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Introduction

Kerrty BULKELEY

Do prayer and meditation really “work” in changing the way the mind
functions?

Is there a “God spot” in the brain, where religious experience originates?

Are humans genetically hardwired to be aggressively violent, or morally
altruistic, or both?

Is philosophical dualism dead and monism triumphant? Can all religious and
psychological experiences be explained in terms of chemical and electri-
cal activities in the brain? Is the soul, finally, a scientifically outmoded
concept?

Yes, no, both, and no, no, no.

Now that we have these simple-minded questions out of the way, we can
get on with the task of exploring the new frontiers of religion and brain—
mind science. There has been enough research in both religious studies and
cognitive neuroscience to make this much clear: prayer and meditation do
change the way the mind functions. There is no one specific neural region
that triggers all religious experience. Humans are genetically predisposed
toward both aggression and altruism. Philosophical monism is, at present,
incapable of reducing all religious and psychological experiences to material
brain functioning, and the soul remains a viable concept for understanding
the fullness of what it means to be human.

I am not saying that people no longer argue about these questions. They
do, and will continue to do so for many years to come. What I am saying
(along with all the other contributors to this book) is that the time has
arrived for us to move beyond these rudimentary questions and investigate
the more complex and more interesting issues that have emerged in the dia-
logue between religion and brain—mind science. In just the past few years,
cognitive neuroscientists have made several remarkable discoveries about
the development and functioning of the brain—mind system. These findings
raise fascinating questions about theological and philosophical conceptions
of human nature. At the same time, recent investigations in religious studies
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(in coordination with anthropology, history, and critical theory) have disclosed
new ways of understanding the complex, multidimensional qualities of
human religiosity. This work has tremendous significance for cognitive neu-
roscientific theories about selthood, agency, and consciousness. Soul, Psyche,
Brain brings together these two realms of research, offering a new introduction
to a dynamic and growing area of study.

It should be emphasized at the outset that this collection of essays is part
of a long tradition of Western scholarship investigating the psychophysio-
logical aspects of religious experience. David Wulft’s Psychology of Religion:
Classic and Contemporary (1997) documents the efforts made throughout the
twentieth century to analyze religion in scientific terms and explain it in
relation to natural biological processes. All four of the major pioneers Wulff
identifies in the field of psychology of religion—William James, Sigmund
Freud, C.G. Jung, and G. Stanley Hall—were dedicated to the goal of
discovering the deepest possible correlations between religious experience
and brain—mind functioning. Psychology of religion researchers have
scientifically examined the effects of particular behaviors long associated
with religion, including fasting, sleep deprivation, sensory withdrawal, breath
control, dancing, meditation, prayer, and the ingestion of various psychoac-
tive substances. Researchers have also investigated certain brain phenomena
(endorphin release, temporal lobe epilepsy, hemispheric specialization) in
connection with subjective reports of spiritual experience. The results of
these studies have been impressive insofar as they show that (1) religious
experience is indeed rooted in the body, specifically in the psychophysiol-
ogy of the brain—mind system, and (2) that humans have devised a wide
variety of highly effective practices for altering that system in religiously
significant ways. However, Wulff points out that something important is still
missing in this research: “At issue is not whether neurophysiology plays a
role in religious experiences—for presumably all experience is represented
somewhere in the brain—but whether referral to brain and other bodily
processes is the most appropriate way by which to comprehend them” (1997,
p. 112, italics added).

This is precisely what every chapter in this book seeks—a more appropriate
way of comprehending religion and spirituality in connection with the bio-
logical nature of our species. Each of the contributors is convinced, as am 1,
that religion and science can learn much from each other by combining
their resources to explore the religiously activated brain. Every chapter
offers a creative means of overcoming the conflict between absolutist posi-
tions at both extremes—the pro-religion advocates who reject evolutionary
science and the pro-science advocates who reject all forms of religiosity.
Although the contributors use quite different approaches (more on the
details of their chapters in a moment), they all agree that the present moment
offers a particularly auspicious time for developing new integrations of
religious studies and psychological science. Wulft seems to have seen this
coming, as he makes the following prediction in the 1997 edition of his book:
“No other approach in the psychology of religion promises as revolutionary
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a future as the biological one” (p. 112). As you will see in the following
chapters, that future is well nigh upon us.

In addition to its psychology of religion context, this book should also be
seen as the continuation of a longer history of Western reflection on the
evolutionary basis of religion. Charles Darwin himself was the first to spec-
ulate on this subject, beginning in the mid-1800s. From the start of his
career, Darwin recognized the significance of evolution for everything hav-
ing to do with human mental life.“The mind is function of body” he wrote
in an early notebook, and foresaw, with a mix of gentlemanly trepidation
and revolutionary excitement, that such a radical idea, if proven, would
force a violent overthrow of many theological and metaphysical beliefs long
cherished by the British upper class.

It is worth dwelling for a moment on Darwin’s experiences with religion.
He was born in 1839 and raised in a well-to-do English family with a ten-
dency toward freethinking atheism (something rather unusual for members
of their elevated social class). Having failed at medical school, Darwin made
a half-hearted attempt at becoming a minister with the Church of England.
He was saved from that fate by the glorious voyage of the H.M.S. Beagle,
on which he served as the ship’s official naturalist and upper-class compan-
ion for the captain. During his five-year circumambulation of the globe,
Darwin came face to face with the mysterium tremendum of Nature. His eyes
were opened to the incredibly diverse and interconnected phenomena of
the natural world, and he experienced what were perhaps the most authen-
tically spiritual sentiments of his life. The wild, verdant rain forests of South
America inspired the twenty-seven-year-old Darwin to exclaim, “No one
can stand unmoved in these solitudes, without feeling that there is more in
man than the mere breath of his body.” Elsewhere, he spoke of the jungles
as “temples filled with the varied productions of the God of Nature”
(Desmond and Moore 1991, p. 191).

Alas, this transcendent experience did not have a lasting spiritual impact.
The trajectory of Darwin’s intellectual development was decidedly away
from religion in any form whatsoever. His experiences aboard the Beagle
had shown him how puny humans are in the grand scheme of Nature, and
he rejected Christian teachings about the special supremacy of humans in
the created world. He felt that all the waste and violence in the world made
a mockery of belief in a benevolent God, especially so after the deaths of his
father and his beloved daughter Emma. These agonizing losses prompted
Darwin to give up any pretense of Christian faith. He did not, however, join
with those of his scientific comrades who were using evolutionary theory
as a rhetorical weapon against organized religion. Darwin ended his days as
a private but resolute agnostic, with no personal belief in God or an afterlife
and yet no desire to force other people to believe as he did.

Still, Darwin continued thinking about religion and evolution, and two
of his speculations are direct precursors to the major topics of this book.
One is his idea that religious faith is not necessary for moral development
or psychological maturity, because evolution has endowed humans with
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social instincts that naturally incline us to form and maintain bonds of
friendship with other people.The Golden Rule, in Darwin’s view, is a prod-
uct not of divine decree but of evolved instinct. Second is the admittedly
heretical idea that perhaps the experience of God can be explained as noth-
ing more than the effect of a particular state of brain organization. Darwin
saw quite clearly how materialist implications could be derived from evolu-
tionary theory, implications that would be deeply disturbing to religious
believers and would undermine the legitimacy (and political power) of
church teachings.

Darwin’s influence on current brain—mind research cannot be over-
estimated. The evolutionary processes he identified remain the primary
framework used by cognitive neuroscientists to explain their findings.
Specifically, Darwin’s views on religion and other aspects of human psy-
chology have spawned a growing literature in the evolutionary analysis of
religious beliefs, rituals, and experiences. Particularly noteworthy in this regard
are Pascal Boyer’s Religion Explained (2001), llkka Pyysidinen’s How Religion
Works (2001), and Thomas Lawson and Robert McCauley’s Rethinking
Religion (2002). These works carry out an essentially Darwinian project of
reducing religious phenomena to their material basis in the biology of
human evolution. By contrast, the chapters in Soul, Psyche, Brain, though
deeply informed by Darwin’s thought, do not stop with the materialist level
of explanation. They take the materialist findings of brain—mind science and
use them as a platform to ask new questions—about the future potential of
our still evolving nature, about our capacity for creative imagination and
spiritual growth, and about our understanding of what it means to lead a
good, fulfilling, fully realized human life. If anything, this book is a call to
return to Darwin’s rapturous experiences in the Brazilian rain forests. His
own theory makes no place for such experiences of “unchurched spirituality;”
but the contributors to this book show that the fullest extension of Darwin’s
evolutionary thought must include an openness to these religiously charged
dimensions of human existence.

A third context for this book is the one that reveals its greatest limitations.
The title Soul, Psyche, Brain is intended to highlight the multiplicity of terms
and concepts used in human efforts to know ourselves. Soul is the term
favored by many religious believers, psyche is the defining concept of the
discipline of psychology, and brain is the central focus of cognitive neuro-
science. There are obviously great differences among these terms, and much
of this book is devoted to exploring their various meanings. However, it
should be just as obvious that all three terms share a common cultural foun-
dation in Western civilization. To the extent that almost all the chapters of
this book work within the conceptual universe defined by the trio of terms
soul, psyche, and brain, the result is that many other ways of thinking about
these issues will be neglected. The only exceptions are the essays by Kahan
and Simone (chapter 5) and Payne (chapter 9), both of which discuss
Western psychology in connection with Buddhist points of view. This is
actually a fair reflection of the current dialogue between religion and
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brain—mind science, at least in the United States. Most of the discussion
involves Christian theology in connection with Western psychology and
neuroscience, with a small but growing interest in Buddhism. How does this
Western discussion relate to the rich traditions of self~knowledge in Islam,
Hinduism, and the indigenous cultures of Africa, Australia, and the
Americas? Unfortunately, you won’t get much of an answer to that question
in the present book. But at least you won’t get a wrong answer, which is what
happens too often when researchers use brain—mind science as an exhaus-
tive (and dismissive) explanation for all of the world’s religious and spiritual
traditions. If nothing else, the contributors to Soul, Psyche, Brain agree that
future progress in this field depends on greater humility, open-mindedness,
and willingness to learn from others.

Let me say a few words about each of the chapters and their authors. The
first is “Genes, Brains, Minds: The Human Complex,” by Holmes Rolston III,
a venerable professor of philosophy at Colorado State University and for
many years a leading voice in the study of religion and science. Rolston
begins with a wide-angle consideration of how our brains are shaped by the
genetic inheritance of the human species. He shows how the emergence of
culture allowed for tremendous advances in human psychological develop-
ment, to the point where we now have a capacity for spiritual experience
and self-transcendence. Just as he argued in his 1997 Gifford Lectures (later
published as Genes, Genesis, and God), Rolston says the amazing new dis-
coveries of evolutionary biology do not disprove religion in any simplistic
way, but rather enrich our understanding of moral goodness, creative genius,
and existential self-awareness.

James Jones of Rutgers University brings his experience as both a clinical
psychologist and a religious studies scholar (along with training in the phi-
losophy of science) to bear on the subject of his chapter, “Brain, Mind, and
Spirit—A Clinician’s Perspective, or Why I Am Not Afraid of Dualism.” As
already mentioned, the mainstream consensus among neuroscientists is that
consciousness is a by-product of physical activities in the brain. There is no
disembodied soul or purely rational mind—everything we feel, think, and
experience can be explained in terms of brain neurophysiology. Many
theologians and religious studies scholars have already challenged this mate-
rialist approach, though, as Jones shows in his careful analysis of Nancey
Murphy’s recent work, these religious responses are themselves inadequate
in helping us understand the complex realities of human consciousness and
spiritual experience. Jones pushes back hard against the neuroscientific
claim that the mind—body problem has been solved in favor of monism over
dualism, and argues that a brain-centered approach cannot account for the
counter-monistic findings of research in behavioral medicine, meditation,
hypnosis, and other fields of psychophysiology.

Stanley Krippner’s long career as a globe-trotting, anthropologically informed
psychologist is the foundation for the third chapter, “Psychoneurological
Dimensions of Anomalous Experience in Relation to Religious Belief and
Spiritual Practice.” The psychology of religion has always taken an interest
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in unusual modes of awareness, knowledge, and power. Both Freud and Jung
studied the precognitive dimensions of dreaming, whereas James examined
people who claimed to be mediums. Recent findings in the neurosciences
are adding new pieces of information to our understanding of such extraor-
dinary psychological phenomena, and Krippner (of the Saybrook Institute)
provides a concise survey of what is currently known about rare but emo-
tionally and physiologically charged occurrences such as telepathy, mysticism,
meditation, intensified dreaming, and near-death experience. He emphasizes
that anomalous experiences such as these are not innately pathological or
disordered; rather, they reflect the unusual activation of brain—mind processes,
which are, in their ordinary condition, increasingly well understood by
modern psychology.

Chapter 4,“Sacred Emotions” by Robert Emmons, considers the impli-
cations of perhaps the biggest change produced by cognitive neuroscience
in our understanding of human nature—the discovery that reason cannot
function without emotion. The psychological ideal of a purely rational
mind, which goes back to Enlightenment philosophers like Descartes and
Kant, has been exploded by neuroscientific research showing that human
reasoning abilities suffer terribly if we lose our capacity for emotional
experience. We cannot be healthy and whole without emotions. Emmons, a
psychologist of religion at the University of California, Davis, argues that
in light of these findings, we should reconsider the role of emotions in
religion, particularly the way religions provide a context and direction
for emotional experience and expression. He points to the considerable
number of studies on “positive” emotions such as gratitude, awe, reverence,
wonder, hope, forgiveness, and joy, all of which are regularly associated with
a spiritual orientation toward life. For Emmons, the recent findings of psy-
chological science are vitally important because they refute a simplistic, uni-
directional brain—mind view of causality, and reveal instead a complex and
dynamic interplay among the body, the mind, culture, and religion.

The practice of Zen Buddhist meditation is the subject of chapter 5,
“Where Neurocognition Meets the Master: Attention and Metacognition
in Zen.” Tracey Kahan and Patricia Simone, a psychologist and a neurosci-
entist, respectively, at Santa Clara University, bring together a wealth of new
evidence demonstrating the extraordinary qualities of brain—mind func-
tioning during Zen meditation. Many psychological studies have shown
that the human capacity for “metacognition,” that is, thinking about think-
ing, is basic to our self~awareness, emotional regulation, and long-term
planning. Of special interest to Kahan and Simone is the capacity for
selective attention, involving the metacognitive process of deciding which
perceptions, feelings, and ideas to attend to and which to ignore. What Zen
meditation is able to do, according to Kahan and Simone, is discipline peo-
ple’s attention and sharpen their metacognitive focus so they can achieve
and then sustain a present-centered awareness. Carrying on James Austin’s
project in Zen and the Brain (1998), Kahan and Simone further enrich our
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understanding of the way certain spiritual practices can dramatically
transform brain—mind functioning.

