CONSCIOUSNESS
AND THE BRAIN
A Scientific and
Philosophical Inquiry

Contributors
E. M DEWAN
Lexington, Massachusetts
SIR JOHN C. ECCLES
University of Buffalo
GORDON G. GLOBUS
UniversIty of Calzfornla, Irvine
KEITH GUNDERSON
UniversIty of Minnesota
PETER H. KNAPP
Boston UniversIty
GROVER MAXWELL
UniversIty of Minnesota
KARL H. PRIBRAM
Stanford UniversIty
C. WADE SAVAGE
UnIVersIty of Minnesota
IRWIN SAVODNIK
UniversIty of PIttsburgh
MICHAEL SCRIVEN
UniversIty of CalIfornia, Berkeley
R. W. SPERRY

Calzfornla Instztute of Technology
WALTER B. WEIMER
Pennsylvania State University
WILLIAM C. WIMSAIT
UniversIty of ChIcago

CONSCIOUSNESS
AND THE BRAIN
A Scientific and
Philosophical Inquiry
Edited by

Gordon G. Globus
Unzverslty of Callfornza, Irvzne

Grover Maxwell
Unzverslty of Mznnesota

and

Irwin Savodnik
Unzverslty of PIttsburgh

Plenum Press· New York and London

Library of Congress Cataloging in Publication Data
Main entry under title:
Consciousness and the brain.
Includes bibliographies and index.
1. Mind and body. 2. Consciousness. 3. Brain. I. Globus, Gordon
G., 1934II. Maxwell, Grover. III. Savodnik, Irwin. IV. Title.
(DNLM: 1. Consciousness. 2. Neurophysiology. 3. Psychophysiology.
4. Philosophy. WLl02 C755)
7544478
BF161.C69
128'.2
ISBN-13: 978-1-4684-2198-9
e-ISBN-13: 978-1-4684-2196-5
DOl: 10.1007/978-1-4684-2196-5

First Printing - June 1976
Second Printing - November 1977

© 1976 Plenum Press, New York
Softcover reprint of the hardcover 1st edition 1976
A Division of Plenum Publishing Corporation
227 West 17th Street, New York, N.Y. 10011

All rights reserved
No part of this book may be reproduced, stored in a retrieval system, or transmitted,
in any form or by any means, electronic, mechanical, photocopying, micromming,
recording, or otherwise, without written permission from the Publisher

