
feelings, we also need to recall that all feelings are devoted

to mirroring the state of life within a body, whether that state is
spontaneous or has been modified by an emotion. This applies
fully to all feelings that participate in the process of generating
consciousness.

In conclusion, the feelings that are continuously
displayed in a mind and are so integral to the making of
consciousness have two sources. One source is the never-
ending business of running life within the body, which
inevitably reflects its ups and downs—well-being, malaise,
hunger for food and air, thirst, pain, desire, pleasure. As we
saw earlier, these are examples of “homeostatic feelings.” The
other source of feelings is the collection of emotive reactions,
weak or strong, that mental contents frequently prompt—the
fears, joys, and irritations that visit us any day. Their mental
expressions are known as “emotional feelings,” and they are
part of the multimedia production that constitutes internal
narratives. The feelings endlessly generated by these two
mechanisms also become incorporated in the narratives, but



they are, to begin with, devices in the generation of the
conscious process. In fact the homeostatic variety of feelings
helps build the ground zero of our beings.2

Consciousness, then, is a particular state of mind resulting
from a biological process toward which multiple mental events
make a contribution. The operations of the body’s interior
signaled via the interoceptive nervous system contribute the
feeling component, while other operations within the central
nervous system contribute imagery describing the world
around the organism as well as its musculoskeletal frame.
These contributions converge, in a regimented way, to produce
something quite complex and yet perfectly natural: the
encompassing mental experience of a living organism caught,
moment after moment, in the act of apprehending the world
within itself and, wonder of wonders, the world around itself.
The conscious process takes life within an organism, as
expressed in mental terms, and locates it within its own
physical boundaries. Mind and body are given joint property
of this ensemble, complete with notarized title, and they
relentlessly celebrate their luck, good or bad, until they fall
asleep.
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THE PROBLEM OF CONSCIOUSNESS

Different branches of psychology—aided by general biology,
neurobiology, neuropsychology, cognitive science, and
linguistics—have made extraordinary progress in the
elucidation of perception, learning and memory, attention,
reasoning, and language. They have also made significant
progress in the understanding of the affects—drives,
motivations, emotions, feelings—and of social behaviors.

There is nothing transparent about the biological structures
or the processes behind any of these functions, whether they
are approached from their public manifestations or from a
subjective perspective. It has taken hard work, invention, and a
convergence of theoretical efforts and laboratory methods to
advance the science of these varied problems. It is thus
surprising to realize that consciousness has been discussed as
if it stood apart and had been accorded special status, a unique
problem, not just difficult to approach, but unsolvable. Some
authors on consciousness have sought to overcome the
impasse by advancing an extreme proposal, known as
“panpsychism.” Panpsychists speak about consciousness and
mind as if they were interchangeable, something quite
problematic. Even more problematic is the fact that they see
mind and consciousness as ubiquitous phenomena, present in
all living things, as part and parcel of the life state. All single-
cell organisms and all plants would be contemplated by their
share of consciousness. And why stop at living things? For
some, even the universe and all the stones in it are regarded as
conscious and minded.1

The reasons why these proposals were advanced have to do
with an unjustified position, namely that what worked to
understand other aspects of mind was insufficient to solve the
problem of consciousness. I see no evidence that such is the



case. General biology, neurobiology, psychology, and
philosophy of mind contain the tools necessary to solve the
problem of consciousness and even go a long way toward
solving the deeper and underlying problem of the fabric of
mind itself. And physics can step in to help as well.

A major issue in consciousness studies concerns what is
now commonly known as the “hard problem,” the designation
that the philosopher David Chalmers introduced in the
literature.2 An important aspect of the problem refers, in his
own words, to “Why and how do physical processes in the
brain give rise to conscious experience?”

In brief the problem concerns the alleged impossibility of
explaining how a physicochemical device known as the brain
—made of physical objects known as neurons (billions of
them) interconnected by synapses (trillions of them)—could
generate mental states, let alone conscious mental states. How
could the brain generate mental states unfailingly connected to
a specific individual? And how could those brain-generated
states feel like something, as the philosopher Thomas Nagel
believes they should?3

The biological formulation of the hard problem, however,
is unsound. Asking why should physical processes “in the
brain” give rise to conscious experience is the wrong question.
While the brain is an indispensable part of the generation of
consciousness, nothing suggests that the brain generates
consciousness alone. On the contrary, the non-neural tissues of
the organism’s body proper contribute importantly to the
creation of any conscious moment and must be a part of the
problem’s solution. This happens most notably via the hybrid
process of feeling, which we regard as a critical contributor to
the making of conscious minds.4

—



W
hat does it mean to say “I am conscious”? At the simplest level

imaginable, it means to say that my mind, at the
particular moment in which I describe myself as

conscious, is in possession of knowledge that spontaneously
identifies me as its proprietor. Foundationally, the knowledge
concerns myself in varied ways: (a) my body, about which I
am continuously informed in greater or lesser detail via
feeling, (b) along with facts that I recall from memory and that
may pertain (or not) to the perceptual moment and are also
part and parcel of myself. The scale of the knowledge fest that
renders minds conscious varies depending on how many
honorable guests attend, but certain guests are not only
honored but obligatory. Let me identify them: first, some
knowledge about the current operations of my body; second,
some knowledge as retrieved from memory, about who I am at
the moment and about who I have been, recently and in the
long ago past.

I will not fall in the trap of saying consciousness is this
simple, because it is not simple at all. There is nothing gained
by underestimating the complexity generated by so many
moving parts and articulation points. As complicated as
consciousness is, however, it does not appear to be—or have
to remain—mysterious or impossible to figure out in terms of
what it is made of, mentally speaking.

I am full of admiration for how our living organisms—the
parts that we call neural and those that we tend to ignore and
dismiss as “the rest of the body”—have concocted the
processes that result in mental states imbued with feeling and a
sense of personal reference. But admiration does not require
the invocation of mystery. The notion of mystery and the idea
that a biological explanation lies beyond us do not apply.
Questions can find answers, and puzzles get resolved. Still,
one is filled with awe at what the combination of several



relatively transparent functional arrangements has ended up
producing for our benefit.5
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WHAT IS CONSCIOUSNESS FOR?

This is an important question, but few people ask it seriously.
The idea that consciousness would be useless has been floated,
but if consciousness would serve no purpose, would it still be
around? In general, useful functions are maintained and honed
in biological evolution, while useless ones tend to be
discarded, that being the job of natural selection. To be sure,
consciousness is not useless.