David Kahn’s “From Chaos to Self~-Organization:The Brain, Dreaming, and
Religious Experience,” offers a state-of-the-art report on the neuroscience of
brain development. Kahn’s work at Harvard Medical School’s Department of
Psychiatry has focused on the neural and psychological dimensions of dream
experience, and in this chapter he uses dreaming as an illustration of a crucial
insight about the way the brain functions. The brain, he argues, is a self-
organizing system whose healthy and creative development depends on a
constant, lively tension between structure and chaos. Kahn’s argument may be
discomforting for religious believers insofar as he claims no special creator is
necessary to account for the emergence of human intelligence. But scientific
materialists may be equally disturbed by Kahn’s evidence showing the inher-
ently free, unpredictable, open-ended nature of human consciousness.

Kahn’s interest in the neuroscience of self-organization is, despite its very
different academic perspective, quite similar to the main topic discussed by
psychology of religion scholars Patricia Davis and Lewis Rambo (of the
Graduate Theological Union) in their chapter, “Converting: Toward a
Cognitive Theory of Religious Change.” The religious phenomenon of
conversion, which Rambo has studied extensively, involves varying degrees
of individual choice, along with multiple influences at the sociological, cul-
tural, and psychological levels. By using the metaphor theory of cognitive
linguist George Lakoff to analyze the language used by Christian converts
as they describe their experiences, Davis and Rambo develop a new way of
understanding the complex interplay of religious meanings, psychological
functioning, and individual choice in experiences of conversion. What comes
of Davis and Rambo’s analysis is the recognition that, at least in the case of
Christian conversion, the process of religious change is characterized by
unpredictable bursts of growth in cognitive complexity and self-awareness.

As illustrated by the Davis and Rambo chapter, much work has been
done in exploring the connection between specifically Christian religious
traditions and brain—mind science. Charlene Burns’ chapter “Cognitive
Science and Christian Theology” gives a masterful overview of this partic-
ular area of religion—science dialogue. Burns, who teaches philosophy and
religion at the University of Wisconsin, Eau Claire, gives special attention
to the implications of brain—mind science for Christian theological claims
about the soul. She critically reviews the ideas of the major researchers who
have tried over the past several decades to correlate Christian belief with
cognitive science, and, much like James Jones in chapter 2, rejects the
“nonreductive physicalism” proposed by some contemporary theologians,
even though that theory does mark an advance over the materialist reduc-
tionism of scientists who believe consciousness is a mere epiphenomenon of
brain functioning. As an alternative to these unsuccessful theories, Burns
points to resources in the Christian tradition that conceive of the human soul
as a psychosomatic unity emerging in relation to a broader cultural community.



8 Kelly Bulkeley

One does not have to be a Christian to appreciate the contemporary
significance of these historical teachings about the embodied soul.

All of these issues look different when considered from the perspective of
a religion other than Christianity. Richard Payne, dean of the Institute of
Buddhist Studies at the Graduate Theological Union, explores in chapter 9
the connection between Western psychology and Buddhist teachings on the
nature (and nonexistence) of the self. “Overcoming an Impoverished
Ontology: Candrakirti and the Mind—Brain Problem” is devoted to the work
of medieval Indian philosopher Candrakirti, who provides an especially
lucid expression of Buddhist approaches to psychological self-awareness. In
addition to providing a detailed portrait of Candrakirti’s prescient ideas,
Payne’s chapter describes the long Buddhist history of careful philosophical
analysis of the mind—brain question. He compares these teachings to recent
Western psychological and anthropological work on the constructive
nature of human perception, cognition, and selthood. A new Western appre-
ciation for the self as a social construct, combined with the ancient Buddhist
spiritual quest for release from the illusion of the self—this is the possibility
Payne wants us to consider. His chapter, along with chapter 5 by Kahan and
Simone, points to an important (and non-Christian) direction for future
investigation.

Chapter 10 presents my work on religious and psychological approaches
to dreaming. “Religion and Brain—Mind Science: Dreaming the Future”
brings together the leading findings about dreams and dreaming from both
sides of the dialogue—historical and anthropological studies on the one
hand, psychological and neuroscientific research on the other. We have
learned a great deal in recent years about the many roles dreams have played
in religious beliefs, practices, and experiences from cultures all around the
world. We have also learned much about the basic neurocognitive processes
that are and are not activated during REM dreaming. The best and most
fruitful way of integrating these two areas of research (so I argue) is to study
the phenomenology of what C.G. Jung called “big dreams,” that is, dreams
that are extraordinarily intense and vivid, with striking images, physiologi-
cal carry-over effects, and a high degree of memorability. The cross-cultural
occurrence of big dreams, combined with their rootedness in the brain,
strongly suggest the possibility that such dreams serve powerful adaptive
functions, which can be explained and understood in evolutionary terms,
the sine qua non of Western psychological science.

The penultimate chapter, “Religion Out of Mind: The Ideology of
Cognitive Science and Religion,” is by Jeremy Carrette, a psychologist of
religion at the University of Kent, whose work centers on a critical reap-
praisal of the social, economic, and political factors that have shaped, and
continue to shape, the psychological study of religion. Carrette examines
the recent work of evolutionary psychologists and cognitive scientists
(particularly that of Lawson and McCauley) who claim to have identified
the fundamental and universal mental processes that give rise to religion. He
forcefully challenges the unspoken assumptions and biases that pervade



INTRODUCTION 9

Lawson and McCauley’s assertions. Without dismissing scientific research
in its entirety, Carrette calls into question the automatic authority that
cognitive scientists are granted in Western society, and makes us more aware
of the subtle but powerful ideological influences shaping everyone’s work in
this field of study, including our own.

Walter Freeman, a neuroscientist at the University of California, Berkeley,
reflects on the broader social implications of brain—mind research in the last
chapter, “Brain Science on Ethics: The Neurobiology of Making Choices.”
Originally presented as an invited address at a high-school graduation in
Italy, Freeman’s brief chapter will hopefully encourage readers to think
carefully about what moral, political, and spiritual lessons they draw from
the latest findings of brain—mind research. Like David Kahn, Freeman appeals
to research on chaos, complexity, and nonlinear systems in arguing that the
human mind is fundamentally free and has the capacity to create its own
future. If we accept Freeman’s claim that the scientific materialists are wrong
about psychological determinism, and if humans are indeed blessed with
the capacity for free moral choice, then the ethical and spiritual teachings
of the world’s religious traditions become valuable resources in the future
scientific study of the brain—mind system.

It will, I hope, come as no surprise that the book ends without a formal
conclusion. There is no need to impose an artificial sense of closure on these
issues—the future of religion and brain—mind science is truly wide open.
We are living at a time when our sources of information about both reli-
gion and brain—mind science have far outstripped our theoretical under-
standing of how the two areas relate to one another. This gap is likely to
widen in coming years, as religious studies scholars continue to analyze
and evaluate religion’s increasingly significant role in global life and con-
flict, while cognitive neuroscientists discover ever more detailed features of
brain—mind functioning. The only thing we know right now is that the
traditional frameworks used by both religion and science are, by themselves,
inadequate to the task of making sense of this surging cascade of new
information.
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CHAPTER ONE

Genes, Brains, Minds: The Human Complex

HoiMmEes Rorston 111

Earth is the planet where the most complex creativity of which we are
aware has taken place; and on this Earth, the most complex creative thing
known to us is the human mind. John Maynard Smith and E6rs Szathmary
analyze “the major transitions in evolution” with the resulting complexity,
asking, “how and why this complexity has increased in the course of
evolution.” “Our thesis is that the increase has depended on a small number
of major transitions in the way in which genetic information is transmit-
ted between generations.” Critical innovations have included “the origin
of the genetic code itself,” “the origin of eukaryotes from prokaryotes,”’
“meiotic sex,” “multicellular life,” “animal societies,” and especially “the
emergence of human language with a universal grammar and unlimited
semantic representation,” this last innovation making possible human
culture (1995, pp. 3, 14).

Maynard Smith, the dean of theoretical biologists, finds that each of these
innovative levels is surprising, not scientifically predictable on the basis of the
biological precedents. He and his colleague are deeply impressed with
the cybernetic and, eventually, cognitive character of what has taken place
in natural history, expressed so strikingly in the human mind. What makes
the critical difference in evolutionary history is increase in the information
possibility space, which is not something inherent in the precursor materi-
als, nor in the evolutionary system, nor something for which biology has an
evident explanation, although all these events, when they happen, are retro-
spectively interpretable in biological categories—at least all except perhaps
culture are. The biological explanation is modestly incomplete, recognizing
the importance of the genesis of new information channels.

Since we humans find ourselves at the apex of these complex events, it
becomes us, as far as we can, to figure out what to make of ourselves, both
who we are and where we are. We proceed with an analysis of nature and
culture, adapted versus adaptable minds, genes making human brains, human
minds making brains, and the spirited human self and our self-transcendence.
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At such levels of complexity, we will often be in “over our heads”; but one
conclusion is inescapable: what is in our heads is as startling as anything else
yet known in the universe. We will be left wondering how far what is going
on in our heads is a key, at cosmological and metaphysical levels, to what is
going on over our heads.

Nature and Culture

Both “nature” and “culture” have multiple layers of meaning. If one is a
metaphysical naturalist, nature is all that there is,and so all things in culture—
computers, artificial limbs, or presidential elections—are natural. Nature has
no contrast class. At another level, however, culture contrasts with nature;
and we need to be adequately discriminating about the real differences
between them. Animals, much less plants, do not form cumulative transmis-
sible cultures. Information in wild nature travels intergenerationally largely
on genes; information in human culture travels neurally as persons are
educated into transmissible cultures.

The determinants of animal and plant behavior are never anthropological,
political, economic, technological, scientific, philosophical, ethical, or reli-
gious. The intellectual and social heritage of past generations, lived out in
the present, re-formed and transmitted to the next generation, is regularly
decisive in culture. Culture, by Margaret Mead’s account, is “the systematic
body of learned behavior which is transmitted from parents to children”
(1989, p. xi).! Culture, according to Edward B. Tylor’s classic definition, is
“that complex whole which includes knowledge, belief, art, morals, law,
custom, and any other capabilities and habits acquired by man as a member
of society” (1903, p. 1).

Animal ethologists have complained that such accounts of culture are too
anthropocentric (indeed chauvinistic!) and need to be more inclusive of
animals (de Waal, 1999). Partly because of new animal behaviors observed,
but mostly by enlarging (or, if you like, shrinking) the definition, it has
become fashionable to claim that animals have culture. Robert Boyd and
Peter J. Richerson revise the definition: “Culture is information capable of
affecting individuals’ phenotypes which they acquire from other con-
specifics by teaching or imitation” (1985, p. 33). The addition of “imitation”
greatly expands and simultaneously dilutes what counts as culture. By this
account, there is culture when apes “ape” each other, but also culture in
horses and dogs, beavers, rats—wherever animals imitate the behaviors of
parents and conspecifics. Geese, with a genetic tendency to migrate, learn
the route by following others; warblers, with a tendency to sing, learn to
sing better when they hear others. Whales and dolphins communicate by
copying the noises they hear from others; this vocal imitation constitutes
culture at sea (Rendell and Whitehead 2001).

But with culture extending from people to warblers, it has become a
nondiscriminating category for the concerns we wish to analyze here.
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One finds widespread animal cultures by lowering the standards of evidence.
Critical to a more discriminating analysis is the difference between mind—
mind interactions, sharing ideas, pervasive in human cultures, and not mere
behavioral imitation, copying what another does, which is widespread
among animals, that can acquire information. If we are going to call what
warblers and geese do culture, then we will need to invent another word
“super-culture”—to describe what humans do, which is indeed “super” to
these animal capacities.

Opening an anthology on Chimpanzee Cultures, Wrangham et al. doubt,
interestingly, whether there is much of such a thing: “Cultural transmission
among chimpanzees is, at best, inefficient, and possibly absent” (1994, p. 2).
There is scant and in some cases negative evidence for active imitation or
teaching of the likeliest features to be transmitted, such as tool-using tech-
niques. Chimpanzees clearly influence each other’s behavior, and seem to
intend to do that; they copy the behavior of others. Chimps do seem to
know when another chimp has seen something (e.g., where food is). But
they do not differentiate between those who know and those who do not
when they communicate with other chimps. The chimp world is local.
In terms of acquired information, if a chimp doesn’t see it (or hear, taste,
smell it), he doesn’t know it. If a brother chimp departs and disperses to
another troop for a year and then returns, he does not remember and
recognize (re-cognize) his brother; they take their family and troop cues
from whoever is nearby and do not have the concept of “brother.”

There is no clear evidence that chimps attribute mental states to others.
They seem, conclude these authors, “restricted to private conceptual worlds.”
In the technical vocabulary, the chimps have little or no “theory of mind”;
they do not know of other minds’ being there with whom they might com-
municate to learn what they know. Without some concept of teaching, of
ideas’ moving from mind to mind, from parent to child, from teacher to
pupil, a cumulative transmissible culture is impossible. Humans learn what
they realize others know; they employ these ideas and resulting behaviors;
they test and modify them, and, in turn, teach others what they know,
including the next generation. So human cultures cumulate, but with
animals there 1s no such cultural “ratchet” eftect.

In a lead article in Behavioral and Brain Sciences, Michael Tomasello, Ann
Cale Kruger, and Hiliary Horn Ratner pinpoint this difference:

Simply put, human beings learn from one another in ways that non-
human animals do not . . . . Human beings are able to learn from one
another in this way because they have very powerful, perhaps uniquely
powerful forms of social cognition. Human beings understand and
take the perspective of others in a manner and to a degree that allows
them to participate more intimately than nonhuman animals in the
knowledge and skills of conspecifics.” (1993, p. 495)

Bennett G. Galef, Jr. concludes: “As far as is known, no nonhuman animal
teaches” (1992, p. 161).
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We can better dissect nature, culture, and cumulative transmissible cultures
with degrees of intentionality (Dennett 1987). Animals are variously social-
ized, and become what they become due to interactions with their sur-
roundings, which include the groups in which they live. But there is little or
no evidence of any higher-order intentionality, even among primates that
are highly social. Organisms with zero-order intentionality have no beliefs
or desires at all. Animals, such as vervet monkeys, intend to change the behav-
ior of other animals—this represents first-order intentionality. Second-order
intentionality would involve intent to change the mind, as distinguished
from the behavior (though perhaps the behavior as well), of another animal,
that is, to teach by passing ideas from mind to mind. Third-order intention-
ality involves knowledge that another, a teacher, intends to change one’s
mind. Human language is in this sense recursive; animal communication is
not. Primates do not seem to realize that there are minds in others to teach,
although they often imitate each other’s behavior, as when adults are imitated
by their offspring.