Preface
The relationship of consciousness to brain, which Schopenhauer
grandly referred to as the "world knot," remains an unsolved problem
within both philosophy and science. The central focus in what follows
is the relevance of science---from psychoanalysis to neurophysiology
and quantum physics-to the mind-brain puzzle.
Many would argue that we have advanced little since the age
of the Greek philosophers, and that the extraordinary accumulation of
neuroscientific knowledge in this century has helped not at all. Increasingly, philosophers and scientists have tended to go their separate ways
in considering the issues, since they tend to differ in the questions that
they ask, the data and ideas which are provided for consideration, their
methods for answering these questions, and criteria for judging the
acceptability of an answer.
But it is our conviction that philosophers and scientists can
usefully interchange, at least to the extent that they provide co~straints
upon each other's preferred strategies, and it may prove possible for
more substantive progress to be made. Philosophers have said some
rather naive things by ignoring the extraordinary advances in the
neurosciences in the twentieth century. The skull is not filled with
green cheese! On the other hand, the arrogance of many scientists
toward philosophy and their faith in the scientific method is equally
naive. Scientists clearly have much to learn from philosophy as an
intellectual discipline.
A specific case of the importance of communication between
philosophers and scientists may prove illuminating. This example concerns a well known objection to Feigl's psychoneural identity thesis.
According to Feigl (1967), "The raw feels of direct experience as we
v
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'have' them ... are empirically identifiable with the referents of some
neurophysiological concepts." However, Sellars (1963) has raised what
appears to be a troublesome objection to Feigl's identity thesis, an
objection which has been variously discussed in the philosophical
literature (Meehl, 1966; Capek, 1969; Weimer, this volume; Globus, this
volume; Maxwell, this volume). Meehl states the "grain objection" as
follows: "a small phenomenal red patch is typically experienced as a
continuous homogeneous expanse of red hue," whereas the brain
comprises a "'gappy,' heterogeneous, discontinuous conglomerate of
spatially discrete events." If mental and neural terms refer to the same
entity, how could it be that experience is without grain whereas the
brain, comprising discrete neurons which fire digitally, is "grainy"
both in space and over time?
It should be noted first that the classic "mind-body" question
has been rephrased as a "mind-brain" question, indeed a "mindneuron" question. Thus, science has already entered into the formulation of the issue, although "the neuron" is so familiar to us that it
hardly seems to be part of a scientific language.
But why should the assumption be made that the digital
events of neuronal firing correspond in some way to mind? Why should
sharply localized neurons in space-time be contrasted with the differentiated continuum which is consciousness? Pribram (1971) has proposed, for example, that slowly varying "graded" electrical changes at
the synaptic junctions between neurons are coordinate with awareness,
rather than the digital event of nerve impulse firing. Pribram's "junctional microstructure" provides a persisting pattern in space and over
time by effecting a spatiotemporal integration of the myriad influences
impinging on any neuron. (Pribram even ties this model to rather
recent scientific discoveries in holography for which Gabor won a
Nobel Prize [Gabor, Kock, & Stroke, 1971].) Since Pribram's junctional
microstructure has no spatiotemporal grain in the manner of the discrete firing of discrete neurons, the "grain objection" to Feigl's identity
thesis may be totally undermined. At the least, it becomes an issue
decidable on empirical grounds.
On the other hand, suppose it were decisively determined
empirically that Pribram's junctional microstructure is indeed the
neural "correlate" of mind. Would scientists then have resolved the
problem which has perplexed philosophers for so long? The answer is
clearly negative, for the nature of the correlation is an inherently
philosophic issue. Is the presumptive "correlation" between mind and
the junctional microstructure actually an identity as Feigl (1967) would
have it? Are they separate realities which somehow interact in some
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liaison cortex, following Eccles (1970)? Does mind "emerge" from the
neural events, as Sperry (1969) argues? Is the apparent correlation a
spurious issue stemming from our failure to appreciate the nature of
language (Ryle, 1949)? And so forth. Even given the fact of a clearly
demonstrated and specified correlation, the ontological and epistemological issues remain quite as mysterious as ever.
The present volume juxtaposes philosophical and scientific
strategies of approach to the world knot in an attempt to clarify issues
and effect rapprochement. It is somewhat distantly related to an informal conference on consciousness and brain which was held in Newport
Beach, California, in the spring of 1973. The conference, sponsored by
the Department of Psychiatry and Human Behavior, College of Medicine, University of California, Irvine, and by the Minnesota Center for
Philosophy of Science, University of Minnesota brought together scientists and philosophers in a pleasant ambience for presentation of ideas
and discussion. The cost of the conference was underwritten by the
Department of Psychiatry and Human Behavior. We express our appreciation to Professor Louis A. Gottschalk, Chairman, for this funding.
Following the conference, we asked the participants to write a
paper, or in some cases write up a presentation or discussion of another
presentation. Thus, the papers reflect a result of the conference, and
stand as independent contributions to the scientific and philosophical
literature on the relationship of consciousness to brain. We have provided an introduction to each contribution in order to emphasize the
main strategies and provide a bridge to related papers in the volume.
Since there is considerable cross-referencing to other authors, we have
provided a name index for contributors, as well as a subject index.
Although many readers whose primary training is in science may find
•
the articles by philosophers
quite difficult, and those whose training
is in philosophy may find the scientists' articles equally arduous to
comprehend, the effort to understand both strategies would seem
rewarding.
It is our conviction that intrinsically human and spiritual
issues are integral to the mind-brain relationship, so that its importance far transcends the mere intellectual excitement of struggling with
such a magnificent mystery. Since, as Eccles observes, "The hardest
problem a man can ever have is the relationship of his own brain
processes to his mental states!" academic chauvinism, like other forms
of narcissism, is maladaptive, and the contribution of both philosophers and scientists would seem most welcome. We offer this volume
with the hope that it may help unravel the world knot.
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Introduction