First, consciousness helps organisms govern their lives in
keeping with the strict requirements of life regulation. This is
true of many nonhuman species that preceded us and
dramatically true of humans. This should not be surprising.
After all, one of the foundations of consciousness is feeling,
whose purpose it is to assist with the governance of life in line
with homeostatic requirements. One might say, in an effort to
give the birth of consciousness its due, that there is a
chronology, that feeling emerged in evolution just one half
step ahead of consciousness, that feeling is, literally speaking,
a stepping-stone for consciousness. The reality, however, is
that the functional value of feelings is tied to the fact that they
are unequivocally referred to their owner organism and inhabit
their owner-organism’s mind. Feelings gave birth to
consciousness and gifted it generously to the rest of the mind.

Second, when organisms are very complex—certainly by
the time they have nervous systems capable of supporting
minds—consciousness becomes an indispensable asset in the
struggle to govern life successfully.

It is possible for independent living organisms to proceed
successfully, without minds or consciousness, as we see in
bacteria and plants. Their problems of existence and
persistence can be solved with far less panache by a powerful
non-minded competence, a sort of sneaky and very intelligent



forerunner of mind and consciousness combined. I call this
non-conscious competence “sneaky” because it ends up
governing the life of non-conscious creatures quite well,
without the athletic trappings of subjective experiences.

But we must note that, importantly, while conscious minds
generate explicitly intelligent governance, they are also helped
by non-explicit intelligence, as needed. Life is not possible
when it runs unattended and ungoverned. It needs to be
managed. Either a conscious mind or a non-explicit
competence is indispensable for good life governance, but the
full scope of intelligent management, from non-conscious to
conscious, is not required by all species.

Because consciousness connects the mind indelibly to a
specific organism, it assists the mind in making a pressing case
for the particular needs of that organism. And when organisms
can mentally describe the degree of their needs and can apply
knowledge to respond to those needs, then theirs is the
universe to conquer. Conscious minds help organisms clearly
identify what is required for their survival, and feel their way
through the requirements. Often, depending on the degree of
feeling involved, consciousness may demand and even impose
a response to the identified needs. Explicit knowledge and
reason provide resources not available to implicit forms of
competence, which are governed by concealed varieties of
intelligence and responsive only to basic homeostasis.
Knowledge and creative reasoning invent novel responses to
specific needs.

Organisms endowed with conscious minds gain remarkable
advantages. In keeping with their degree of intellect and
creativity, their field of action widens. They can struggle for
life in more varied settings. They can face a larger variety of
hurdles and have a better chance of overcoming them.
Consciousness expands their habitat.



Organisms with large mental capacities use consciousness
—that is, the ownership reference of those mental capacities to
their bodies—in their calculations and creative endeavors.
Their entire program of behavior benefits from consciousness.
Rather than asking why our creative processes should be
accompanied by consciousness, we should wonder how any of
our best behaviors would be possible—let alone useful—in the
absence of consciousness.
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MIND AND CONSCIOUSNESS ARE NOT
SYNONYMOUS

It took me a while to realize that part of the problems we face
when we debate consciousness comes from a serious
confusion. Consciousness is a distinctive state of mind, but the
words “consciousness” and “mind” are often used as if they
were synonymous and corresponded to the same process.
Pressed hard on the point, the “misusers-confusers” may admit
as much, but they let the critical distinction fall by the
wayside. They and their listeners become unable to envision
the central mechanism of consciousness as a modification of
the primary process of mind.

The confusion is a consequence of the “composition
problem.” The constitutive components of complex
phenomena are difficult to glean under the functional envelope
that obscures them. Referring to “conscious minds” instead of
“consciousness”—as I do in the subtitle of this book—is
helpful because “conscious” qualifies “minds” and serves
notice not all mind states are necessarily conscious, that there
are components involved in the making of consciousness.

In my proposal consciousness is an enriched state of mind.
The enrichment consists in inserting additional elements of
mind within the ongoing mind process. These additional mind
elements are largely cut from the same cloth as the rest of the
mind—they are imagetic—but thanks to their contents they
announce firmly that all the mental contents to which I
currently have access belong to me, are my thing, are actually
unfolding within my organism. The addition is revelatory.

Revealing mental ownership is first and foremost
accomplished by feeling. When I experience the mental event
we call pain, I can actually localize it to some part of my body.
In reality, the feeling occurs in both my mind and my body,



and for a good reason. I own both, they are located within the
same physiological space, and they can interact with each
other.

The manifest ownership of mental contents by the
integrated organism where they arise is the distinctive trait of a
conscious mind. When this trait is absent or not dominant, the
simpler term mind is the appropriate descriptor.

The mechanisms involved in enriching a mind with a firm
connection to its rightful owner organism consist in inserting
in the organism’s mental flow the contents that connect mind
and organism owner unequivocally. They occur at the level of
systems. They should not be regarded as a mystery.

My solution to the problem of consciousness does not
imply that all the biological mechanisms behind consciousness
are clarified. Nor does it imply that states of consciousness are
all equivalent in scope and grade. There is a distinction to be
made between my conscious mind when I wake up from deep
sleep—and all I barely know is who I am and where I am—
and the conscious mind that helps me think for hours through a
complicated scientific problem. But my solution to the
consciousness problem is applicable and decisive in both
cases. For a conscious mind to emerge, I need to enrich a plain
mind process with knowledge that pertains to my organism
and that identifies me as the owner of my life, my body, and
my thoughts.

Both the simple, conscious mind process focused on a
mundane problem and the rich, panoramic, conscious mind
process that encompasses a vast amount of history depend on
an initiation rite: the identification of an “owner-mind” which
requires the placement of that mind in the setting of its body.
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BEING CONSCIOUS IS NOT THE SAME AS BEING
AWAKE

Being conscious and being awake are often regarded as the
same, and yet consciousness and wakefulness are quite
distinct. To be sure, consciousness and wakefulness are
related. We know that when organisms fall asleep, their
consciousness is usually turned off, although we must also
remember a blatant exception to that rule: when we are sound
asleep, consciousness returns during our dreams, creating a
rather bizarre situation. We are asleep and we are conscious.
Moreover, in some variations of the state of coma, patients are
apparently unconscious, and yet their electroencephalogram
suggests that they remain technically awake. I know that this
sounds complicated and confusing, but I can attest that once
the fog of these variations lifts, we can confidently say that
consciousness is not mere wakefulness.1

We should think of wakefulness as the operation that
allows us to “inspect” images, a sort of turning on the lights on
the set. But the wakefulness process is not involved in putting
together the procession of images in our minds, nor is it
concerned with telling us that the images we are inspecting are
ours.