In this higher-order sense of communication, conclude Dorothy L.
Cheney and Robert M. Seyfarth, “signaler and recipient take into account
each others’ states of mind. By this criterion, it is highly doubtful that any
animal signals could ever be described as truly communicative” (1990,
pp. 142—143).They continue:

It is far from clear whether any nonhuman primates ever communicate
with the intent to inform in the sense that they recognize that they
have information that others do not possess . . . There is as yet little evi-
dence of any higher-order intentionality among nonhuman species . . .
Teaching would seem to demand some ability to attribute states of
mind to others . . . Even in the most well documented cases, however,
active instruction by adults seem to be absent . . . The social environment
in most primate species is probably too simple to require higher-order
intentionality. (pp. 209, 223, 252)

David Premack finds that humans are quite unique in their capacity to
teach: “Teaching, which is strictly human, reverses the flow of information
found in imitation. Unlike imitation, in which the novice observes the
expert, the teacher observes the novice—and not only observes, but also
judges and modifies” (2004, p. 318). In due course, in human societies, the
pupil likewise judges and modifies what the teacher teaches. In such recur-
sive loops, cumulative transmissible cultures can be endlessly generated and
regenerated.

Cumulative transmissible cultures are made possible by the distinctive
human capacities for language. Language “comes naturally” to us, in the
sense that humans everywhere have it. The child picks up speech during
normal development with marvelous rapidity; language acquisition is only
more or less intentional. The mind of a child is innately prepared for such
learning (Chomsky 1986). Human language, when it comes, is elevated
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remarkably above anything known in nonhuman nature. The capacities for
symbolization, abstraction, vocabulary development, teaching, literary expres-
sion, argument are quite advanced; they do not come naturally as an inher-
itance from other primates, whatever may otherwise be our genetic similarity
with them. Though language comes naturally to humans, what is learned
has been culturally transmitted; the specific language and content of child-
hood education is that of an acquired, nongenetic culture. The develop-
ment, transmission, and criticism of culture depends on this capacity for
language.

In a major recent study to determine whether animals have language,
the authors Hauser et al. conclude: “It seems relatively clear, after nearly a
century of intensive research on animal communication, that no species
other than humans has a comparable capacity to recombine meaningful
units into an unlimited variety of larger structures, each differing systemi-
cally in meaning” (2002, p. 1576). The primate communication “system
apparently never takes on the open-ended generative properties of human
language” (p. 1577).

After 30 years of study of communication in mountain gorillas, the
researchers Harcourt and Stewart conclude:

Gorilla close-calls [those made within the group]| are very far from
being language-like, they seem to be of the order of complexity of
threat displays, as indeed do chimpanzee calls. That simplicity raises
the question of why apes, popularly considered more intelligent than
monkeys, have apparently a simpler mode of communication, in the
sense that they apparently do not label the environment by association
of specific calls with specific contexts . . . We have no answer for the
contrast. (2001, pp. 257-258)

Cheney and Seyfarth (1990) found that vervet monkeys give different
alarm signals for snakes, leopards, and eagles; other monkeys hear these
alarms and take cover appropriately to differing predators. Hence, it seemed
that the calling monkey intended to refer and communicate its knowledge
to others. But the most recent evidence raises doubt about whether the
seeming “callers” intend to inform. Rather, these differing noises appear to
be spontaneous response grunts in alarm, although other monkeys can learn
from such grunts and respond appropriately to the predator that is present.
Such signals cannot “be considered as precursors for, or homologs of,
human words.” “There is no evidence that calling is intentional in the sense
of taking into account what other individuals believe or want” (Hauser
et al. 2002, p. 1576).

What is missing in the primates is precisely what makes a human
cumulative transmissible culture possible. The central idea is that acquired
knowledge and behavior is learned and transmitted from person to person,
by one generation teaching another and ideas passing from mind to mind,
in large part through the medium of language, with such knowledge and
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behavior resulting in a greatly rebuilt, or cultured, environment. Humans
have genes, of course; but humans live under what Boyd and Richerson call
“a dual inheritance system” (1985; Durham 1991). They live both in nature
and in culture. Discovery of the nature and origins of human language,
making possible this emergence of culture, is quite possibly “the hardest
problem in science” (Christiansen and Kirby 2003, p. 1).

Adapted versus Adaptable Minds

In nature, in the lives of animals, the microscopic determinants are coded in
the genes, but the macroscopic determinants are found in the ecological
niches these animals inhabit, in their need to cope, to survive, as this has
been honed by natural selection. We next need to place the mind, which
makes culture possible, in an evolutionary context. Mind is at once a sur-
vival tool in both nature and in culture. But this evolutionary past, while
necessary for explaining our mental powers, may not be sufficient for a
complete explanation.

Biologists distinguish between proximate and ultimate explanations
(Mayr 1988, p. 28). Why does a plant turn toward light? Cells on the darker
side of a stem elongate faster than cells on the brighter side because of an
asymmetric distribution of auxin moving down from the shoot tip. But the
ultimate explanation is that, over evolutionary time, in the competition for
sunlight, there were suitable mutations, and such phototropism increases
photosynthesis. Analogously, in the developing infant, genes produce a
brain, which sponsors a mind. But the developing infant also inherits a long
evolutionary past. The results of this ancient history are delivered biologi-
cally at birth to (all normal) members of Homo sapiens. These past evolu-
tionary events (phylogenesis) are recapitulated (more or less) and generate a
contemporary brain (ontogenesis), sponsoring a mind. What was achieved
in millions of years (even billions if one includes all the biochemistries) is,
via DNA suitably emplaced in a zygote in the womb, coded and copied,
reenacted in the few natal/childhood months and years.

Therefore, whatever the proximate explanations about how an infant
develops a brain and a mind, a more comprehensive explanatory framework
is the evolutionary success; brains must have been good for something. Fish
have fins, birds have wings, humans have brains—all for adaptive success.
Fish must swim, birds must fly, and humans must be cultured. That seems
obviously what the distinctive human brain is for. The infant, coming of
age, needs to inherit a long cultural past. But there is a vital disanalogy.
The information fish need to swim is in their genes, inborn and with
some cutting and splicing of this information in the developing embryo;
likewise with the birds who fly. The cultural information the infant needs,
however, is not in his or her genes. It must be acquired by cultural learning.
The previously solitary mind is able to import the acquired knowledge of
others and to export its own acquired knowledge. So minds become
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ideationally webworked where previously only bodies were genetically and
ecosystemically webworked.

One might first think that genes and culture coevolve, and on some scales
that can seem reasonable. Humans have lived in cultures for perhaps a
million years, during which time they have reproduced across thousands of
generations. There is every reason to expect that over these millennia, those
humans who do best culturally will do best reproductively also, and vice
versa that a genotype will be selected to produce a culturally congenial
phenotype.

As cultures become more fluid and complex, however, any tight
co-evolutionary connections become problematic. The genes need to pro-
duce a keen, critical, open mind, which can evaluate cultural options for
their functional usefulness and for their contribution to a meaningful life.
The direction of selection in humans, as evidenced by their enormous
potential for diverse cultures, would then select for an unspecialized intel-
lect with open educable capacity—from those of the Neanderthals to our
high-tech computer age—all of which require intelligence in various roles.

When we try to map the evolution of the brain onto the mind’s acquisi-
tion of cultures, we immediately confront a time-joint problem. Evolution
proceeds slowly over geologic timescapes; cultural changes can be quite
rapid, especially in these modern times. The result is something like linking
a horse and buggy with a jet plane. Information transfer in culture can be
several orders of magnitude faster and overleap genetic lines. There is a rad-
ically accelerated transmission speed. Evolving genes shift in ecosystemic
webs and this takes centuries and millennia. Passing ideas around takes min-
utes, hours, days, though these ideas do accumulate over millennia. The shift
is something like that from snail mail delivered on horseback to e-mail on
the Internet. The best strategy for slow-paced genes that need to succeed in
fast-paced culture is not to build a relatively inflexible mind whose pace
and preferences are genetically biased toward one culture or another, since
these biases could misdirect persons in the rapidly shifting vicissitudes of
culture. Rather, the genes will need to build a flexible mind, which can
make preferences independently of any genetic/cultural biases.

When there emerges a later-evolved method of communication at the
neural past the genetic level, the genes will subsequently need to develop so
as to favor teachability above all. What will get selected is not so much spe-
cific gene traits coevolving lockstep with matching cultural behaviors as
open teachability, which is to say that the genes will have to abandon tight
control of behavior and cast their luck with launching a human organism
whose behavior results from an education beyond their control. As more
and more knowledge is loaded into the tradition (fire-building, agriculture,
writing, weaponry, industrial processes, ethical codes, electronic technology,
legal history), the genome selected will be the set that is maximally
instructible by the increasingly knowledgeable tradition. This will require
that the genes produce a flexible and open intellect, which is generalized
and unspecialized, able to accommodate lots of learning and to do so
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speedily, able to adopt behaviors that are functional in, or conform to,
whatever cultures they find themselves in. Perhaps the owners of these
genes may choose another culture and migrate there. Perhaps soldiers or
traders from a variant culture will invade their territory and force their
culture upon them.

Theodosius Dobzhansky, a principal founder of modern genetics,
reached this conclusion: “A genetically fixed capacity to acquire only a cer-
tain culture, or only a certain role within a culture, would however be per-
ilous; cultures and roles change too rapidly . . . Human genes insure that a
culture can be acquired, they do not ordain which particular culture this
will be” (1963, p. 146). Boyd and Richerson, wondering whether genetics
might bias our cultural dispositions in our dual inheritance system, con-
clude: “Genetic difterentiation between human populations for determi-
nants of biases is unlikely” (1985, pp. 284—285). It is better to be able to learn
any of the myriad human languages than to be genetically dispositioned to
learn French, better to eat a cosmopolitan fare than to like only Italian food,
better to be able to use any of the various cultural ideas than to be genetically
inclined to use only Polynesian-originated ones.

Intelligence, based on neurology, allows an organism to make an appro-
priate, rapid response to an environmental opportunity or threat, protecting
it against the necessity of making slower, less reversible responses at the
genetic level. If the genes supply intelligence in sufficient amounts, they
need not themselves be closely tuned to directing behavior that can track
environmental changes; they turn this over to the general intelligence they
have created.

But, reply the evolutionary psychologists, this idea of a “global learning
capacity” can be exaggerated. The genes do not build a tabula rasa mind,
humans do need behavioral dispositions of some kinds, such as to fear
snakes or spiders, to seek mates, to avoid incest, to protect their children, to
reciprocate for mutual benefits, to obey parents, or follow leaders. Every
earthbound culture must provide for persons to be washed, sheltered, go to
the toilet, mate, and so on. Every culture must express and control the
human emotions—love, fear, joy, grief, guilt, anxiety—and allow artistic,
musical, religious expression, protect property and privacy, and provide for
various activities to which they are “by nature” inclined. Perhaps humans
could be genetically disposed toward religious beliefs or ethical practices,
because of cultural group selection; those in such cultures prosper (Wilson
1978). So a genetic bias toward ideas useful in various cultures can be
expected, and welcomed.

This account of evolutionary psychology can become too restrictive,
however, with the claim that humans have more of an evolutionary adapted
mind than a culturally adaptable one. John Tooby and Leda Cosmides, deny-
ing any all-purpose mind, claim that humans have what they call an “adapted
mind.” The mind is made up of “a complex pluralism of mechanisms,”
“a bag of tricks,” a set of “complex adaptations” that, over our evolutionary
history, have promoted survival. “What is special about the human mind is
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not that it gave up ‘instinct’ in order to become flexible, but that it proliferated
‘instincts’—that is, content-specific problem-solving specializations” (1992,
pp- 61, 69, 113).“These evolved psychological mechanisms are adaptations,
constructed by natural selection over evolutionary time” (Cosmides et al.
1992, p. 5). These form a set of behavioral subroutines, selected for coping
in culture, by which humans maximize their offspring. The human mind is
“an integrated bundle of complex mechanisms (adaptations)” (Symons 1992,
p- 138). The mind is, says Cosmides, more like a Swiss army knife, tools for
this and that, rather than a general purpose learning device.”

Humans have needed teachability; but they have also needed chan-
neled reaction patterns. The adapted mind evolved a complex of behavior—
disposition “modules,” “Darwinian algorithms,” each dedicated to
task-specific functions in one or the other dimension of life, such as pick-
ing mates, or helping family, or obeying parents, or being suspicious of
strangers, or dealing with noncooperators by ostracizing them, or preferring
savannah-type landscapes. In picking mates, for example, men are disposed
to select younger women, likely to be fertile. Women are disposed to select
men of social status, likely to be good providers (Buss 1989; Buss et al. 1990;
Symons 1992). Further, these dispositions to behavior, still present in any
contemporary culture, are those that meant survival in a Pleistocene envi-
ronment (such as fear of strangers, or desiring many children); and this may
mean that they are neither optimal nor altogether desirable dispositions in a
modern environment (where people may need to cooperate with strangers,
have fewer children, and live in cities) (Cosmides et al. 1992, p. 5).

The human mind is indeed complex, and various subroutines to which
we are genetically programmed (e.g., caring for children, obeying parents,
and even ostracizing noncooperators or being suspicious of strangers) may
indeed be convenient shortcuts to survival—reliable modes of operating
whether or not we have reflected rationally over these behaviors. It seems
plausible that humans are disposed to see colors in certain ways, or to like
sweets and fats, or use nouns and verbs in our languages. Some more or less
“automatic” behavior is desirable. It is hardly surprising that males look for
females likely to be good mothers (able to bear children and care for them)
and females look for males likely to be good fathers (able and likely to pro-
vide resources and care about the family). It would be surprising if evolu-
tion had selected any other dispositions.

It is also possible that selective forces in earlier cultures (for men with
strength enough to hunt or plow) differ from those of later cultures (for
persons who can read, write, and do arithmetic). We should probably not
assume, however, that there was some one kind of Pleistocene environment,
either in the various kinds of landscapes on which humans lived or in the
various cultures that they developed. The Pleistocene environment too
demanded multiple skills, and an adaptable mind that could integrate them
well. Many of the successful behaviors (recognizing faces, planning for
tomorrow, being resolute in difficult times, cooperating with others, learning
from mistakes, using appropriate caution, controlling jealousy, or lust, or
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forgiving others) were just as relevant then as they are now. There is much
evidence, for example, that humans now taken as infants out of aboriginal
cultures can do quite well when educated into a modern European culture.

The mind is not overly compartmentalized, because behaviors interconnect.
Behavioral and genetic psychologists are fond of speaking of mental “mech-
anisms,” and any machine-like function, working instinctively, diminishes
the cognitive reflection required. But if women are prone to choose men of
status, that requires considerable capacity to make judgments about what
counts as status—economically, politically, religiously. They will have to
judge which one from among their suitors, often still relatively young, is
most likely to attain it in the decades of their child rearing. If men are to be
good providers, that requires judgments about cooperation, and if one is
operating in a barter or market culture, judgments will be needed about
trading with strangers, or ostracizing merchants who renege on their prom-
ises. Men need to judge potential mates not just on their likely fertility, but
also on whether they too are likely to be good providers, able and willing
to care for offspring, and to educate them successfully into their culture,
until these offspring reach childbearing age.