Although we tend to talk glibly of the "mind-body problem," Weimer
makes clear in the following article that there is in fact a cluster of mindbody problems-indeed, a cluster which has changed and grown over
the history of philosophy-and, in so doing, he provides a broad
perspective on the area. Certainly the "world knot" is a complicated
one, and many strands dangle teasingly from it. Contra those who
believe that the data of science will allow us ultimately to unravel it, he
argues that scientific knowledge is part of that epistemological problem
which is itself integral to the world knot. It may not sit comfortably
with scientists that they are part of the problem rather than providers of
the solution!
For Weimer, "sentience," "sapience," and "selfhood" are all
"a result of the central nervous system's ability to structure and restructure its own activity." When it comes to what we know, there is an
inescapable distinction between phenomenal experience (known "by
acquaintance") and the discursive knowledge of the nonmental domain
(known "by description") which transcends that experience. Since we
can only know a nonmental entity by description, it is impossible to say
whether "the physical is or is not intrinsically identical to the mental,"
and ontological skepticism results.
Each of the mind-body problems is basically a problem relating to meaning in the sense of Frege; i.e., "the concepts pertaining to
the mental realm do not mean the same thing as those pertaining to the
nonmental realm, and that is the problem." It follows in a straightforward manner for Weimer that "the only way to solve the mind-body
problem is to resolve what meaning is, and explicate how it is manifested in the natural order."
In the final sections of his paper, Weimer proposes what
1
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appears to be a novel strategy that is closely related to radical Chomskian notions (Chomsky, 1968) and the often overlooked work of Hayek
(1952). [As Weimer (1973) has discussed elsewhere, the philosophical
basis for this position is inherently Platonic in outlook.] Since meaning,
within the tranformational approach, which Chomsky largely initiated,
is generated by deep structures intrinsic to the brain, then, in principle,
the mind-body problem can be solved by an appropriate conceptualization of deep structures. A model is provided by ambiguous figures,
such as the Necker cube, or ambiguous sentences, wherein two alternative surface structures are transformationally related in terms of their
relationship to an underlying deep structure which is ambiguous.
Thus, "persons," which as Strawson (1959) has argued are conceptually
prior to "minds" and "bodies," entail distinct surface manifestations
because the deep structure which generates those surface manifestations
can be viewed both ways with equal legitimacy. In effect, Weimer
speculates that the mind-body problems require "an account of the
grammar of deep structural reality that explicates how it is written into
mental and physical surface structures."
What, then, is the relationship between these two surface
structures, since there is no causal connection between them? First of
all, the mental and r.onmental realms are "different phases, or modes of
instantiation, of existence," just as the matter of classical physics differs
from the plasma of quantum physics. Causal laws do not obtain across
phases, but within phases; however, invariance laws do obtain across
phases.
Although Weimer's argument is compelling, it leans upon
linguistic and psychological views of meaning which remain at present
problematic, and those who are realists at heart may find it difficult to
accept that the distinction between "the mental" and "the physical" is
simply a function of different meaning created by the brain. (In linguistic terms, the distinction would be between ways of speaking and ways
of being.) Further, even if it were admitted that the difference between
the mental and physical realms is ambiguous, there- is no obvious
connection between that kind of ambiguity and the ambiguous sentence, "Praising professors can be platitudinous." The two phases have
incompatible properties, e.g., the mental is private and unextended
whereas the physical is public and extended; but there is nothing
incompatible (except in the sense that both cannot be had at once)
about "to praise professors can be platitudinous" and "professors who
praise can be platitudinous." In any case, Weimer's proposal would
seem to be a considerable advance over those views on mind-body
which simply reduce the problem to one of disparate mental and
physical languages, since he suggests an underlying unitary but ambiguous deep structure which generates those languages.
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Manifestations of Mind:
Some Conceptual and
Empirical Issues
Walter B. Weimer

The conference that generated this volume focused upon brain and
consciousness. Consciousness is the major mental phenomenon discussed, and recent data from brain science, neuropsychology, and
technology are assayed in an attempt to understand how consciousness
is related to brain, and what problems that relationship poses. Since
these are focal issues on many pages, I wish to point out that consciousness is just one exposed tip of the mental iceberg, and that fundamental
mind-body issues remain no matter what is said of consciousness. My
primary task is to overview a major cluster of mind-body problems
from which consciousness may become a focal problem. This is not to
demean consciousness as a problem, but to put it in perspective as one
of many pressing issues. Having located the major issues, I wish to turn
to the second focus of the conference: the role of data in conceptual
problems. This book contains empirical data relevant to the mind-body
problems, but none of them are decisive, and some remarks why this is
to be expected are in order. Finally, the manner in which mind and
body are manifested in the natural order has always been puzzling, and
I believe that recent conceptual advances in linguistics and cognitive
WALTER B. WEIMER· Pennsylvama State Umverslty
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psychology help clarify the issue. Integral to this issue is an explication
of the relationship that obtains between mind and the physical and
biological orders, and the focal problem of the causal efficacy of consciousness. Thus this essay concludes by examining how mind and
matter could be derived, and how the mental realm could be causally
efficacious in the natural order.