As we discovered earlier in the discussion on minds, the
ability to “sense” or “detect”—a touch, a rise in temperature, a
vibration—is not to be confused with mind or consciousness
either.
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CONSCIOUSNESS (DE)CONSTRUCTED

Why do I believe there is a plausible solution for the problem
of consciousness? First, because I can envision a means
whereby mental contents are transparently connected to a
feeling subject and the feeling subject assumes ownership of
those contents. Second, because the means I envision calls for
the use of a physiological mechanism whose status, at the level
of systems, is reasonably understood.

Consciousness is constructed by adding to the flow of
mental images we call mind an extra set of mental images that
express felt and factual references to the mind’s owner. Mental
images, both conventional and hybrid, such as feelings, carry
and convey meanings that are the key ingredients of
consciousness, just as they are the key ingredients of plain
minds. No previously unknown phenomenon is invoked or
required and no mysterious stuff needs to be added to the brew
of images in order to render the ensemble conscious. The key
to consciousness resides in the contents of the enabling
images. It resides in the knowledge those contents naturally
provide. All the images need to be is informative so that they
can help identify their owner.

Proposing a solution for consciousness that does not appeal
to the unknown and mysterious does not mean that the
solution is “simple”—it is not—and does not imply that all
problems related to the operation of conscious minds are
solved; they are not. What happens in our organisms when we
are experiencing a performance of Wagner’s Ring,
physiologically speaking, is not for the fainthearted, musically,
theatrically, and biologically speaking.

The image contents of minds hail largely from three
principal universes. One universe concerns the world around
us. It yields images of the objects and actions and relationships



present in the environment that we occupy and that we
continuously scrutinize with the external senses—visually and
auditorily, by touch and by smell and taste.

The second universe concerns the old world inside us. This
world is “old” because it contains evolutionarily ancient
internal organs in charge of metabolism: viscera such as the
heart, lungs, stomach, and guts; large and independent blood
vessels as well as those located in the depth of the skin;
endocrine glands, sexual organs, and so forth. This is the
universe that gives rise to feelings, as we have seen in the
sections on affect. The images that are part of feelings also
correspond to actual objects, actions, and relationships but
with some monumental distinctions. First, the objects and
actions are located within our organisms, in the visceral
interior that sits largely inside the chest, abdomen, and head,
as well as in the extensive viscera that inhabit the thick of the
skin, throughout the body, traversed by blood vessels with
their smooth muscular walls.

Moreover, rather than merely representing the shapes or
actions of internal objects, the images from the second
universe principally represent states of the objects relative to
their function within our living economy.

Lastly, the processes in the old world universe shuttle back
and forth between the actual “objects,” for example, the
viscera, and the “images” that represent them. There is a
continuous interaction between the sites where the body
actually changes and the “perceptual” representation of those
changes. This is a thoroughly hybrid process, simultaneously
“of the body” and “of the mind”; it allows the images on the
mind side to be updated following the alterations occurring in
the body and be changed accordingly. Of note, relative to the
life process, the images represent qualities and their
momentary value or valence. The state and quality of the
actual objects and actions in the interior are the stars. It is not



the actual violins or trumpets that steal the show; it is the
sounds they make. In other words, feelings are not reducible to
fixed imagetic patterns; they concern “ranges” of operation.

A third universe of mind also pertains to a world within the
organism but involves an entirely different sector: the bony
skeleton, the limbs and the skull, body regions that turn out to
be protected and animated by skeletal muscles. This sector of
the interior provides both frame and support for the whole
organism and anchors the external movements executed by
skeletal muscles, including those we use for locomotion. This
entire frame serves as reference for everything else that goes
on in the first and second universes. Interestingly, from an
evolutionary standpoint, this sector of the interior is not as old
as the visceral one and does not share the same peculiar
physiological traits. There is nothing soft about this “not-so-
old interior.” Solid bones and tough muscles make good
scaffolds and good frames.

OceanofPDF.com

https://oceanofpdf.com/


EXTENDED CONSCIOUSNESS

The idea that minds can be rendered conscious once feeling is
present and the subject identified, may be surprising, at first
glance, which is not a problem. However, the idea that the
explanation of consciousness that I am offering may be
regarded as too “small” for the “importance” of the
phenomenon is a problem and needs to be addressed.

The problem, as I see it, is actually caused not by the
explanation but rather by expectations that have been
associated with traditional, vague, and inflated notions of what
consciousness is supposed to be, as distinct from what
consciousness actually is and does. Earlier I noted the unique
evolutionary role of consciousness and the fact that it has been
indispensable in the history of humanity. Moral choice,
creativity, and human culture are conceivable only in the light
of consciousness. These facts, however, are entirely
compatible with the scale at which I place the critical
mechanism behind consciousness.

One reason why the explanation I advance may sound
modest at first has to do with the notion of Extended
Consciousness, a concept that I introduced when I first began
studying the problem and of which I used to be rather fond.1

The designation “Extended” applied to what I saw as the large-
scale variety of consciousness, the one meant to encompass
our experience of reading Marcel Proust and Leo Tolstoy and
Thomas Mann and listening to Mahler’s Fifth: wide, tall, rich,
long, containing multitudes of humanity and their respective
habitats, drawing on the past that we have committed to
memory, playing creatively with our stores of knowledge, and
projecting itself into the possible future.

The problem, as I see it today, is that I should have talked,
all along, about Extended Mind rather than Extended



Consciousness. The fundamental mechanism whereby images
are rendered conscious remains the same when the device is
applied to a million images or to only one. What does change
is the scale and capacity of our mind processes as demanded
by the quantity of materials we recall and are working on and
by the forces of attention that are called to intervene, and as,
bit by bit, entire canvases of music, literature, painting, and
cinema are mentally encompassed and made to belong to us,
that is, rendered conscious.
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WITH EASE, AND YOU BESIDE

I used to think of Emily Dickinson’s famous poem as an ode to
consciousness, but now I see it as making penetrating
observations on the human mind.1 Consider the first four lines:

The brain is wider than the sky,

For, put them side by side,

The one the other will include

With ease, and you beside.