Any such articulated behavioral mode needs to be figured back into a
more generalized intelligence (Sterelny 1995). Genetically programmed
algorithms seem unlikely for the detail of such decisions under changing
cultural conditions. Such decisions are difficult even for well-educated per-
sons; they may require insight into character and evaluation based on intu-
ition, additionally to conscious, explicit calculations; decisions at this level
take considerable capacity for judgment, not simply mental mechanisms.
The strongest finding by far in the cross-cultural study of mate preference is
that both sexes from cultures around the globe consistently agree on the
most promising characteristics they look for in a mate: kindness, under-
standing, and intelligence (Buss 1989, p. 13; Buss et al. 1990, pp. 18-20).
Capacities to select such a mate are perhaps somewhat “instinctive,” but they
are unlikely to be an adaptive mechanism isolated from general intelligence
and moral sensitivity.

Apparently, the mind is not so compartmentalized that humans—modern
ones who read this literature at least—cannot make a critical appraisal of
what behavioral subroutines they do inherit by genetic disposition, and
choose, if they wish, to offset these “Stone Age” dispositions in their evolu-
tionary psychology. Cosmides and Tooby are doing just that—if we may be
permitted an ad hominem argument. They themselves illustrate that the human
mind is more than a patchwork of naturally selected response routines when
they call for “conceptual integration” of the diverse academic disciplines
studying humans, their behavior, and their minds. These include “evolu-
tionary biology, cognitive science, behavioral ecology, psychology, hunter—
gatherer studies, social anthropology, biological anthropology, primatology,
and neurobiology,” among others (Cosmides et al. 1992, pp. 4, 23-24).

These are not disciplines in which one becomes an expert by behavioral
mechanisms in a Swiss-army-knife mind adapted for Pleistocene environment.
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At least they and their readers must have quite broadly analytical and
synoptic minds.> The mind is fully capable of evaluating any such behavioral
modules, and of recommending appropriate education so as to reshape
these dispositions in result. These psychologists seem to be quite able to
re-adapt by critical thought their own adapted minds; nor is there any rea-
son to think that they and their colleagues in evolutionary psychology are
alone in this capacity. Neuroscientist Beatriz Luna and her colleagues (2004)
have found that the brain switches from relying heavily on local regions in
childhood to more distributive and collaborative interactions among distant
brain regions on becoming an adult.

All sorts of cultures demand all sorts of capacities and skills, and nearly all
humans have sufficiently rich talents to find a niche in their culture. If so,
there might not be any differential selection pressures when cultural pat-
terns differ across place and time. On statistical average, different human
populations in different cultures might not be detectably different geneti-
cally so far as their capacities for either culture in general or this or that
culture are involved. S.L. Washburn, surveying the archaeological record,
concludes “that there has been no important change in human abilities in
the last 30,000 years” (1978, p. 57). If so, then all the changes are technological,
historical, political, religious, or some other form of cultural change.

In present human populations, it seems that a baby taken from any race
on Earth, appropriately reared, can receive almost any sort of general
education. This does not mean that any baby can become a mathematician,
or a musician, or a professional basketball player. But different babies can be
found in any particular race who can do all these things well, and any nor-
mal baby can learn enough of these things to function more or less nor-
mally in any culture. Geneticists find that the vastest part of human variation
is not across races or continents but within local populations (Lewontin
1972, p. 397; 1982).

Culture is quite a diverse affair, and it might be culture that reinforces
genetic disposition for some practices (incest avoidance), but not for others
(learning nuclear physics), with interaction sometimes and independence at
other times. Whether or not adults have enzymes for digesting fresh milk
will determine their pastoral practices. But, the differences, say, between the
Druids of ancient Britain and the Maoists in modern China, would be non-
genetic and have to be sought in the historical courses peculiar to these
cumulative transmissible cultures. Such cultures catch their member humans
up into an ongoing tradition, give them their identity, and radically differ-
entiate persons historically, even though Druids and Chinese have a biochem-
istry and a biological nature largely held in common (though there can be
differences in skin color or in blood groups).

Genes Making Human Brains

Genes make such varied cultures possible by making up each human brain
with one trillion neurons, each with hundreds and sometimes thousands of
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possible synaptic connections, providing virtually endless opportunities for
encoding ideas. These hookups code cumulative cultural discoveries and
transmit them in new networks of information transfer (language and
books, and, more recently, telephones, television, and the Internet). When
this has gone on for a hundred thousand years and more, one can expect
some startling outcomes. In fact, we have recently experienced such a star-
tling outcome: we humans have decoded our own genome. That simultane-
ously impresses us with the marvel of these genes that encode and transmit
millennia of evolutionary discoveries, and the still greater marvel of the
powers of the brain that the genes make, which can decode its own
genome.

To the marvelous discoveries in genetics we now have to add equally
stunning progress in the neurosciences, again simultaneously impressing us
with the powers of the brain. We humans are beginning to decode our own
brains. Neuroscience is, at present, less accomplished than genetic biosciences;
and this is to be expected since its focus is orders of magnitude more com-
plex than is the genome. What we do not know vastly exceeds what we
know. Neuroscientists and psychologists face a conceptual problem, since
scientists are using their brains to understand their brains, and while we
can well suppose that the brain might understand itself in part and in out-
line, can any logical system transcend itself exhaustively to critique its own
structures?

All other sciences study a simpler other, while in psychological science
and neuroscience, mind tackles itself. That may imply limits to the possibil-
ity of a human science. We may run afoul of a limit to our resolving power,
namely, that a system of great complexity can perhaps not be wholly under-
stood, predicted, or controlled either by itself or by some observer of the
same type and complexity. Meanwhile, what we do know leaves us impressed,
and puzzled.

Here we find some “cognitive dissonance.” The information in the
human genome is quite impressive. If the DNA in the myriad cells of the
human body were uncoiled and stretched out end to end, that microscopi-
cally slender thread would reach to the sun and back over half a dozen
times.* But this is far too little information with which to build a function-
ing human brain. The number of neurons and their possible connections is
far more vast than the number of genes coding for the neural system, and so
it is impossible for the genes to specify all the needed neural connections.
We already knew that when we thought the human genome would contain
100,000 genes, but a further recent surprise is the finding that we humans
do not have as many genes as we thought, only some 25,000. Humans have
100 trillion cells in their body, one trillion in their brains, but only half again
as many genes as the roundworm, with a body of 959 cells of which 302 are
its “brain” (Venter et al. 2001; Wade 2001).

Nevertheless, there is this enormous amount of information in human
genes, and the genes in the fetus and the womb seem to have learned how
to generate, by repeated algorithms, a dynamic and open-ended neural
network, which, in due course, makes itself. Brain-forming genes do not
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specify some product with stereotyped function; rather, by splicing and
re-splicing, cutting and shuffling, the brain genes proliferate cascading neu-
rons with almost endless possibilities of organization, depending on how
they synaptically connect themselves up. Genes create the instruments, but
the orchestration is cerebral. Our fewer genes does not mean that we have
less intelligence than before; rather, it means that the secret of our advanced
information lies somewhere else, resulting from genetic flexibility that
opens up cerebral capacity. In generating the human brain, Barry J. Dickson
concludes: “The ultimate challenge, after all, is to find out how a compara-
tively small number of guidance molecules generate such astonishingly
complex patterns of neuronal wiring” (2002, p. 1963).
Richard Lewontin puts it this way:

Our DNA is a powerful influence on our anatomies and physiologies.
In particular, it makes possible the complex brain that characterizes
human beings. But having made that brain possible, the genes have
made possible human nature, a social nature whose limitations and
possible shapes we do not know except insofar as we know what human
consciousness has already made possible . . . History far transcends any
narrow limitations that are claimed for either the power of the genes
or the power of the environment to circumscribe us . . . The genes, in
making possible the development of human consciousness, have
surrendered their power both to determine the individual and its
environment. They have been replaced by an entirely new level of
causation, that of social interaction with its own laws and its own
nature. (1991, p. 123)

The genes outdo themselves.
Theodosius Dobzhansky, realizing that genes underdetermine culture,
had already anticipated this. Culture takes on a life of its own.

Human genes have accomplished what no other genes succeeded in
doing. They formed the biological basis for a superorganic culture,
which proved to be the most powerful method of adaptation to the
environment ever developed by any species . . . The development of
culture shows regularities sui generis, not found in biological nature, just
as biological phenomena are subject to biological laws which are
different from, without being contrary to, the laws of inorganic nature.
(1956, pp. 121-122)

Animal brains are already impressive. According to an estimate, in a cubic
millimeter (about a pinhead) of mouse cortex, there are 450 meters of den-
drites and 1-2 kilometers of axons; each neuron can synapse on thousands
of others (Braitenberg and Schiiz 1998). But this cognitive development has
come to a striking expression point in the hominid lines leading to Homo
sapiens, going from about 300 to 1,400 cubic centimeters of cranial capacity
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in a few million years. The human brain has a cortex 3,000 times larger than
that of the mouse. The genes keep building a bigger and bigger brain. E.O.
Wilson, Harvard sociobiologist, emphasizes: “No organ in the history of life
has grown faster” (1978, p. 87).> The connecting fibers in a human brain,
when extended, can wrap around the Earth 40 times. This line seems
“headed for more head,” so to speak.

Generally, in body structures such as blood or liver, humans and chim-
panzees are 95-98 percent identical in their genomic DNA sequences and
the resulting proteins, but this is not true of their brains. “Changes in pro-
tein and gene expression have been particularly pronounced in the human
brain. Striking differences exist in morphology and cognitive abilities
between humans and their closest evolutionary relatives, the chimpanzees.”
So conclude a team of molecular biologists and evolutionary anthropolo-
gists from the Max—Planck Institutes in Germany (Enard et al. 2002). The
puzzle is how so little genetic difference can make such an enormous brain-
power difference. “This is one of the major questions that those of us inter-
ested in our own biology would like to ask.What does that 1.5% difference
look like?” asks Francis Collins, director of the National Human Genome
Research Institute (in Gibbons 1998). Some threshold seems to have been
crossed, a trans-genetic crossing, a quantum leap, a change of state of order
of magnitude similar to that when life once originated, or when previously
instinctively stereotyped organisms gained the capacity to acquire new,
nongenetic information during their lifetimes.

Biologists sometimes make claims like this based on the 95-98 percent
protein identity: “DNA evidence provides an objective non-anthropocen-
tric view of the place of humans in evolution. We humans appear as only
slightly remodeled chimpanzee-like apes” (Wildman et al. 2003, p. 7181).
But humans have over three times the brain size of chimps, so that 3 per-
cent, or whatever, in protein structures makes 300 percent bigger brains.
Cognitively, we are not 3 percent but 300 percent different (Marks 2002,
p- 23). A few percent different may be the way we humans appear from the
perspective of DNA but appearances are often deceiving; when you com-
pare Einstein with a chimp, it does not appear that Einstein is only slightly
remodeled; nor do we wonder whether an atomic bomb built with his
theory that E = mc? is a slightly remodeled ant-fishing stick.

An information explosion gets pinpointed in humans, an event otherwise
unknown, but undoubtedly present in us. Perhaps only one line leads to
persons, but in that line, at least, the steady growth of cranial capacity makes
it difficult to think that intelligence is not being selected for and conserved
when it is achieved. This know-how for building bigger brains is genetically
coded, of course, but here genetic history transcends itself and passes over
into something else. Chimps do not attempt to construct persuasive argu-
ments. I am not a chimp because I do.You are not a chimp either, because
you are reading this book and looking for such arguments. Such arguments
require language with its advanced conceptual and symbolic powers enabling
abstraction, analysis, evaluation, which is present in humans but unprecedented
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in animals. “All the odd elaborations of human life, socially and individually,
including the heights of imagination, the depths of depravity, moral abstrac-
tion, and a sense of God, depend on this symbolic coding of the nonvisible”
(Potts 2004, p. 263). In that capacity, humans are not a few percent different;
they differ by a thousand orders of magnitude.

The human brain is of such complexity that descriptive numbers are
astronomical and difficult to fathom.® A typical estimate is 10'> neurons,
each with several thousand synapses (possibly tens of thousands), a flexible
neural network, more complex by far than anything else known in the uni-
verse. Each neuron can “talk” to many others. This network can be formed
and reformed, making possible virtually endless mental activity (Braitenberg
and Schiiz 1998). The result of such combinatorial explosion is that the
1,500 cubic centimeters of a human brain is capable of forming more pos-
sible thoughts than there are atoms in the universe (Flanagan 1992, p. 37).
Compare how many sentences can be composed rearranging the 26 letters
of the English alphabet. The most startling phenomenon yet found in the
universe is right behind the eyes we are looking with. We noted earlier a
marvelous information in genetic nature; but now, in the human brain, the
combinatorial cybernetic explosion is recompounded.

Genes repeatedly make animal brains. But does evolution repeatedly
produce this ideational intelligence characteristic of humans? Increasing
diversity and complexity appear repeatedly in evolutionary history. In the
animal world, eyes evolved many different times, and similarly with muscles,
with organs of hearing, taste, smell. Legs, fins, and wings evolved several
times. Genetically based skills are widely distributed and shared. Much of
this increased complexity depends on neural development, allowing,
from the skin in, centered identity and integrated control of animal life, and,
from the skin out, cognitive powers for information perception and pro-
cessing important for survival. On the one hand, such mental powers evi-
dently have survival value; on the other, most species (plants, insects,
crustaceans) survive quite well with little intelligence and develop no more
over the millennia.

So one cannot claim that all animals, much less organisms in general,
evolve steadily toward higher intelligence. Only some do. But perhaps it is
highly likely that some will. Christian de Duve, a Nobel laureate, concludes
that neural power, where it luckily arises, has such “decisive selective
advantage” that there is high probability of its increase:

The direction leading toward polyneuronal circuit formation is likely
to be specially privileged in this respect, so great are the advantages
linked with it. Let something like a neuron once emerge, and neuronal
networks of increasing complexity are almost bound to arise. The drive
toward larger brains and, therefore, toward more consciousness, intelli-
gence, and communication ability dominates the animal limb of the
tree of life on Earth. (1995, p. 297)
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Perhaps that is so with certain kinds of intelligence, but still it is rather
surprising that of the 5-10 million species on Earth at present, of the per-
haps 5-10 billion species that have come and gone over evolutionary time,
only one has reached self~conscious personality sufficient to build cumulative
transmissible cultures. Ernst Mayr, despite finding other kinds of progress
undeniable in the evolutionary record, reflects on the evolution of intelli-
gence with conclusions opposite from those of de Duve:

We know that the particular kind of life (system of macromolecules)
that exists on Earth can produce intelligence . .. We can now ask
what was the probability of this system producing intelligence
(remembering that the same system was able to produce eyes no less
than 40 times). We have two large super-kingdoms of life on Earth, the
prokaryote evolutionary lines each of which could lead theoretically
to intelligence. In actual fact none of the thousands of lines among the
prokaryotes came anywhere near it.