THE NATURE OF THE ISSUES
Although the semblance of organization that it provides may
be misleading, it is worth compartmentalizing various aspects of the
mind-body problems. By listing problems and exhibiting their interrelationships we can achieve a synoptic perspective from which to locate
the issues discussed in the literature. Contrasting the major problem
areas with the domains of inquiry from which they are addressed yields
Figure 1 as a first approximation to the "world knot." By filling in this
matrix, and noting how the contents of various cells interact, we can

Area of inqUiry
Problem
Sentience

Sapience

Epistemology

Technology
Mystical
experience

Knowledge by
acquaintance
(tacit knowledge)
?

IntrinsIc properties
of onta
(manifest image)

Knowledge by
description

Structural
properties of
onta
(scientific Image)

Esoteric
psychology

Persons as objects
In the natural
order

Consciousness
and the location
of self

(conscious and
tacit)

Selfhood

Ontology

Personal
knowledge

Biofeedback!

i

Learning and the
control of
behavior

Figure 1. Some major objects of investigation in the mind-body complex, grouped by
problem area and area of inquiry. The listing is neither definitive nor invariant: for
example, whether tacit knowledge is a problem for sentience is not clear; certain aspects
of esoteric psychology involve both sentience and sapience.
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sketch what the major mind-body problems are, and why they are
problematic.
The major problems are familiar from Feigl (1967). Sentience
refers to our phenomenal experience, to what Tolman (1935) felicitously
called the "raw feels" that we live through. The problem of sentience is
that we cannot tell how it exists within and relates to the remainder of
the nonmental universe. Sapience refers. to knowledge or intelligence,
which likewise is an attribute of the mental realm not obviously reducible to the properties of the nonmental realm, and which could not likely
have been generated except by minds. Selfhood refers to the individual
that "is" a person, which is that compound mental and physical entity
who is the subject of conceptual thought. Selfhood is problematic
because persons are logically singular entities which are simultaneously
mental and physical.
The prototypic statement of the mind-body problem since the
time of Descartes is, "What are mind and body, and how do they relate
to one another?" The classic answers are the more popular of the 17
"moves" or "positions" that C. D. Broad (1925) so beautifully summarized in the last chapter of The Mind and Its Place in Nature. Thus one can
hold that both mind and body exist or that one does not (dualism, or
mentalistic or physicalistic monism), that neither exists except as an
appearance (neutral monism), etc. The relation can be interactionistic
(Cartesian or other), parallelistic, epiphenomenalistic, or nonexistent
(reductive monism), etc. On top of all this can be superimposed the
question of emergence, which asks whether mind (or matter) is
emergent in the universe with respect to the other. Unfortunately,
these standard moves presuppose that we are clear on what we know
about mind and matter, and that is decidedly not the case. Epistemology places severe constraints upon ontology, and thus simultaneously
sharpens what the mind-body problems consist in and rules out the
standard positions.

Epistemology and the Inescapability of Dualism
Neuropsychology has progressed to the point that it can assert
that everything human beings can perceive, conceive, or do is a result
of the CNS's ability to structure and restructure its own activity. Everything mental arises from the functioning of the active nervous system:
The CNS is the place of mind in nature. This truism from neuropsychology has enormous implications for epistemology. All our knowledge is
a matter of the activity of our nervous systems: in this sense the Kantian