Dickinson intuits the need for “you” in the process of
making a conscious mind—that being me or any other
individual—but her focus is on the scale of that mind. How
come the visual panorama and the auditory scene that I am
currently beholding are so much larger than the modest width
of my brain? That is what she wants to know.

The brain had to be wider than the sky—by which she
meant larger than the skull—because the brain could contain
not just the world around us but you, beside. As Dickinson
well knew, however, neither the world nor we could actually
fit inside the skull. First, we and the world had to be
miniaturized, rescaled to brain proportions. Once the rescaling
was accomplished, we and our thoughts were allowed to
inflate to the size of the near and far universe while still fitting
in the head.

Dickinson was candidly committed to an organic view of
mind and to a modern conception of the human spirit. And yet,
in the end, what turned out to be wider than the sky was not
the brain but life itself, the begetter of bodies, brains, minds,
feelings, and consciousness. What is more impressive than the
entire universe is life, as matter and process, life as inspirer of
thinking and creation.
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THE REAL WONDER OF FEELINGS

Feelings again, must we? We must indeed. Feelings protect
our lives by informing us of dangers and opportunities and by
giving us the incentive to act accordingly. Those are natural
wonders, no doubt, but feelings offer another wonder, the one
without which their guidance and incentives would not be
heeded. They provide the mind with facts on the basis of
which we know, effortlessly, that whatever else is in mind, at
the moment, also belongs to us, is happening in us. Feelings
allow us to experience and become conscious, to unify our
mental holdings around our singular being. Homeostatic
feelings are the first enablers of consciousness.

The critical facts that feelings offer to the mental process
concern specifics about the organism’s interior continuously
modified by homeostatic adjustments. They show that the
entire process is occurring in a mind that is part of the
organism within which the homeostatic adjustments are
occurring! The mind “belongs” to “its” organism.

The feelings that make consciousness possible are not in a
class apart. They juxtapose two principal phenomena: (1)
images of the interior, which detail the homeostatically driven
alterations of the organism’s internal configurations; and (2)
images that detail the interactions between the maps and their
body sources and that, by so doing, naturally reveal that the
mappings are made inside the organism they represent. The
discovery of ownership results from the mutual and
transparent influences of the organism state and of the images
generated in that organism; ownership is consequent to the
patent fact that one process—the fabrication of mental images
—occurs inside the other—the organism.

The fact that the organism owns the mind has an intriguing
consequence: all that occurs in the mind—the maps of the



interior and the maps of the structures, actions, and spatial
positions of other organisms/objects that exist and take place
in the surrounding exterior—is constructed, of necessity, by
adopting the organism’s perspective.
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THE PRIORITY OF THE WORLD WITHIN

When people casually refer to consciousness, they are usually
thinking of the external world first. They often equate being
conscious with the ability to represent the world of their
surroundings. This is understandable because the world
external to us is so disproportionately favored in our minds.
But why is that so? Because mapping the world around us is
essential to govern our interactions with that world in ways
that can be favorable to our lives. Still, while this process
helps reveal what can be known and used to our advantage, it
does not suggest, let alone explain, how or why we are
conscious of the material we have mapped in images, in other
words, why we know that we know. To be knowledgeable and
conscious, we need to “connect” or “refer” objects and
processes to our own organisms, to ourselves. We need to
establish our organisms as surveyors of the objects and
processes.

We become conscious of our existence and of our
perceptions when we use knowledge to establish reference and
ownership.

We only come to know that we know—which really means
that we only come to know that each of us, individually, is in
the possession of knowledge—because we are simultaneously
informed about two other aspects of reality. One aspect
concerns the states of our ancient chemical and visceral
interior, expressed in the hybrid process called feeling.
Another aspect is the spatial reference provided by our
musculoskeletal interior, especially the stable frame that
anchors the edifice of our selfhood.
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A GATHERING OF KNOWLEDGE

One might try to see the process of constructing
“consciousness” as that of a successful building contractor
who gathers the materials and the artisans needed for his
project. Consciousness gathers together the bits of sapience
that reveal, by dint of their coincident presence, the mystery of
belonging. They tell me—or you—sometimes in the subtle
language of feeling, sometimes in ordinary images or even in
words translated for the occasion, that yes, lo and behold, it is
me—or you—thinking these things, seeing these sights,
hearing these sounds, and feeling these feelings. The “me” and
“you” are identified by mental components and body
components. It makes no difference provided that the
connection between mental events and overall body
physiology has been robustly established. The world can come
to you, says your contractor in charge of consciousness,
because your living organism—your whole organism, not just
your brain—is an open stage where a relentless play is being
played out, for your benefit. The materials for the
construction, brick after brick, are just knowledge and not
different from those in the rest of mind. Its substrate is images
and more images, including those hybrid images that rely on
brain-body interactions and come complete with tugs and
pullings: the “images” we call feelings. The bits of knowledge
that are piled on top of the running mental tracks, those
castellations of images that help describe the moment of our
lives, our living time, those bits of knowledge are a relentless
demonstration of being.

Consciousness is a gathering of knowledge sufficient to
generate, in the midst of flowing images, automatically, the
notion that the images are mine, are happening in my living
organism, and that the mind is…well, mine too! The secret of
consciousness is gathering knowledge and exhibiting that



knowledge as a certificate of identity for the mind.
Consciousness is not a mere integration of mental elements,
although integration does have a role to play when
consciousness is conferred upon large numbers of images.

In retrospect, an error that has been repeatedly committed
in the quest for consciousness has been to treat it as a “special”
function, even a separate “substance,” a fragrance wafting
over the mind process but unconnected to it or to its
underpinnings. Even those of us who imagined less outrageous
solutions to the problem made it more mysterious than it
needed to be.1
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INTEGRATION IS NOT THE SOURCE OF
CONSCIOUSNESS

When we describe ourselves as conscious of a particular
scene, we require a considerable integration of the components
of the scene. There is no reason to expect, however, that
integration alone, no matter how abundant, would be
responsible for consciousness. Increased integration of mental
contents, over larger amounts of flowing imagetic material,
delivers a larger scope of conscious material, but I doubt that
consciousness is explainable by the “tying together” of the
contributing contents. Consciousness does not spring forth just
because mental contents are appropriately assembled. I would
suggest that the result of integration is an enlargement of the
mental scope. What does begin to engender consciousness is
the enrichment of the mental flow with the sort of knowledge
that points to the organism as the proprietor of the mind. What
begins to make my mental contents conscious is identifying
ME as owner of the current mental holdings. Ownership
knowledge can be obtained from specific facts and, quite
directly, from homeostatic feelings. Easily, naturally, and
instantaneously, as often as needed, homeostatic feelings
identify my mind with my body, unequivocally, no extra
reasoning or calculation needed.1
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CONSCIOUSNESS AND ATTENTION