There are 4 kingdoms among the eukaryotes, each again with
thousands or ten thousands of evolutionary lineages. But in three of
these kingdoms, the protists, fungi, and plants, no trace of intelligence
evolved. This leaves the kingdom of Animalia to which we belong. It
consists of about 25 major branches, the so-called phyla, indeed if we
include extinct phyla, more than 30 of them. Again, only one of them
developed real intelligence, the chordates. There are numerous Classes
in the chordates, I would guess more than 50 of them, but only one of
them (the mammals) developed real intelligence, as in Man. The
mammals consist of 20-odd orders, only one of them, the primates,
acquiring intelligence, and among the well over 100 species of pri-
mates only one, Man, has the kind of intelligence that would permit
[the development of advanced culture]. Hence, in contrast to eyes, an
evolution of intelligence is not probable. (Quoted in Barrow and
Tipler 1986, pp. 132-133)

Repeatedly, Mayr concludes: “An evolutionist is impressed by the incredible
improbability of intelligent life ever to have evolved” (1988, p. 69; 1994).
Mind of the human kind is unusual, even on this unusual Earth.

What is surprising in humans is not so much that they have intelligence
generically, for many other animals have specific forms of a generic
intelligence; nor is it that humans have intelligence with subjectivity, for
there are precursors of this too in the primates. The surprise is that this
intelligence becomes reflectively self-conscious and builds cumulative
transmissible cultures. Homo sapiens, as we have named ourselves, is the
“wise” species, and some of this is “wisdom” programmed into our genes,
universal to all. Still, the specific reference largely denotes the wisdom
achieved during human historical careers, and passed on culturally to
generations to come. The wisdom peculiar to humans lies in the powers of
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their self~conscious minds and builds in their cumulatively transmissible
cultures.

J. Craig Venter and over 200 coauthors, reporting on the completion of
the Celera Genomics version of the human genome project, caution in
their concluding paragraph:

In organisms with complex nervous systems, neither gene number,
neuron number, nor number of cell types correlates in any meaningful
manner with even simplistic measures of structural or behavioral com-
plexity . . . Between humans and chimpanzees, the gene number, gene
structures and functions, chromosomal and genomic organizations,
and cell types and neuroanatomies are almost indistinguishable, yet the
development modifications that predisposed human lineages to corti-
cal expansion and development of the larynx, giving rise to language
culminated in a massive singularity that by even the simplest of criteria
made humans more complex in a behavioral sense . . .

There are two fallacies to be avoided: determinism, the idea that all
characteristics of the person are “hard-wired” by the genome; and
reductionism, the view that with complete knowledge of the human
genome sequence, it is only a matter of time before our understanding
of gene functions and interactions will provide a complete causal
description of the human variability. The real challenge of human
biology, beyond the task of finding out how genes orchestrate the
construction and maintenance of the miraculous mechanism of our
bodies, will lie ahead as we seek to explain how our minds have come
to organize thoughts sufficiently well to investigate our own existence.

(2001, pp. 1347-1348)

Human Minds Making Brains

Genes make the kind of human brains that facilitate an open mind possible.
But when that happens, these processes can also work the other way
around. Minds employ and reshape their brains to facilitate their chosen
ideologies and lifestyles. Our ideas and practices configure and reconfigure
our own sponsoring brain structures. Michael Merzenich, a neuroscientist,
reports his increasing appreciation of “what is the most remarkable quality
of our brain: its capacity to develop and to specialize its own processing
machinery, to shape its own abilities, and to enable, through hard brainwork,
its own achievements” (Merzenich 2001, p. 418).

In the vocabulary of neuroscience, we have “mutable maps” in our
cortical representations, formed and re-formed by our deliberated changes
in thinking and resulting behaviors. For example, with the decision to play
a violin well and resolute practice, string musicians alter the structural con-
figuration of their brains to facilitate the differential use of left and right
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arms—fingering the strings with one and drawing the bow with the other
(Elbert et al. 1995). Likewise, musicians enhance their hearing sensitivity to
tones, enlarging the relevant auditory cortex by 25 percent compared with
nonmusicians (Pantev et al. 1998).

So our minds shape our brains. The authors of a leading neuroscience
text conclude: “The amount of cortex devoted to the fingers of the left
hand is greatly enlarged in string musicians. It is likely that this is an exag-
gerated version of a continuous mapping process that goes on in everyone’s
brain as their life experiences vary” (Bear et al. 2001, p. 418). With the deci-
sion to become a taxi driver in London, and long experience driving about
in the city, drivers likewise alter their brain structures, devoting more space
to navigation-related skills than non-taxi drivers have. “There is a capacity
for local plastic change in the structure of the healthy adult human brain in
response to environmental demands” (Maguire et al. 2000, p. 4398).
Similarly, researchers have found that “the structure of the human brain is
altered by the experience of acquiring a second language” (Mechelli et al.
2004), or by learning to juggle (Draganski et al. 2004).

One can say that finding differing locations in the brain where differing
kinds of mental activities takes place is evidence for the physical basis of our
mental activities. This is true. But another way to interpret the same evi-
dence is that our mental decisions to become a violin player, taxi driver, or
learn a second language reallocate brain locations to new functions in sup-
port of these decisions.Violin players, taxi drivers, jugglers use highly local-
ized areas of their brains. But other skills, such as gaining a higher education,
are more pervasively distributed. We have no apparatus to measure such
more global synaptic changes, but every reason to think they are there.

This brain is as open as it is wired up; the self we become is registered by
its synaptic configurations, which is to say that the information from per-
sonal experience, both explicit and implicit, goes to pattern the brain. The
informing of the mind, our psychological experiences, reconfigure brain
process, and there are no known limits to this global flexibility and interac-
tivity. This is what philosophers call “top down” causation (an emergent
phenomenon reshaping and controlling its precedents), as contrasted with
“bottom up” causation (precedent, simpler causes fully determinative of
more complex outcomes). Quantitative genetic differences add into quali-
tative differences in capacity, an emerging cognitive possibility that exceeds
previous evolutionary achievements.

So the genes-producing-brains-producing-behavior model, always too
simplistic, has now been quite replaced by a dual model, where genes pro-
duce neural networks with open possibilities, and the awakening person
dynamically self-organizes a brain interactively with complex environmen-
tal influences in both nature and culture. Dean Hamer (2002) models the
alternatives as shown in figure 1.1.

Indeed, strange though it may seem at first, and despite the astronomical
numbers of neurons in the adult brain, in the early generation of the brain
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Figure 1.1 Two views of behavior genetics. (A) A simplified model underlying much behavior
genetics research envisages a direct linear relationship between individual genes and behavior. (B) The
reality is likely to be far more complex with gene networks and multiple environmental factors
impacting brain development and fuction, which, in turn, will influence behavior. From Dean Hamer,
“Rethinking Behavioral Genetics.” Science 298 (October 4, 2002), 71-72.

during the first years of life, there are made far more neurons than the
maturing brain needs. The awakening mind organizes itself by pruning away
neurons that it is not using, as well as by facilitating new synaptic connec-
tions that it comes to need to support its developing lifestyle (Bear et al.
2001, Chapter 22, especially pp. 719-722). Neuroscientists may speak of the
“death” of such brain cells. A more comprehensive perspective interprets
this as further evidence of the excessively huge possibility of space open to
the developing brain, its potential freedom and openness, coupled with the
reduction of such possibilities required when some possibilities and not
others are actualized.

In philosophical circles (more than among neuroscientists), it is currently
fashionable to envision the brain as a kind of computer. The computational
mind is the model for much cognitive science. But there is an important
disanalogy with computers. Christof Koch and Gilles Laurent caution us
about this:

Software and hardware, which can be easily separated in a computer,
are completely interwoven in brains . . . Brains wire themselves up
during development as well as during adult life, by modifying, updat-
ing, replacing connections, and even in some circuits by generating
new neurons. While brains do indeed perform something akin to
information processing, they differ profoundly from any existing com-
puter in the scale of their intrinsic structural and dynamic complexity.
(1999, p. 98)

Computers, of course, do not have minds with which to reconfigure
themselves. Minds, everyone knows, can do some computing.
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In evolutionary history, with the coming of humans, there appears the
genesis of ideas; and in culture thereafter, ideas are perennially generated and
regenerated. This phenomenon too has to be incorporated into any unified
worldview. But only in the human world does consciousness become
recompounded though the compounding of transmissible cultures; that is
the peculiar genius of the human “spirit.” Superposed on biology, we
become, so to speak, “free spirits,” not free from either the worlds of nature
or culture, but free in those environments. That humans are embodied spir-
its, bodies with self-reflective psychological experience, capable of thinking
about themselves and what they can and ought to do is really beyond
dispute. The act of disputing it, verifies it.

Humans must mate, their genes degenerate unless they outbreed; and so,
perhaps, biology shapes marriage customs, or what humans think about
incest. But consider what educated people think about polygamy, or abor-
tion, or birth control—or disarmament, or evolutionary theory—all done
on circuits in the brains that the genes have made possible. What is happen-
ing when a developed nation sends food to those underfed in a developing
nation? Such beliefs and events are the results of decisions, perhaps individ-
ual, perhaps corporate, but it no longer seems plausible to hold that the
principal determinant is something basically biological, such as producing
more offspring in the next generation, or that the decision is only the result-
ant of some complex of basically instinctive, adaptive behavioral subrou-
tines, more or less stereotyped by the genetics. Culture relaxes the pressures
of natural selection, and the genetically constructed but experientially
completed mind opens up new levels of freedom.

Spirited Self and Self-Transcendence

What is really exciting is that human intelligence is now “spirited,” an ego
with felt, self-reflective psychological inwardness. In the most organized
structure in the universe, so far as is known, molecules, trillions of them,
spin around in this astronomically complex webwork and generate the uni-
fied, centrally focused experience of mind. For this process, neuroscience
can as yet scarcely imagine a theory. A multiple net of billions of neurons
objectively supports one unified mental subject—a singular center of expe-
rience. Synapses, neurotransmitters, axon growth—all these can be and must
be viewed as objects from the “outside” when neuroscience studies them.
But what we also know, immediately, is that these events have “insides” to
them, subjective experience. There is “somebody there.”

The self-actualizing and self-organizing characteristic of all living organ-
isms now in humans doubles back on itself in this reflexive animal with the
qualitative emergence of what the Germans call “Geist,” what existentialists
call “Existenz,” what philosophers and theologians often call spirit. (Like
nature and culture, spirit too has multiple layers of meaning.) This sense of
the existential self, the Cartesian “I think, therefore I am,” which is present
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in all normal persons, remains at once our central certainty and the great
unknown. An object, the brained body, becomes a spirited subject. A team
of neuroscientists (Bear et al.) concludes: “It is difficult to study the brain
without developing a sense of awe about how well it works.” They also
concede: “Exactly how the parallel streams of sensory data are melded into
perception, images, and ideas remains the Holy Grail of neuroscience”
(2001, pp. 434, 740).

We must further recompound this complexity when we look forward in
the directions in which contemporary evolutionary biology, molecular
biology, neuroscience, and psychology are all pointing. In nature, once there
were two metaphysical fundamentals: matter and energy. The physicists
reduced these two to one: matter—energy; the biologists afterward discov-
ered that there are still two metaphysical fundamentals: matter—energy and
information. At the start of the cybernetic age, Norbert Wiener insisted:
“Information is information, not matter or energy’ (1948, p. 155). What is
already spectacular in biology on Earth, differing from the physics and
chemistry of the stars, is an information explosion. Biological information
is actively agential, self-actualizing. Only on Earth (so far as we yet know)
can anything be learned, and the first secret of such animated life is genetic
coding of an organismic self enabling coping in an environment.

But there are multiple orders of magnitude change with the coming
of humans. This cybernetic or cognitive tendency does not “reduce” well;
rather, it tends to “expand.” This seems especially true when nature goes on
information searches, and generates human brains with almost unlimited
searching capacity. Yes, the evolutionary cognitive trajectory continues, but
the past is not a good guide to what the future holds when there is this dis-
continuous “massive singularity” (Venter, 2001) at the coming of the human
brain. Perhaps the most we can conclude is that the secret of such creativity
lies in new domains of information searched and gained, in new informa-
tion possibilities opening up. If so, the kind of ultimate destiny we now must
envision, and perhaps also the kind of ultimate explanation needed, can as
plausibly be said to be mind-like as mindless mechanicity. In this sense, the
evolutionary, the genetic, the neurological, and the psychological sciences
suggest that we inhabit a “spiritual” universe. We can wonder if there is a
“Logos” in, with, and under the logic of such nature.

Alone among the other species on Earth, Homo sapiens is cognitively
remarkable for being a spirited self and for self-transcendence. We humans
are at once “spirited selves,” enjoying our incarnation in flesh and blood,
empowered for survival by our brain/minds, defending our personal selves,
and yet transcending ourselves and our local concerns. Homo sapiens is the
only part of the world free to orient itself with a view of the whole. That
makes us, if you like, free spirits; it also makes us self-transcending spirits.

Consider this self-transcendence first in the sciences—and now it is
revealing to look beyond genetics and neuroscience, beyond the sciences
where we study ourselves. Physics and astronomy are within our scientific
cultures, and yet with these disciplines, we transcend our cultures. With our
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instrumented intelligences and constructed theories, we now know of
phenomena at structural levels from quarks to quasars. We measure distances
from picometers to the extent of the visible universe in light years, across
40 orders of magnitude. We measure the strengths of the four major bind-
ing forces in nature (gravity, electromagnetism, the strong and weak nuclear
forces), again across 40 orders of magnitude. We measure time at ranges
across 34 orders of magnitude, from attoseconds to the billions-of-years age
of the universe. Nature gave us our mind-sponsoring brains; nature gave us
our hands. Nature did not give us radiotelescopes with which to “see” pul-
sars, or relativity theory with which to compute time dilation. These come
from human genius cumulated in our transmissible cultures (though we do
not forget that nature supplies these marvelous processes analyzed by
radiotelemetry and relativity theory).

These extremes are beyond our embodied experience. No one experi-
ences a light year or a picosecond. But they are not beyond our comprehen-
sion entirely; else, we could not use such concepts so effectively in science.
The instrumentation is a construction (radio telescopes and mathematics), a
cultural invention, a “social construct,” if you must. But precisely this con-
struction enables us dramatically to extend our native ranges of perception.
The construction disembodies us. It distances us from our embodiment.
No one has an everyday “picture” of a quark or a pulsar. But we have
good theory about why nothing can be “seen” at such ranges in the
ordinary sense of see, which requires light in the wavelength range of
400-700 nanometers, with quarks and pulsars far outside that range. We can
ask whether a molecule is too small to be colored, or whether an electron,
in its superposition states, is so radically different as to have no position, no
“place” in the native range sense, but only a probabilistic location.

Owing to their linguistic abilities, humans have enormous powers of
symbolic thought and abstraction, of extrapolation and theory construction,
of hypothesis testing and paradigm evaluation. We often attempt under-
standing by analogy. Metaphor makes initial contact, and then we critique
the imagery with counter-imagery, with more precision in analysis, with
measurement, further imagination. We may decide to prefer the account
that mathematics suggests, even if this seems counterintuitive to analogies
drawn from native range experience (as in quantum mechanics). Science
involves a long history of breaking up commonsense understandings with
more sophisticated ones. We greatly extrapolate and radically transform any
such originating metaphor. We get loose enough from our positions and
places to consider other time—space scales. Our bodies with our percep-
tions, our brains with their concepts, which are figured out on synaptic cir-
cuits, and our spirited selves expand our location and build up overviews of
the global and astronomical whole, ranging from subatomic levels through
organismic, evolutionary, and ecosystemic levels.