7
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admonition that human knowledge is a construction in the mind of
man must be true. But what is human knowledge, and how does it
come about? Granted that neurophysiology (which, like all empirical
discipline, is contingent and fallible) is on the right track, what can we
know, and how does this constrain what we can say about mind and
body?
How we know can be answered, at one level, by explicating
how knowledge results from the structuring and restructuring of neural
activity. This question can be answered, at least in principle, by advances in cognitive and neuropsychology. But what do we know? Here
we are forced to admit a dualism: on the one hand we have knowledge
by acquaintance, phenomenal experience; on the other hand, we have
knowledge by description, discursive knowledge, of the nonmental
realm. These types of epistemic activity reflect a qualitative difference:
acquaintance is not and cannot be description, and vice versa (despite
the fact that we can know by acquaintance the referential basis of a
description, and can describe experience with which we are acquainted). Although knowledge by acquaintance and description may
have the same reference (when both refer to our experience), they do not
have the same sense. As Russell (1948) and Maxwell (1968, 1970) have
argued, our only knowledge of the nonmental realm, including our
bodies, is purely by description of its structural properties. The only
intrinsic properties of objects which we know (if indeed we know any),
are those of the events in our brains comprising our phenomenal
experience. All knowledge is ultimately related to our experience, but
knowledge by description transcends experience. At this level of analysis, the mind-body problem of sentience arises: we do not know the
intrinsic properties of any nonmental entity, and therefore cannot say
that the physical is or is not intrinsically identical to the mental.
Our epistemic dualism thus has a disturbing ontological consequence. That consequence is that the only tenable ontological position is one of agnosticism: we can never know whether "the mental" is
or is not ontologically "the same" as "the physical." Any claim in this
regard must rest upon arguments that are purely conceptual in nature,
for no contigent knowledge claim can ever address this issue. A
Utopian physical science that exhaustively specifies all the structural
properties of every object in the universe cannot tell us whether the
intrinsic properties (of which those structural properties are higher
order properties) are the same as those with which we are acquainted.
In this sense, sentience is not a contingent (i.e., scientific) problem at
all. The problem is posed by the mere existence of raw feels and
knowledge by acquaintance, because we cannot get from our epistemic situation to an ontological specification. That acquaintance
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exists is beyond reasonable doubt; what it is remains totally unknown. Since this is so, the standard mind-body moves, especially
physicalistic monism, must be rejected.
Pursuing this point, the presently popular "neural identity
hypothesis" must likewise be rejected as a contingent claim, since it
cannot be known to be true (or false). If it is to be endorsed, it must be
on conceptual grounds instead of empirical ones. But there is one thing
wrong with the claim in any case: it begs the ontological question at
issue. "Appreciation of the psychoneural identity hypothesis from a
biological perspective leads to the idea that physical reality can be
directly known and it is precisely consciousness (consciousness per se and
phenomenal content) that is this noninferred physical reality" (Globus,
1972, p. 298). Ignoring the fact that we cannot know anything directly
(see below), there is no basis for the claim that the reality with which
we are acquainted is physical. That is, we can never know that it is or is
not physical. All we can do is ascertain a correlation of reference of
acquaintance (consciousness) with events known by description (patterns of neural activity). But reference is not the issue: to make the
strong claim above, we must identify the sense of "consciousness" or
"acquaintance" with "physical" or "neural." But this cannot be done,
precisely because acquaintance is not description: we can never know
the ontological point at issue. Epistemic dualism is compatible with
correlation of reference for mental and physical phenomena, but it
requires ontological agnosticism and thus rules out the identification
of sense. l
Even granting some headway on the "How" and "What"
problems of knowledge will be of little help unless we simultaneously
address a third mind-body problem: who has knowledge? This is the
problem of selfhood, of the epistemic "I" who is the singular subject of
conceptual thought. What sort of entity could be both a singular subject
of thought and also a mass of cells and neural impulses? How can we
reconcile personal knowledge (by acquaintance) of the self with the
advancing knowledge by description provided by the physiological and
psychological sciences? Where and how, to put it another way, are
persons in the"physical" world? Here we arrive at another paradox:
what we know of the self by acquaintance is radically different from
what we know about our bodies and nervous systems by description.
Consider what we know by acquaintance in entertaining some proposi'Arguing that current phYSICS discloses onta (baSIC enlilies or "existents") haVing properties
"congruent" or "symmetncal" With conscIOusness per Se does not mlligate against thiS. The
epistemology of phYSICS IS no different from that of psychology and philosophy, and IS confronted
With the same ullimate dualism (see Wlgner, 1967) The "ontological" claim In phYSICS IS thus a
refleclion of ItS (conceptually pnor) eplstemlc status
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