Consciousness is not unlike milk and eggs. It comes in grades
that largely correspond to the kind and amount of mental
material made conscious at any time. The grading, however, is
complicated by a curious interplay between the kind of
material present in mind and the attention one dedicates to it.
For example, as I started writing this page, I was quite focused
on the ideas I wanted to convey. But something happened as I
pondered matters; I also pressed the remote control of the CD
player and on came the sound of a disc I had selected earlier in
the day. The scope of my conscious mind enlarged
considerably to accommodate the new material, but I was now
divided between the topic of my writing—the scope of
consciousness!—and a demanding comparison between the
way the particular pianist I was hearing resolved certain
phrases and how another and older pianist played exactly the
same passages. This text demonstrates the consequences: the
primary purpose of my project recessed into the background,
still in “conscious mind” but not up front and close, while the
music soldiered on to prominence. Not long after, the position
of the contents reversed, and I was again writing about
consciousness.

I had been distracted but now returned to the proper focus.

It is not reasonable to analyze my distraction in terms of
consciousness only or attention only. Both have a say in the
matter. The secondary process of enhancing the quality of
certain images or their filmic “editing”—how large are the
shots selected or how long they take—is technically speaking
an issue in the domain of attention. It is also not reasonable,
however, to overlook the role of affect in the allocation of
“attention” to the materials available for selection into my
mind flow. Deciding on how Leif Ove Andsnes differed from



Martha Argerich and whereabouts in the piece was suddenly
more rewarding—enjoyable—than clarifying my ideas on the
scope of consciousness. I allowed that pleasurable task to
dominate the proceedings.

None of what transpired above should alter our
interpretation of the biological reality: the contents selected for
my mind were identified as belonging to me thanks to the
foundational feeling process that declared me their sole owner,
and thanks to fringe facts that described me in my current
position, at my desk, with the sounds booming around me, and
the sun setting over the Getty Museum, out there to my right, a
bit west and a bit north.

Attention helps manage the abundant production of images
in mind. It does so on the basis of (a) the intrinsic physical
characteristics of the images, for example, colors, sounds,
shapes, relationships; (b) the significance of the images both
personally (as established with the help of individual memory)
and historically. A mixture of emotive and cognitive responses
subsequently governs the time and scale allocated to the
images that get to be incorporated in the conscious mental
flow.1
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THE SUBSTRATE COUNTS

One bizarre consequence of the extraordinary success of the
computational sciences is the idea that minds, including the
human variety, would not depend on the substrate that
supports them. Let me explain the idea. I am writing these
sentences with a Paper Mate pencil No. 2, on a yellow paper
pad, but I might just as well have typed them on an old
Olivetti typewriter or on my iPad, or on a laptop. My words
would be the same, so would the syntax and punctuation. The
ideas and their linguistic interpretation would be independent
of the substrate used for communicating them. This may
appear reasonable at first glance, but it does not fit the reality
of feeling/conscious minds. Can we say that the contents of
our minds are independent of the organic substrate that carries
them, namely the brain and the living organism of which it is a
part? Not really. The narratives we construct, the characters
and the events in the narratives, the considerations we make
regarding the characters that play in these events, the emotions
we attribute to those characters, and those we experience as we
watch events unfold and react to them are not independent of
their organic substrate. The idea that the contents of our minds
stand, relative to the nervous system and to the living
organism, in the same way that the text that I am writing
stands relative to its many possible substrates—pencil,
typewriter, computer—is flawed.

A good part of our mental experience—sometimes most of
it—is not strictly confined to the objects, characters, and
pratfalls in the narratives that flow forward in our mental
stream. A good part also includes the experience of the
organism itself, which depends on the state of life in that
organism, well or not so well. In the end, our mental
experiences are best described as experiences of “being” while
“other mind contents” flow along. The “other mind contents”



flow in parallel to the “contents of being.” Moreover, “being”
and “other mind contents” are engaged in a dialogue. One or
the other dominates the mental moment depending on how
rich the respective descriptions are. The “being” component is
permanently present, even when it is not dominant,
constructed from non-neural and neural elements. To say that
our conscious minds would be substrate-independent would be
to say that the edifice of “being” could be dispensed with and
that only the “other mind contents” would count. It would be
to deny that the foundation of mental experiences is, to begin,
the experience/consciousness of a particular kind of organism,
in a particular state.

The substrate counts, it has to count, because that substrate
is the organism of the person who is experiencing the story
and reacting to it affectively. That is also the person whose
affective system is being “borrowed” to give some semblance
of life to the emotions of the characters being depicted in the
story.
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LOSS OF CONSCIOUSNESS

The distinguished philosopher John Searle was fond of
beginning his lectures on consciousness with a lapidary
definition that signified his satisfactory resolution of the
problem. There is no mystery to consciousness, he would say.
Consciousness is merely what disappears when you go under
anesthesia or when you reach deep, dreamless sleep.1 This is
an attractive way of beginning a lecture, for certain, but it does
not satisfy as a definition of consciousness, and it is
misleading in relation to anesthesia.

True enough, consciousness is not available in dreamless
sleep or during anesthesia. Consciousness is nowhere to be
found in a state of coma or in a persistent vegetative state, it
can be compromised under the influence of a variety of drugs
and alcohol, and it slips from us momentarily when we faint.
Consciousness is not lost, although it may appear to be so, in a
devastating condition known as locked-in syndrome in which
neurological patients are unable to communicate and seem
unaware of self and surroundings but are in reality perfectly
conscious.

Unfortunately, neither anesthesia nor the neurological
conditions that impede consciousness achieve that result by
specifically targeting the mechanisms for constructing a
conscious mind that I have been describing. Anesthesia and
pathological states are rather blunt tools.2 They target
functions on which normal consciousness depends rather than
consciousness itself. As I indicated earlier, the serious
anesthetics used in surgery are fast instruments that instantly
suspend sensing/detecting, the interesting function to which I
called attention when we discussed unminded and non-
conscious bacteria. The evidence in support of this statement
is clear. Bacteria are able to sense and so are plants, but neither



are minded or conscious. Nonetheless, anesthetics suspend
their sensing and place them in a literal hibernation while
obviously doing nothing specifically against consciousness, a
function neither bacteria nor plants had, to begin with.