That transcends startpoint location enabling us to reach standpoint
location greater than ourselves. No animal, humans included, knows
everything going on at all levels, quarks to cosmos (“the God’s eye view”).
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Some animals, sometimes humans, know little of what is going on at
any level; they have only functional behaviors, genetically coded or behav-
iorally acquired, that work, more or less, for survival. They have, we might
say, limited know-how and no know-that. But humans can sometimes enjoy
an epistemic genius transcending their own sector, and take an overview
(Earth seen from space, the planet’s hydrologic cycles), or take in particu-
lars outside their embodiment (sonar in bats, low-frequency elephant
communication).

Humans find themselves uniquely emplaced on a unique planet—in
their world—cognitively and critically, as no other species is. Our bodily
incarnation embeds us in this biospheric community; we are Earthlings.
Our mental genius, our spirited self, enables us to rise to transcending
overview. Eugene P. Wigner, a mathematical physicist, calls the mathemati-
cal facility humans have achieved a “miracle in itself,” and comments,
“Certainly it is hard to believe that our reasoning power was brought, by
Darwin’s process of natural selection, to the perfection which it seems to
possess” (1960, p. 3).

Max Delbriick, the father of molecular genetics and a Nobel laureate,
finds deeply puzzling the fact that human rationality has evolved out of
natural history, selected for better survival in the jungle, for producing more
offspring, yet providing an exodus by which we transcend our origins to
probe the depths of the universe:

Evolutionary thinking . . . suggests, in fact it demands, that our concrete
mental operations are indeed adaptations to the mode of life in which
we had to compete for survival a long, long time before science. As
such we are saddled with them, just as we are with our organs of loco-
motion and our eyes and ears. But in science we can transcend them,
as electronics transcends our sense organs.

Why, then, do the formal operations of the mind carry us so much
further? Were those abilities not also matters of biological evolution? If
they, too, evolved to let us get along in the cave, how can it be that they
permit us to obtain deep insights into cosmology, elementary particles,
molecular genetics, number theory? To this question I have no answer.
(1978, p. 353; cf. 1986, p. 280).

Science is rooted in human nature, employs biologically evolved perceptual
and conceptual faculties, and is a social construct; but, for all that, it some-
times flowers to discover objective truths—such as the relativity theory or
the atomic table—which are true universally, that is, all over our universe.
If human capacities in the sciences are so startling, what does this suggest
for human capacities in the arts, in ethics, in religion? On the one hand,
these too evolved in the jungle and helped us survive, and, like science, con-
tinue to do so. But here too we may well transcend our local selves, our local
presence, by multiple orders of magnitude. We humans live on Earth; the
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spiritual formation required must be of earthly use and globally inclusive.
Beyond that, it does not follow that nothing universally true can appear in
human morality because it emerges while humans are in residence on
Earth.

Some insights in our human moral systems may be transhuman. Keep
promises. Tell the truth. Do not steal. Respect property. There is nothing
particularly earthbound about “Do to others as you would have them do to
you.” Love your enemies; do good to those who hate you. Such command-
ments may be imperatives on other planets where there are no humans, but
rather where alien species of moral agents inhabit inertial reference frames
that have no contact with ours. Wherever there are moral agents living in a
culture that has been elevated above natural selection, one can hope that
there is love, justice, and freedom, although we cannot specify what con-
tent these activities will take in their forms of life. The miracle of the
mind is as much its capacity for seeking righteousness as its capacity for
figuring mathematics. Nothing known in genetics or neuroscience pre-
vents our claiming that humans are spirited selves who can transcend them-
selves in their spiritual life.

Once critics might have said that mind is rare, and drawn the conclusion
that mind is an epiphenomenon, a freakish accident, that reveals nothing
about the nature of nature or about forces superintending or transcending
nature. But scientists now realize that anomalous events can be quite reve-
latory of deep-down truths. Scientists look for places where some phenom-
enon in nature has come to an unusually intense expression in order to
study it more carefully there. Our human minds are a phenomenon of that
intense kind. If so, what we humans have cognitively become, and what we
morally ought to be, our trajectory, reveal a great deal more than our origins
in the matter out of which we were launched and have been assembled.
Perhaps after all, this primate rising from the dust of the Earth, on becoming
so remarkably spiritually informed, bears the image of God.

Notes

1. For 164 definitions of culture, see Kroeber and Kluckhohn, 1963.

2. Cosmides once started a lecture by holding up a Swiss army knife as a model of the mind. This was
at a joint meeting of the Royal Society of London and the British Academy, April 4-6, 1995,
London, and the proceedings titled “Evolution of Social Behavior Patterns in Primates and Man”
published were in a volume by Runciman et al. (1996).

3. As Cosmides must have believed while speaking at a joint meeting of the Royal Society of London,
dealing with the sciences, and the British Academy, dealing with arts, asking the cross-disciplinary
arts—sciences audience to evaluate the model of a Swiss-army-knife mind.

4. Estimated from data in Orten and Neuhaus (1982, pp. 8, 154).

5. Some early humans had slightly larger brains than modern humans, though a smaller brain to body
ratio, but modern brains are more convoluted and complex. Brain size is only an approximate index
of intelligence; some individuals with quite small brains have been fully human.

6. Nor are the estimates always consistent; they can differ by an order of magnitude, partly owing to
their astronomical nature, partly due to our ignorance of neuroscience.
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CHAPTER TWO

Brain, Mind, and Spirit—A Clinician’s
Perspective, or Why I Am
Not Afraid of Dualism

JamEes W. JONES

Physicalism reigns supreme. Even theologians have rushed to embrace it.
Not the “greedy” (Dennett) reductionistic physicalism of yore but a new,
kindler, gentler physicalism called (of course!) “nonreductive physicalism.”
Rather than the militantly antireligious drive of earlier reductive material-
ists, the new nonreductive types insist that theirs is a position fundamentally
affirming of the religious and moral life (Brown et al. 1998). Rather than
eliminating the features of human life on which religion depends, this
form of physicalism affirms that “consciousness and religious awareness are
emergent properties and they have top—down causal influence on the
body” (Murphy 1998, p. 131).*“The long-banned subjective states and qual-
ities are now put up front—in the driver’s seat as it were . . .,” enthuses one
of this position’s most famous spokesman, the Nobel laureate Roger Sperry
(1991, p. 244).

I fail to share this enthusiasm. Not because I am an eliminative materialist
or a Cartesian dualist. Far from it. Rather because I am, among other things,
a clinical psychologist practicing and teaching in the area of psychoneuroim-
munology (or behavioral medicine), as well as teaching religious studies.
Working directly at the interface of the body, the mind, and the spirit, with
suffering patients, gives one another perspective on the neuroscience and reli-
gion discussion. In brief, my argument will be that the nonreductive physi-
calists’ account of consciousness and the spirit as emergent or supervenient
properties is not adequate to the data of psychoneuroimmunology. Advocates
of this position make a point of atfirming the reality of “top—down” causation
from mind to body and not just “bottom—up” causation from brain to mind.
An affirmation at the heart of mind—body medicine. However, my contention
will be that nonreductive physicalism, as currently formulated, cannot
account for such top—down activities of the mind.
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What Needs to be Explained

Hypnosis

For several years I have practiced clinical hypnosis as part of my behavioral
medicine work. I have found it particularly effective in the treatment of
anxiety, chronic pain, stress-related disorders, and smoking cessation. My
claims in this chapter go beyond clinical anecdotes. Hypnotic interventions
have been extensively documented to be eftective in these areas (Brown and
Fromm 1987). Central to my own practice has been the use of imagery. For
example, having patients imagine they are warming their hands over a fire
has been shown to increase the blood flow to their hands and so dilate
blood vessels. This may help in relieving vascular headaches. Or, in reverse,
having patients imagine putting their hands in a bucket of cold water can
induce a numbness in the hands, which can be transferred to other parts of
the body and so serve to relieve chronic pain (Barber 1996). It is common
to remove warts by having the patient imagine them gone (DuBreuil and
Spanos 1993). Research has also documented that by using imagery under
hypnosis, a person can impact the functioning of his or her immune system
(Rurzyla-Smith et al. 1995; Wood et al. 2003). Brain scans of subjects
undergoing hypnotic interventions for pain modulation and emotional
arousal reveal consistent effects of hypnotic suggestions on the relevant
brain centers (Feldman 2004).

It is hard to interpret such findings in any other way than as illustrating
the power of mental imagery to affect the body. A person forms a purely
inner, mental act (an image) and the following result is that the blood pres-
sure changes, or pain sensations decrease, or other physiological processes
alter (Sheikh et al. 1996). In light of such practices, it is hard for me to
deny that inner, mental activities can control physiological processes. The
question for this chapter is the extent to which nonreductive physicalism
can account for this.

Biofeedback

Biofeedback often uses interventions similar to those used in hypnosis. But
biofeedback goes beyond clinical hypnosis in documenting the effects on
the body. Employing imagery, direct instructions for calmness, and various
relaxation techniques, biofeedback demonstrates under laboratory condi-
tions that imagining a relaxed state, or heaviness in the limbs, or images of
light or color, or prescinding from active thought can reduce heart rate,
change skin conductance, relax musculoskeletal tension, and even shift
brain wave patterns (Basmajian 1983; Green and Green 1977; Schwartz and
Beatty 1977).

The demonstrated capacity to control one’s brain waves is most philo-
sophically interesting. Reductive physicalism, and perhaps all forms of
physicalism, attribute primary causation to physical factors, that is brain
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activity. It is certainly true that changes in electrical activity in the brain
correlate with and may be said to cause mental activity in many circum-
stances. EEG biofeedback of electrical activity in the brain implies that
under other conditions, understanding a set of instructions or forming a
mental image comes first and is reliably followed by changes in patterns of
brain activity (Green and Green 1977).

In addition, brain scans comparing subjects visualizing an object with
subjects actually seeing the object show differential blood flow to the visual
cortex (Kosslyn et al. 1993). Likewise, brain scans comparing hearing music
played with a hypnotic hallucination of hearing music and simply imagin-
ing hearing the music show that imagining an experience produces a dif-
ferent neuronal pattern than actually having the experience (Woody and
Szechtman 2000). In all these cases, it would appear that mental activity
(imagining a sound or image) is the primary cause of changes in brain activ-
ity and that one can learn to intentionally control his or her brain waves and
other neuronal activities.

Other clinical interventions also reveal the possibilities of consciously
affecting one’s neurophysiology. For example, studies have shown that con-
sciously choosing to redirect attention and act against powerful compulsive
urges not only effectively treats obsessive—compulsive disorder (OCD) but
also modifies the underlying neuronal circuitry. Brain scans of patients suc-
cessfully treated for OCD by such cognitive—behavioral treatments reveal
significant changes in their cerebral physiology (Schwartz 1999). Similar
results have been shown in the treatment of depressed patients. Here too,
active psychological interventions have produced measurable and signifi-
cant alterations in cerebral activity directly attributable to intentional cog-
nitive changes and reliably associated with relief from depression (Goldapple
et al. 2004).

While reductive physicalists insist that consciousness is but the result of
cerebral functioning, the results of biofeedback, hypnosis, and brain scans of
patients treated with active psychological interventions demonstrate that
consciously choosing to form an image, redirect attention, refocus thoughts,
act differently can directly aftect basic cerebral activity. What is the cause and
what is the effect here?

Meditation Research

Meditation-derived techniques have been increasingly deployed in the
practice of behavioral medicine. The last two decades have witnessed an
exponential increase in the number of articles detailing the psychophysio-
logical effects of meditation (reviews by Marlett and Kristeller 1999 and
Andresen 2000). For some time now, the clinical literature has described the
effectiveness of meditation-derived techniques for the treatment of anxiety
disorders (Kabat-Zinn 1990; Kabat-Zinn et al. 1992), stress (Carlson et al.
2003; Kabat-Zinn 1990; Shapiro et al. 1998), and, more recently, eating
disorders (Kristeller and Hallet 1999), depression (Segal et al. 2002), and
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personality disorders (Linehan 1993). More recent psychophysiological
research has demonstrated the impact of meditation on such basic physio-
logical functions as brain hemispheric lateralization, immune system func-
tioning, and emotional processing. Even short-term meditation practice has
been shown to increase activity in the left cerebral hemisphere (a result
associated with an increase in positive emotional responses) and improve
immune functioning (Davidson et al. 2003; Goleman 2003). More advanced
meditators have demonstrated, under laboratory conditions, the ability to
control fundamental physiological processes, such as basic reflexes, formerly
thought to be beyond conscious control (Goleman 2003). Studies have also
shown that a variety of cognitive processes can be altered through regular
meditation practice (Deikman 2000; Goleman 2003). Meditation has been
shown to dramatically improve the mind’s ability to focus and maintain
attention, and to develop the capacity to detach from engrained emotional
and cognitive reactions to familiar thoughts and feelings. This has been
demonstrated to be important clinically in weakening and modifying long-
standing patterns of anxious rumination, depressive thinking, addictive
attachment, or reactive anger. Such meditation-based cognitive changes
facilitate the emergence of self-regulatory functions that are experienced as
healthier, saner, and more balanced (Austin 1998). Thus, the conscious
choice to undertake a meditative discipline impacts a variety of physical and
psychological domains.

What does psychoneuroimmunology contribute to the brain, mind, spirit
discussion? It would appear to rule out a Cartesian dualism in which the
mind or spirit are seen as disconnected from the body. It also seems to rule
out an eliminativist physicalism in which mental activity is regarded as
epiphenomenal and irrelevant to neurological and physiological functioning.
At minimum, it also sharpens the idea of “downward causation,” and sug-
gests that a rather strong notion of mental causation is essential to a com-
plete understanding of the role of the mind. The kind of self-regulation
currently being demonstrated in psychophysiological laboratories and
clinical practice, involving hypnosis, biofeedback, and meditation, demands
a robust account of mental causation. The question for this chapter is
whether the model of nonreductive physicalism can provide a strong enough
account of mental causation.

Nonreductive Physicalism

Arguments in support of nonreductive physicalism must go beyond simply
describing the functioning of neural organizations or pointing out correla-
tions between conscious events and neuronal activity. Reductive physical-
ists, nonreductive physicalists, and dualists, all agree about the functioning of
various neurotransmitters, the growth and decay of neuronal cells, and
(because of sophisticated EEG monitoring and brain scans) which parts of
the brain are more active or more quiescent during various mental activities.
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There is little dispute these days about these findings. They are a major part
of the data of contemporary cognitive neuroscience and psychophysiology.

Nonreductive physicalism, like its cousin, reductive physicalism, and its
antagonist, dualism, is not simply a set of experimental findings. It is, rather,
the interpretations of these findings. And, as the history and philosophy of
science amply demonstrates, most significant scientific disputes (as well as
most contemporary disputes between science and religion) are not about
the data but rather about how the data are to be interpreted. For the most
part reductive and nonreductive physicalists, and even today’s dualists (Eccles
1982; Penfield 1975; Popper and Eccles 1977), agree on the results of cur-
rent neuroscience experiments. Their disagreements are about the interpre-
tation of these findings. So these disagreements will probably not be settled
by appeals to experimental data (on which they all virtually agree) but
rather to which position gives the most complete, coherent, and compelling
account of that data. This chapter will argue that nonreductive physicalism
does not appear successful on that score.

Two constructs have been recently added to the discourse of physicalism
to make it nonreductive: emergence and/or supervenience. The category
of “emergence” has spawned a metaphysical vision of a hierarchical uni-
verse with the higher levels “emerging” from of the lower ones (for a
recent review of this discussion, see the Journal of Consciousness Studies 2001,
devoted to the topic of emergence and Russell et al. 1999). Such a meta-
physical position has obvious applications to the problem of consciousness.
Roger Sperry writes that the central nervous system is “governed by novel
emergent properties of its own” (1991, p. 246). Consciousness is “no longer
a mere impotent epiphenomenon of brain activity. It becomes a powerful
impelling force in its own right” (p. 239). Conscious agency emerges from
neuronal organization and then exercises control over it.

This emergent power of consciousness necessitates a new model of
causality, which “combines traditional bottom—up with emergent top—down
causation,” and in which mental activities “exert a concomitant superve-
nient form of downward control over their constituent neurocellular
activities” (p. 239).!

Like Sperry, Philip Clayton also draws on the metaphor of emergence to
conceptualize the relationship of the mind and the brain. For Clayton,
emergence 1s less about novel properties and more about new levels of
explanation.

A property is thus emergent only if laws cannot be formulated at the
lower level that predict its occurrence and subsequent behavior . . .
A set of phenomena is designated as emergentist only when an exhaus-
tive description of the underlying state of affairs, although necessary, is
not sufficient for explaining emergent properties. (1999, p. 201)

Labeling consciousness “emergent” means that it cannot be completely
explained in terms of neuronal processes. Clayton calls this “the
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insufficiency thests,” which “predicts that neuroscience will not be sufficient
to explain all that we come to know about the human person” (p. 188).
Restricted to explanations using only the categories of neurophysiology, the
neurosciences can never completely explain domains that emerge out of,
and therefore go beyond, sheer physiology. “Without questioning the
dependence on the physical,” Clayton writes, his position ‘“understands
mental properties to be different in kind from those observed at lower lev-
els and to exercise a type of causal influence unique to this new emergent
level” (p. 203). Emergence means that something genuinely new, unique,
and unpredictable can arise from within the natural order.

Like Sperry, Clayton affirms the reality of downward causation as an
emergent property. But neither thinker specifies in detail how such causal-
ity might work. In a footnote (p. 195), at least, Clayton recognizes the
problem.There he suggests that accounting for the causal influence of ideas
would require “nothing less than a new theory of causality,” because such a
claim “diverges from the standard use of the term causality in science.”

In the first instance, the category of emergence appears concerned with
hierarchies of explanation since the strongest arguments in its favor appear
to say that at each level, new categories of explanation are required. This is
part of a much larger discussion in the philosophy of science about whether
the theories of particular sciences can all be reduced to or derived from fun-
damental theories of physics. This seems highly unlikely. Chemistry requires
categories beyond those of physics; biology requires categories beyond
those of chemistry; and the study of consciousness (Clayton maintains)
requires categories that are “irreducibly psychological” (p. 205).

But Clayton is not satisfied with a purely epistemological argument about
the irreducibility of explanatory theories. He moves directly to ground this
emergent hierarchy of explanations in ontology. Clayton advocates a
“pluralistic ontology” in which the physical domain consists of a variety of
entities, some of which may be rather different from what we think of as
physical in our ordinary sense. He calls this “property pluralism,” but this
remains a form of “monism,” Clayton writes,

One’s overall ontology should be monist. There is only one natural
order, although it includes many different types of things. Mental
causation is not supernatural; it is natural. It is thus amenable to expla-
nation in this-worldly terms, although at least part of the explanation
will need to employ irreducibly psychological concepts. (p. 205)

In other places, he refers to his position as “emergentist monism” because
“monism asserts that only one kind of thing exists . . . monism is a neces-
sary assumption for those who wish to do science” (p. 209). Despite this
commitment to monism, Clayton rejects the appellation of physicalism, for
“human persons, correctly and fully understood, include a spiritual dimen-
sion which, whatever else it is, is more than physical” (p. 212). He is clearly
struggling with the problem of continuity and discontinuity within nature.
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Science requires continuity and the category of monism supplies that. But
theology and spirituality require a degree of discontinuity in order to avoid
a hard reductionism. The category of emergence is relied on to provide the
necessary degree of discontinuity in order to make such realities as downward
causation comprehensible.

Both Sperry and Clayton clearly and forcefully wish to maintain the
reality of the spiritual domain. Both recognize that some notion of mental
causation is a necessary component of that domain. While Sperry appears to
rely mainly on rhetoric, Clayton attempts to work out a more complete
metaphysical picture with emergence at the center. The question here is
whether their category of emergence can do all the work required of it in
order to affirm a robust model of mental causation. This essay will respond
with a reluctant “no.”

Is Consciousness an Emergent Property?

Clearly, complex systems possess properties that their component parts do
not: words, cells, and water have properties that emerge out of the organi-
zation of their letters, their macromolecules, their atomic constitution.
What, then, are some of the characteristics of an emergent property? At least
three minimal conditions must be present. Al can be said to be an emergent
property of system A if:

A1 cannot exist without A.
A1 has constituent elements in common with A.
A1 has characteristics not possessed by the individual components of A.

This would clearly describe the relation between words and letters: a word
is a system of letters and it cannot exist without the letters, and both the
letters and the word are linguistic, often written, forms. Or the relation
between a cell and its chemicals: a cell is a system of chemicals and it cannot
exist apart from the chemicals, and the cell and the chemicals that make it
up are both composed of atoms and molecules. Or that between molecules
of water and the atoms of hydrogen and oxygen; water cannot exist apart
from hydrogen and oxygen and both are composed on subatomic elements.
But note that all these examples involve properties emerging from systems
composed of similar entities (letters, chemicals, atoms).

However, if we say that consciousness is an emergent property of a system
of neurons, we run into immediate problems.

1. The claim that consciousness cannot exist apart from the brain is one
of the things that such a model was supposed to demonstrate. An argu-
ment that begins by assuming this tenet may be simply circular and
may end up concluding what it has already taken for granted.
However, we might grant that consciousness may not exist apart from
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the brain in order to go on and explore the logic of this model. We
must beware of using this model, however, to argue that consciousness
cannot be separate from the brain since this model of emergent
properties seems to depend on precisely this claim.

2. A more serious problem exists: the second assumption points out that
this emergent model of the mind depends on the assumption that
minds and brains are at least partially similar. Calling this position a
form of physicalism underscores this assumption. If all that is real
about human nature is physical, and consciousness is real, it too must
be in some sense physical, that is, it must in some sense be not just
correlated with but rather similar to physiological activity in the
brain.?

Such a claim has serious logical difficulties. In what sense can thoughts

and neurons be said to be similar enough to be parts of the same system?
Practically none. Consider:

(a) Neurons and other components of the central nervous system, like
all physical entities, are always described in the categories of space
and time. Thoughts and images are never described, except perhaps
under poetic license, in terms of their mass, energy coefficient, or
width.

(b) I may make a claim about the neurons in my brain—their number,
density, organization, or development and be mistaken about it. As
philosophers have pointed out for centuries, I cannot be mistaken
about the ideas or sensations I have in my mind. If I say I feel a pain
in my foot, I cannot be mistaken about feeling such a sensation,
even if I do not have a foot.

All of this is so obvious that it is a little silly to repeat it except that it
seems to be a fatal blow to the emergent model of consciousness, and any
physicalist position, no matter how “nonreductive.” If thoughts and neurons
are neither described in the same categories nor governed by the same logic
of explanation, in what sense can they possibly be even partially similar?
And if thoughts and neurons are not at least basically similar, in what sense
can thoughts be understood as a property of a system of neurons? Certainly
not in the same sense that a word can be understood as a system of letters
or a cell as a system of chemicals. (An oft-cited critique of this theory on
which the system’s model appears to depend can be found in Nagel 1974;
Poulton 1973; see also Watkins 1982.)

Put most starkly, a thought is not a thing. As philosophers have noted for
centuries, the sensation of seeing red is not reducible to or translatable into
statements about wavelengths, rods and cones, or neuronal processing
(Chalmers 1995; Robinson 1976;Velmans 2000). No description of physics
or neurology can lead from there to a description of the experience of red-
ness. They are simply two separate and distinct linguistic systems. One of the
claimed advantages of the emergent model in contrast to dualism is that it
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removes the dilemma of specifying how mind and brain, spirit and matter,
are connected. Renaming consciousness as an emergent property may not
account for the emergence of consciousness without some way of specify-
ing how two such different things as thoughts and brains can be aspects of
a single system. Of course, the nonreductive physicalist wants to claim that
both thoughts and brains are, in some sense, physical. But my point is that
specifying in exactly what sense images, thoughts, intentions are themselves
physical (as distinct from simply possessing physical correlates) is far from
clear. We will return to this point again and again in the coming pages.

The model of an emergent system’s properties is supposed to be
simpler than its competitors, but it is not clear in what sense this simplicity
is a virtue if it provides no explanation of the process that most needs
explaining—the connection of neuronal states and conscious states. As fer-
vently as the proponents of this model might hope otherwise, it is not clear
that just calling consciousness an emergent system’s property removes the
need (which dualism also has) to provide a theoretical bridge between
brains and thoughts.

Supervenience

Nancey Murphy is less happy with the metaphor of emergence; she prefers
the category of “supervenience” (1999b, 1999c¢). Supervenience defines a
dependent but nonreductive relationship between properties: Property G in
Domain A is said to supervene on Property F in Domain B, if an x instan-
tiates G is in virtue of x also instantiating F under circumstances ¢ (Murphy
1999a, p. 150). For example, the property of being a penny supervenes on
being a copper disk with Lincoln’s head under the circumstances of being
minted by a legitimate U.S. mint (p. 150). Thus, there is a “codetermination of
the supervenient property by the subvenient property or properties and the
circumstances” (p. 152). The property of being a penny is codetermined by
the circular, copper disk and the U.S. currency laws. Neither the physical
properties nor the legal context by themselves make something a penny.
Thus, context or circumstances can be genuine determining factors for a
given property.

Since supervenience “reflects both dependence and nonreducibility,”’
it “gives us a way of talking about the genuine dependence of human
characteristics on the brain, but leaves room for the codetermination
of some of those characteristics by the external world, especially by culture”
(p- 151). On this definition, downward causation exists when a more
encompassing set of circumstances effect lower level processes. For example,
macroevolutionary processes select for some DNA sequences and not oth-
ers. Thus, macroevolutionary processes cause some DNA sequences to sur-
vive and not others. Selection produces termites with strong jaws and
therefore causes their DNA sequences to survive and reproduce (Murphy’s
example, p. 155).
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This position is clearly dependent on that of the philosopher Donald
Davidson who she quotes with approval. Davidson argues that the following
are observed in downward causation:

1. All higher level processes are restrained by and act in conformity to
the laws of the lower levels.

2. Higher levels require lower level processes and structures for their
implementation.

3. The emergentist principle. Higher level processes cannot be com-
pletely described by the laws and terms of the lower levels. This is a
principle of nonreducibility.

4. Laws operating at the higher, organism level, like natural selection,
determine events at the lower level, for example, which DNA
sequences survive (pp. 155-156).

Applying this to the issue of mental causation, Murphy argues that the
macro context of culture provides us with reasons to think, or conditions us
to think, that, say, 7 + 7 = 14 as part of a larger systems of arithmetic. This
learning gets instantiated in our brains and in our cognitive processing
systems according to the laws of learning and memory, which every begin-
ner in psychology learns. So, when asked what 7 + 7 is, I immediately
think of 14. Hence, my thinking processes supervene on my neurological
processes, but it is not sufficient to answer the question of why 7 + 7 = 14
by simply describing the neuronal activity in my brain. I must also give
reasons in terms of the rules of arithmetic. Thus, it is permissible to claim
that reasons and reasoning are not simply illusory but have a real effect on
our lives in the world, in this case on how we perform addition. The same
reasoning, Murphy argues, can apply to moral reasoning. The moral princi-
ples and reasons we have been taught, likewise, can be said to affect our lives.
These reasons are causally effective not because they directly act on the
neurological architecture (Murphy explicitly rejects any such claim!), but
rather because culture and learning have linked these cognitions to certain
neural-physiological activities.

So supervenience captures a certain relationship between properties, and
the way in which a larger context impacts upon lower level processes. Since
the lower level physical processes may underdetermine the macro properties
(not every copper disk with Lincoln’s head is a penny—the one I stamped
out in my basement clearly isn’t), the subvenient property can cause the
supervenient property without determining it. But such underdetermina-
tion is not the same as top—down causation, a fact that Murphy herself
acknowledges when she says directly “I reject all moves to make supervenience
or realization a causal relationship!” (p. 154).

Where, then, does this leave the issue of mental causation? Focused
primarily on relationships between properties, the category of superve-
nience alone cannot speak to that. Murphy attempts to answer this question
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directly in an article entitled “Downward Causation and Why the Mental
Matters.” She rejects Sperry’s claim that higher level, emergent mental
processes “overpower” or “over rule” lower level physiological processes
(1999b, p. 15). Instead, she begins with a crucial distinction between structur-
ing and triggering causes. Triggering causes are the brute physical processes;
structural causes direct, channel, and structure the physical processes.
Electrical impulses travel through my computer according to the general
laws of physics, but the software directs those electrons in certain patterns.
Impulses travel between the neurons according to the laws governing the
movement of ions through the neurons. But these impulses are structured
by the density of the neurons, the amount of neurotransmitters, the strength
of the impulses (p. 15).

Mental causation is an example of structuring causation. “Downward
causation is not overpowering but selective activation of lower-level processes”
(p-17).A similar position can be found in the works of Meyering (1999) and
Van Gulick (1993). This argument depends on an interesting definition of
causality. We usually think of causality as a relationship between events. The
event of my striking the ball with a cue causes a second event of the ball
moving across the billiard table. Murphy proposes “that we enrich our
resources for understanding causation by countenancing the causal role of
properties of entities or objects, along with the causal role of events” (1999,
p. 14).° This allows her to argue that the property of the brain (an object)
having a certain structure can be a genuinely causal factor. So the property
of a set of neurons being linked in a certain pattern can be said to cause the
electrical activity in my brain to be channeled in a specific way, thereby
causing me to think and act in a specific way. But how does this set of neu-
rons acquire this property of being organized in this certain way? In some
instances, it may be from the top—down effect of the environment on the
brain. Remember the earlier discussion of supervenience in which the
larger context (e.g., culture or the environment) structures our neurological
activity. “The neural system—because of its plasticity—can be frained to
perform various operations. Much of this training is thought to happen by
means of feedback from the environment” (p.18). As time goes on, this
training establishes certain cognitive structures (language, rules of calculation,
cognitive schema, and so on). Thus,

A cognitive process supervenes on a pattern of neural activation. These
patterns also act in a downward way. Over time the pattern itself
activates or deactivates component causal capacities . . . No laws gov-
erning operation of the system at the micro level need to be violated;
rather, some of the original causal pathways are simply disused. (p. 17)

This appears to be essentially a presentation of a theory of how learning
and memory get encoded neurologically. It is not clear how this is really a
theory of intentionality and mental causation. Basically, this sounds like a
conditioning model of learning applied to the brain. But Murphy goes
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beyond simple conditioning by arguing for a kind of self-regulation—
a “supervisory system” or a “meta-organizing system,” which is a higher
level in a hierarchical model of cognitive processing. She seems to be mak-
ing the traditional argument in cognitive psychology that intentionality and
consciousness can be understood as increasingly complex systems of feed-
back [this appears to me to be the obvious conclusion of her increasingly
complex diagrams (p. 20)]. But the claim that consciousness and intention-
ality can be completely described with the metaphor of feedback loops is
far from settled (Jones 1992).