Sensing does not entitle us to minds or consciousness; but
in the absence of sensing we cannot build up the operations
that gradually enable plain minds, feelings, and self-reference,
the ingredients that eventually permit conscious minds. In
brief, as I see it, anesthetics do not alter consciousness
primarily; they alter sensing. That they ultimately preclude the
ability of putting conscious minds together is a very useful and
practical effect because we are interested in having surgical
procedures without ever being conscious of pain.

Alcohol, plenty of painkillers, and numerous drugs that
humans have used for millennia for all sorts of personal and
social reasons provide another example of interference with
the normal process of assembling a conscious mind, and they
are a bit closer to the mark. They can jitter the final assembly
of consciousness or preclude a critical step. The connection is
a curious one. The long-standing personal and social reasons
that explain the use and abuse of substances such as narcotics
and alcohol are tied to their effects on the physiology of
feeling. The users are not interested in modifying
consciousness, especially, but rather in modifying certain
homeostatic feelings such as pain and malaise—which we all
want to see banished from our beings—and well-being and
pleasure, which we all wish to maximize, and then some, if at
all possible.

Clearly, any drug capable of penetrating the den of
homeostatic feelings has found a way into the machinery of
consciousness, which is grounded, in no small measure, on the
homeostatic feeling process. This is a connection that explains
the interference of drugs in the process of consciousness.



A

C

—

nd what about syncope, otherwise known as fainting? We faint
because blood flow to the brain stem and cerebral cortex
suddenly drops below a prohibitive level. A large swath
of brain operations is suspended as a consequence of

insufficient oxygen and nutrients being delivered to neurons in
brain regions that contribute importantly to the assembly of
feelings, especially in the brain stem. Information from the
organism’s interior is suddenly kept out of the central nervous
system, and the contribution of feelings to consciousness is
rudely interrupted. Muscular tone is as much compromised as
the sense of self and surroundings, and that is why the victim
swoons and sways and falls to the ground, just as some notable
patients did during the magisterial demonstrations of Jean-
Martin Charcot at the Salpêtrière Hospital in Paris. Charcot
was one of the pioneers of neurology and psychiatry during
the second half of the nineteenth century. He became famous
for studying a disease that no longer exists: hysteria. Sigmund
Freud attended some of his lectures, to great profit.

—

onnecting the loss of consciousness to the brain stem is a
modern view, advanced by another historical figure, the

neurologist Fred Plum.3 My interpretation of why the brain
stem is a key to consciousness connects with the notion that
feelings are expressions of homeostatic operations and that
they are essential to producing consciousness. We know today
that important components of the machinery behind both
homeostasis and feelings are housed in the upper sector of the
brain stem, above the level of the trigeminal nerve entry and,
quite specifically, in the back portion of that sector (the area
marked as B in figure IV.1. Of interest, damage to this brain
stem sector is a well-established cause of coma.4 Curiously,
damage to the front portion of this same sector (marked as A
in the same figure) does not cause coma, does not compromise



consciousness at all, and produces instead the condition of
“locked-in,” to which I referred earlier. The tragic victims of
this syndrome are awake and alert and conscious but largely
unable to move and thus drastically reduced in their ability to
communicate.

Figure IV.1: Detail shows an
enlargement of the brain stem region.
Damage within the sector marked B

is consistently associated with loss of
consciousness. Damage within sector

A is associated with motor
impairments.
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THE CEREBRAL CORTICES AND THE BRAIN STEM IN
THE MAKING OF CONSCIOUSNESS

It has been said that the posterior sensory cortices, unlike the
anterior, prefrontal ones, are the natural basis of
consciousness. There is a whiff of truth in that idea, but only a
whiff. Reality is more complicated.

The posterior sensory cortices—largely located in the back
part of the brain—include the so-called “early” sensory
cortices of vision, hearing, and touch; they are lead fabricators
and exhibitors of visual, sound, and tactile images. But the so-
called “higher order” association cortices of each sensory
modality, which intersect at the junction of the temporal and
parietal lobes (TPJ) are also involved in image-making and in
the assembly of composite images (see figure IV.2 where the
main cerebral cortices are identified).

In effect, the entire lateral and posterior cortical territory is
involved in image-making and image-display, which is the
same as saying that it is involved in making minds. But what
about consciousness we need to ask? Does this brain territory
also contribute to making the respective minds conscious? In
part, at least, that seems to be the case. Consciousness being
an image-based process, it requires plenty of images as
substrate, something the posterior sensory cortices provide
abundantly. Some regions of these cortices help with the
integration of images and probably orchestrate their
sequencing as they become conscious. But what makes us
conscious of the images that the posterior cortices fabricate
and sequence with ease is the addition of knowledge certifying
the ownership of those images, the discovery that those images
belong to a particular organism with unique physical traits and
a unique mental history anchored in memory. For those who
expect the posterior sensory cortices to be the sole providers of



consciousness, this is where the trouble begins: the primary
mechanism for conferring ownership upon images is the
presence of homeostatic feelings, but this presence does not
depend on the posterior cortices primarily. As we have seen,
feelings are hybrid processes whose images depict back-and-
forth interactions of the interoceptive nervous system with the
actual viscera in our interior.

Figure IV.2: The principal regions of the human
cerebral cortex. PF = Prefrontal Cortex; PMC =

Postero Medial Cortices; TPJ = Temporal Parietal
Junction.

The structures responsible for feelings are located in (1)
the peripheral component of the interoceptive system, (2) the
brain stem nuclei, (3) the cingulate cortex, and (4) the insular
cortices. The inputs and overall design of the insular region
allow it to integrate representations of multiple sources of
interior processes, including those that correspond to
interactions of sensors with actual viscera. The higher levels of
the feeling process probably depend on the insular cortex
region, a sector that completes and refines the job
accomplished by numerous prior structures in a long chain that
begins in the spinal ganglia and the spinal cord and that
continues in the brain stem, notably in the parabrachial
nucleus, the periaqueductal gray, and the nucleus of the tractus
solitarius. Together, the insular cortex and the subcortical
components that feed into it constitute an “affect complex”
(see figures IV.3 and 4).



The critical question, at this point, is how do these two sets
of structures—the posterior sensory cortices and the “affect
complex”—combine to produce conscious minds? I envision
two possibilities. One calls for actual neural projections from
the “affect complex” to the “posterior sensory set” and vice
versa. The other possibility calls for approximate simultaneity
of activations in the two sets, resulting in the production of a
time-based ensemble. In either option, the ultimate realization
of a conscious mind depends on both sets of brain structures;
we cannot “localize” consciousness to one or the other set.
Moreover, one other sector of the cerebral cortices appears to
play a role in coordinating the conscious mind processes. The
sector is known as the PMC (the Postero Medial Cortices; see
figure IV.2). It encompasses cortices largely located in medial
(internal) and posterior surfaces of the cerebral hemispheres.
This region may possibly direct the participation of other
cerebral cortices in the making of a conscious mind.

And what about the frontal cortices? Are they involved in
the making of consciousness? The answer is that the anterior
frontal or prefrontal cortices (PF in figure IV.2) do not have a
primary role in producing conscious minds. Classic brain
lesion studies in humans have shown that the damage or even
the surgical ablation of the prefrontal cortices do not
compromise the basic process of making minds conscious. The
anterior frontal cortices are involved in image manipulation
and promote the activation, sequencing, and spatial positioning
of images fabricated in the posterior sensory cortices, the
orchestrating role that some regions of the posterior sensory
cortices and of the PMC also play. The frontal cortices appear
to be instrumental in assembling the vast mental panoramas
that the process of consciousness literally illuminates and
identifies as ours.

While the frontal sector contributes significantly to
intelligent mental operations—reasoning, decision-making,
creative constructions—it does not appear to contribute to the



essential knowledge enrichment on which basic consciousness
depends. It does not authenticate the proprietor of mind, and it
does not grant it ownership, but it is instrumental in generating
the large-scope extended mind that represents human
capacities at their peak.1

Figure IV.3: The insular cortex is buried in the
depth of each hemisphere. The oval mark in panel

A marks the cortical territory under which the
actual insular cortex is located, as shown in panel

B.



Figure IV.4: Diagram of the main brain stem
structures involved in affective processes, their

interconnections, sources of input, and targets of
output. PAG = periaqueductal gray; s.c. = superior
colliculi; PBN = parabrachial nucleus; AP = area

postrema; NTS = nucleus tractus solitarius.
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FEELING MACHINES AND CONSCIOUS MACHINES

Robotics are the ultimate expression of artificial intelligence
(AI), and let me begin by saying that the label “artificial”
could not be more appropriate. There is nothing “natural”
about the intelligence of the devices that make our lives so
efficient and comfortable, and there is nothing “natural” about
the construction of those devices. Still, the brilliant inventors
and engineers who made AI and robotics possible were
inspired by natural, living organisms, especially by the smarts
with which living creatures solve the problems they face and
by the efficacy and economy of their movements.

One might have expected the pioneers of AI and robotics
to have sought inspiration from the wholeness of beings such
as we are—full of efficiency and dispatch but also full of
feelings about everything that we are efficient and dispatched
about, in brief, joyful and even ecstatic about what we do (and
are done to) but also frustrated and sad and even pained when
the occasion calls for it.

The brilliant pioneers, however, took an economical
approach and cut to the chase. They tried to emulate what they
regarded as most essential and useful—let’s call it plain
intelligence—and left out what they probably regarded as
superfluous and even inconvenient: the feeling stuff. Quite
possibly they regarded affect as not just quaint but outmoded,
something left behind in the otherwise triumphant march
toward clarity of thought, exact problem solving, and precise
action.

In the light of history, their choice is understandable. It has
unquestionably produced many excellent results and wealth to
match. My qualification, however, is that in proceeding the
way they did, the pioneers revealed a significant
misconception regarding human evolution and, by so doing,



limited the scope of AI and the respective robotics in terms of
their creative potential and ultimate level of intelligence.

The evolutionary misconception should be obvious in light
of what we have been discussing in this book. The universe of
affect—the feeling experiences derived from drives,
motivations, homeostatic adjustments, and emotions—was a
prior historical manifestation of intelligence, highly adaptive
and efficient, and was a key to the appearance and growth of
creativity. It was several notches up from the hidden and blind
competences of bacteria, for example, but shy of the full-
fledged human intelligence. Indeed, the universe of affect was
the stepping-stone for the higher intelligence that conscious
minds gradually developed and expanded. The universe of
affect was a source and an instrument in the development of
the gradual autonomy we humans conquered.

It is time to recognize these facts and time to open a new
chapter in the history of AI and robotics. It is apparent that we
can develop machines that operate along the lines of
“homeostatic feelings.” What we need, in order to do so, is to
provide robots with a “body” that requires regulations and
adjustments in order to persist. In other words, we need to add,
almost paradoxically, a degree of vulnerability to the
robustness that is so prized in robotics. Today this can be
achieved by placing sensors throughout the robot’s structure,
having them detect and register the more or less efficient states
of the body, and integrating the corresponding information.
The novel technologies of “soft robotics” enable this
development by trading rigid structures for flexible and
adjustable ones. We also need to transfer this “sensing and
sensed” body influence to the organism components that
process and respond to the conditions surrounding the machine
so that the most effective—intelligent—response can be
selected. In other words, what the machine “feels” in its body
will have a say on the matter of responding to the conditions
surrounding it. That “say” is meant to improve the quality and



efficiency of the response, therefore making the robot’s
behavior more intelligent than it would otherwise be in the
absence of guidance from its internal conditions. Feeling
machines are not aloof and predictable robots. To some extent,
they care for themselves and outsmart their conditions.

Do such “feeling” machines become “conscious”
machines? Well, not so fast. They do develop functional
elements related to consciousness, feeling being part of the
path to consciousness, but their “feelings” are not equal to the
feelings of living creatures. The eventual “degree” of
consciousness of such machines will depend on the
complexity of the internal representations of both the “interior
of the machine” and its “surround.”

In the appropriate setting, a new generation of “feeling
machines” can probably become efficacious assistants to really
feeling humans, as hybrids of natural and artificial creatures.
No less important, this new generation of machines would
constitute a unique laboratory for the investigation of human
behavior and mind in a variety of actual realistic settings.1
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In All Fairness: An Epilogue
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L ife and natural selection are responsible for the multitude
of organisms we find around us and for our presence as

well. Over billions of years diverse organisms held on to life,
through thick and thin, for more or less limited periods of
time, and, once their existence reached a natural or accidental
terminus, made way and room for other living organisms.
Humans, the latecomers in this saga, rather than merely and
modestly enduring and prevailing, have become ever more
elaborate in their behaviors, created environments to match,
and dominated the planet. Within this vast panorama of
success I am especially interested in the devices that enabled
them. Which particular features and stratagems led to such a
triumph? Are they true human novelties, evolved from scratch
to resolve human problems in hours of need, or are they
actually retrofittings, part of solutions already available in the
biological heritage?

In a search for such enabling devices, it is hardly surprising
that we begin by considering the human conscious mind itself.
It looms large as an instrument potentially responsible for the
traversal that brought our universe to its current eminence.
That powerful human conscious mind has been assisted by
remarkable learning and memory capacities and by
extraordinary abilities to reason, decide, and create, all of
which are complemented by language faculties in the verbal,
mathematical, and musical domains. Thus richly equipped,
humans would have been able to transition in record time from
“plain beings” to “feeling and knowing beings.” Little wonder
then that they would have invented moral systems and
religion, art, science and technology, politics and economics,
and philosophy too, in brief, invented from scratch what we
call, with our never satiated pride and presumption, human
cultures. Having reshaped the earth to fit our goals—the



biomass and the plain physical structure—humans would be
about to do likewise to the contents of intergalactic space.

This account of how the conscious mind and the invention
of human cultures would have helped us cope with the drama
of life contains some obvious truths but also neglects
important facts. Unfortunately, the omissions lead to a
deformed interpretation of human achievements and
predicaments and to a problematic account of the possible
future.

The exaggerated distinction between human and nonhuman
coping abilities, generated by an exceptionalist approach to
human faculties, is deeply flawed. It is grandiose when it
comes to humans; it unjustifiably diminishes nonhumans; and
it fails to acknowledge the interdependence and cooperativity
of living creatures, from the microscopic level to the human.
Ultimately, it fails to acknowledge the presence of powerful
motifs, designs, and mechanisms manifest in nature since life
began—and even in the physics and chemistry that preceded it
—and, in all likelihood, at least partly responsible for the
blueprint of cultural developments usually attributed to
humans.

A foundational motif is life itself, equipped with the set of
chemical relationships and balances that permits homeostasis
and the set of homeostatic dictates that helps identify perilous
deviations from life-conducive ranges and commands the
requisite corrections. All organisms, from bacteria to humans,
rely on this foundational motif.

The designs and mechanisms that help support homeostatic
demands are next on the list of humbling surprises. I am
referring to intelligence, the ability to apply satisfactory
solutions to problems posed by life, ranging from the
procurement of basic sources of energy, such as nutrients and
oxygen, to the control of territory and to defense against



predation, along with strategies that address those problems,
such as social cooperation and confrontation.

Once again the first and powerful example of such
intelligences is present in bacteria. They solve with great ease
all the problems in the above list. Their intelligence is non-
explicit. It does not rely on minds with images of organism
structure or images of the world around. It does not rely on
feelings—barometers of the internal state of organisms—or on
the consequent ownership of the organism and unique
perspective that results from such ownership, in brief, on the
phenomenon that we call consciousness. Yet the non-minded,
non-explicit, hidden competence of such simple organisms has
allowed their lives to be carried successfully over billions of
years and offered a powerful design for the minded, explicit,
overt intelligence that was to emerge in multicellular, brained
creatures such as ourselves. The simple but far-reaching
sensing/detecting ability featured in bacteria—or, for that
matter, in plants—was the innovative mechanism that allowed
simple organisms to detect stimuli such as temperature and the
presence of others and react protectively and prospectively.
Curiously, this modest debut of cognition was an anticipation
of what overt feelings would later contribute in the setting of
minds.

Minds, based on the mapping of overt, multidimensional
patterns, were a powerful advance that permitted,
simultaneously, making images of the world outside the
organisms and images of the world inside them. The images of
the exterior guided the successful actions of organisms in their
environments, but feelings, the hybrid, interactive processes of
the interior, at once mental and physical, were the most
extraordinary enablers of adaptive and creative actions ever
since nervous systems appeared on the scene, a mere
500 million years ago. They provided guidance and incentive
to the creatures so equipped and founded consciousness too.



The appearance and structure of social phenomena and of
the remarkable instruments of human cultures must be
understood in the perspective of the biological phenomena that
preceded them and enabled them. The long list of the latter
includes homeostatic regulation, non-explicit intelligences,
sensing, the machinery for making images, feelings as mental
translators of the life state within a complex organism,
consciousness itself, and mechanisms of social cooperation. A
powerful predecessor of the latter in the history of life is the
“quorum sensing” ability of bacteria. As for a vivid example
of the extraordinary consequences of interspecies cooperation,
consider the human microbiome, where we find trillions of
cooperating bacteria helping each of our individual human
lives remain in good health while receiving from our own
human life the support needed for their life cycle. Or, for that
matter, consider the extraordinary cooperation to be found in
forests, involving trees and fungi, below and above the
ground.

By all means, we should indeed admire and even exalt the
unique achievements of the human conscious mind and all the
amazing novelty it created, over and above the solutions
nature had already shepherded along. But we need to balance
the account of how humans got to the present and recognize
the fact that the fundamental devices we have used to succeed
in our niche consist of transformations and upgrades of
devices previously used by other living forms throughout a
long history of individual and social successes. We need to
respect the phenomenal and incompletely understood
intelligence and designs of nature itself.

Behind the harmony or horror that we recognize in great
art created by human intelligence and sensibility, there are
related feelings of well-being, pleasure, suffering, and pain.
Behind such feelings there are states of life that follow or
violate the requirements of homeostasis. And underneath such
life states there are chemical and physical process



arrangements responsible for making life viable and for tuning
the music of the stars and planets.

Acknowledging priorities and recognizing interdependence
may come in handy as we cope with the ravages that we
humans have inflicted on the earth and on its life, ravages that
are likely responsible for some of the catastrophes we
currently face, climate changes and pandemics being two
prominent examples. It will give us an additional incentive to
listen to the voices of those who dedicate their lives to
thinking through the large-scale problems we face and
recommend solutions that are wise, ethical, practical, and
compatible with the big biological stage that humans occupy.
There is some hope after all, and perhaps there should be some
optimism as well.1
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