Murphy’s idea of structuring causation (which is shared by Meyering and
Van Gulick) may be a possible account of the physiology of downward or
mental causation. But it is not compelling if the very concept of downward
causation itself is flawed, at least when positioned in a nonreductive physi-
calists framework. The ordinary account (some would say “folk psychology
account”) of mental causation again suggests that two events are causally
related: a mental event (the thought “It is raining, I best take my umbrella”)
and a physical event (I pick up my umbrella). This implicit dualism is said to
shipwreck on the lack of an explanation of how the mental can causally
impact on the physical; how a mental idea can cause my muscles to contract
and my arm to move. The physicalist does not have that problem. Since the
mental event is a physical event, there is no problem explaining how one
physical event can cause another. The problem is accounting for the con-
sciously experienced connection between the mental event and the physi-
cal act. For Murphy, that connection appears to be explained by the laws of
learning and conditioning. We learn to associate perceptions of rain with
reaching for an umbrella. This conditioning sets up fwo sorts of associations
or connections: first, between certain neuronal connections and the learned
conjunction of rain and reaching for umbrellas and second, simultaneously,
between those neuronal connections (that connect the two physical events
of perceiving rain and reaching for an umbrella) and the thought “it is rain-
ing” and the intention to reach for an umbrella. Thus there is, in reality, a
rational, learned conjunction between the mental event “it is raining” and
the act of reaching for an umbrella. But the thought does not cause the
action, rather it is conjoined to it or, as Murphy would say, the thought
supervenes on the neural physiology of perceiving rain and picking up an
umbrella. But, and this is the crucial point here, the mental events as mental
are not causative; rather, it is only their physiological substrata that has direct
causal connections with the larger neural-physiological domain. As a super-
venient (or emergent) property, the mental cannot be exhaustively described
in the language of neural physiology alone. And so it acquires an explana-
tory autonomy while the causal processes are entirely neural physiological
(this is based on Murphy 1999a, p. 14).The experience of mental causation
is thus artfully defended while the reality of mental causation as mental real-
ities exerting a causal influence is denied. The discourse of thoughts and
intentions is explanatorily relevant to human behavior but mental properties
or entities are not causally efficacious on human behavior.
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Murphy rejects Sperry’s assertion that mental processes can overrule
physiological ones. In her discussion of supervenience, she explicitly denies
that supervenient properties are causal. Supervenience is a conjunctive rela-
tionship, not a causal one. That would seem to eliminate mental causation
entirely. Mental processes are important because they are conjoined to phys-
ical processes and because they provide “reasons” for our actions. But they
do no causal “work” in the physical world. [A similar critique is often made
of Davidson’s position, see Heil and Mele (1993).]

Of course, to the physicalist, the “folk psychological” account of mental
causation is wrong to begin with. It depends on an ordinary model of
“event” or “entity” being applied to the mental realm. And, for the physi-
calist, there are no mental entities or domains. There is only the physical
domain that gives rise to the experience of a mental life. But that experi-
ence of a mental life is really a physical reality, even though it cannot be
exhaustively described in physical categories, even though it requires sub-
jective language to communicate itself. But then again we seem to be back
to the earlier discussion of the sense in which thoughts and intentions can
be said to be physical—something nonreductive physicalism demands—
given their obvious and irreducible differences.

In these discussions of downward causation in relation to the categories
of emergence and supervenience, there appears to be a confusion between
categories of explanation and causal agents. Most philosophers and neuro-
scientists agree that higher-order cognitive processes can only be described
in categories that go beyond simple accounts of neuronal firings and neu-
rotransmitter releases or synaptic organization. These higher-order cognitive
and psychological processes require meta-level categories of explanation
and description. I agree that is a sufficient reason for adopting metaphors of
emergence and supervenience in our description of mental processes as
opposed to a hard reductionist stand. But, as Dennis Bielfeldt writes,“Semantic
irreducibility does not entail causal autonomy” (2001, p. 170). Bielfeldt goes
on to quote Murphy’s own acknowledgment that the language used “at each
level cannot be reduced to that of a lower level, even though what happens
at each level is uniquely determined by the coordinated action taking place
at the lower levels, where it is fully described in terms of the lower level lan-
guage” (Murphy and Ellis 1996, p. 28). This along with Murphy’s rejection
of supervenience as a “causal relationship” and Clayton’s (correct, in my
estimation) claim that mental causation requires a “new form of causation”
that “diverges from the standard use of the term causality in science” suggest
that supervenience and emergence, while adequate accounts of the
relationship among levels of explanation required to account for conscious
mental life, are not adequate to a robust account of mental causation.

Awareness

Murphy’s theory of supervenience focuses primarily on the contents of
consciousness—thoughts, reasons, intentions—some of which might readily
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become linked to neurological processes in the quasi-conditioning way
that she describes. Many authors (Chalmers, Hutto, Nagel, Velmans) suggest
that the real problem of consciousness involves not simply its contents but
rather the brute fact of awareness itself. And contrary to the physicalist’s
account, it is not so easy to see how awareness itself can be completely
mapped neurophysiologically.

Consider the following thought experiment. It is probably not possible in
practice, but it is easy enough to visualize. Suppose you are on an operating
table with your brain exposed and a series of cameras and screens allow you
to observe your own brain functioning. Since the brain itself carries little
sensation, neurosurgery can be done with the patient awake.You notice the
color red in the corner of the room, and at the same time you become
aware of the neuronal discharge that represents the visual experience of
seeing red. And you realize that the neuronal activity in the visual cortex
is connected to the experience of seeing red. And, simultaneously, you
notice the neuronal discharge that represents drawing the connection
between the previous occipital activity and the experience of redness. And
then—or simultaneously?—you see the neuronal correlate of drawing the
conclusion that the previous neuronal activity represents drawing the con-
clusion about the experience of redness. And, of course, there would have to
be a neuronal correlate of that conclusion, but again, where in the sequence
would you see it? And where would you see the neuronal correlate of
seeing that?

Why is this so confusing? Because you are watching your brain record
the experience of watching your brain record the experience of watching
your brain, ad infinitum. You see the brain configuration change as you
think new thoughts, but what do you see that goes with the recognition that
you are watching the brain configuration change as you think new thoughts?
What neuronal activity would you observe that goes with the awareness of
your awareness?

The sequence of observing one’s own brain might be diagramed as
follows, where N.S. stands for a neuronal state and C.E. for a conscious
experience:

N.S.1 > C.E.1 (I see my brain)

[N S.1 > C.E.1 (I see my brain)] > [N.S.2 > C.E.2 (I am aware that [ am
seeing my brain)]

{IN.S.1 > C.E.1 (I see my brain)] > [N.S.2 > C.E.2 (I am aware that I
am seeing my brain)|} > [N.S.3 > C.E.3 (I am aware that | am seeing my
brain and the connection of that awareness to my brain)]

{[N.S.1 > C.E.1 (I see my brain)] > [N.S.2 > C.E.2 (I am aware that I
am seeing my brain)|} > [N.S.3 > C.E.3 (I am aware that [ am seeing my
brain and the connection of that awareness to my brain)| >

[N.S.4 > C.E.4 (I am aware that I am seeing my brain and seeing the
connection of that awareness to my brain and seeing the connection of
seeing that awareness of my brain to my brain)]
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It is harder to imagine mapping an increasing (hypothetically infinite) series
of hierarchies onto the shifting linear configurations of neuronal activities
when one of those hierarchies represents an awareness of those shifting
configurations of neuronal activities and another hierarchy represents an
awareness of that awareness of those shifting configurations. What is the
state of the system that goes with observing that state of the system? The
nonreductive physicalist’s model of emergent or supervenient properties, in
fact, may not do away with the paradoxical relation between cortical states
and conscious experiences, especially when the conscious experience in
question is of the cortical state that goes with that conscious experience of
that cortical state.

Can Nonreductive Physicalism Explain
Top-Down Causality?

Obviously, I agree with the nonreductive physicalists’ assertion of top—down
causality from mind to brain and then from brain to the other physiological
systems that comprise the human being. This is a fundamental assumption
of psychoneuroimmunology. And it is required to distinguish nonreductive
from reductive physicalism. My concern is that even the strongest doctrine
of emergence or supervenience cannot really provide a sufficiently powerful
model of top—down causality to account for the findings of psychophysiology.

As noted before, the term supervenience denotes a conjunction between
two sets of properties without having to specify the exact nature of these
properties, except to say they can only occur in conjunction with one
another. And, in addition, that one level is not easily (or at all) reducible to
the other. The characteristics of water—its fluidity, ability to freeze or boil—
supervene on its molecular structure. Presumably, any element that has that
exact chemical composition (H,O) would have the same properties. But
these characteristics cannot be described by descriptions of oxygen or
hydrogen alone. Or the meaning of a sentence supervenes on the sounds of
its words. Presumably, any two sentences that sounded alike would have the
same meaning. But the meaning cannot be described simply by descriptions
of the phonetics of the sound. Or the beauty of the Mona Lisa supervenes
on the arrangements of the pigments that compose it. And any similarly
arranged set of pigments would be as beautiful. But that beauty cannot be
described in terms of the chemistry of pigments alone. Note that so defined,
supervenience simply requires conjunction and not causality. The superven-
ing properties cannot be descriptively reduced to the categories applied to
the micro properties. But that does not give them any ontological priority
or causal efficacy. In this sense, supervenience is compatible with a diversity
of positions from the interactive dualism of Popper and Eccles (1977), to the
panpsychism of the Whiteheadeans (Griftin 1998, 2002), as well as non-
reductive physicalism. By itself, the notion of supervenience does not
address the central issue of this chapter—mental causation.
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A sufficiently strong doctrine of top—down causation must go beyond
simply describing the functioning of neural systems or finding correlations
between conscious events of neuronal activity. It must assert that emergent
properties now exert direct causal power over the lower levels—something
Sperry (1991) does in fact assert very forcefully. In her discussion of super-
venience, Murphy directly denies that supervenient properties are causal.
However, in her piece on “Why the Mental Matters,” she seems to suggest
that mental properties can be downwardly causal (and not just conjoined
with physical processes) but in a special sense—they provide structuring,
not triggering causes. However, if the higher level properties can exert any
kind of causality (triggering or structuring) over its constituent parts, this
implies that the larger system has causal properties not derived from or con-
trolled by the causal properties of the parts. In this case, that the mind has
causal powers not derived from the causal properties of the neurons.

There are at least two questions to be raised about any claim of down-
ward causation (Clayton’s, Sperry’s, or Murphy’s). First, if these powers of
causality are not entirely determined by the causal processes in the brain,
where do they arise from? From where does the mind acquire the property
of downward causation? It is certainly the case that the meaning of a word
determines the order of the letters in that word, and that function of a cell
determines the behavior of the macromolecules that make it up. In that
sense, they are exerting a kind of downward causality. Is this the same as
the kind of downward causality the mind demonstrates in biofeedback and
the placebo effect? A stronger example might be the ways in which a soci-
ety regulates the behavior of its members. But this would require seeing the
brain as a society of neurons in a very strong sense and not just as a con-
venient metaphor. For the analogy of brain and society to really work,
the neurons would have to be given a certain degree of autonomy and
agency (or, perhaps, the mind-brain is a strictly totalitarian state). And that
would just push the question down a level to the concern of where the
individual neurons acquire this semi-autonomy from. Escaping the Scylla of
reductionism only to come close to the Charybdis of panpsychism.

Physical science has assumed the macro features of a system are determined
by the causal properties of its parts. The causal processes going on among its
macromolecules govern what a cell can and cannot do. The meaning of the
words govern what a sentence can and cannot mean. In most, if not all, cases
of emergent properties, any causation at the macro level is derived from
causation at the micro level. In none of these cases can the macro processes
overrule or alter or even “structure” micro level causal activity. But in the
case of consciousness, the nonreductive physicalist says that a new principle
of causation, “top—down causation,” suddenly appears and influences, if not
overrules, the micro level processes.

On the issue of consciousness as a cause, the nonreductive physicalist
appears to be in a no-win situation. He can maintain the common scientific
position that all causality arises from fundamental micro level processes.
But then, he would be practically indistinguishable from the reductive
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physicalist. And then, mental causality becomes simply conjunction (between
neuronal and mental events). Sometimes, when describing supervenience,
Murphy sounds like this is her position. Thus, mental causation is effectively
denied. Too weak a model of causation for mind-body medicine. Or the
nonreductive physicalist can affirm a strong causal power of consciousness to
overrule, or at least redirect, those micro level causal properties, but at the
cost of leaving inexplicable the origin of this top—down causality.

And by claiming that macro level causality can act on micro level
processes in ways at least semi-independent of micro level deterministic
laws, he seems to be implying a violation of basic natural law. Of course, he
might reply that these macro level causal powers are limited by the micro
level properties, as the meaning of a sentence is limited by the meanings of
the words that make it up. But that is exactly what a strong model of down-
ward causation must deny. Hence, either downward causation must be
weakened into insignificance or basic natural laws must be violated.

The second concern is that if brain processes can be overruled by a higher-
order mental causation (as Sperry and perhaps Clayton suggest), then it
would appear that the central nervous system is not really a closed, physical
system. Again, Murphy denies that mental processes overrule basic physiol-
ogy but at the cost of weakening, if not eliminating, any doctrine of mental
causation. But the principle of the physical world as a closed system, not
amenable to intrusions from beyond, is a major assumption of scientific
physicalism. Of course, the nonreductive physicalist can assert that the
mind too is physical, operating within the constraints of the physical world.
But that brings us back to the earlier problems associated with any such
“identity” theory. If you simply say that everything that is real is physical,
and that consciousness is real, then consciousness becomes physical by def-
inition. A tautology is all that has been produced here: that mental entities
are real entails that mental entities are physical, because real is equivalent to
physical. The problem has been solved by definition.

But a new problem has been created: what exactly is meant by physical?
What are the limits of the physical in the nonreductive physicalist account?
It would seem that the domain of the physical is without clear boundaries
here, that there are no real criteria for what are genuinely, authentically
physical.

The reductionist says simply that the physical is what is described by the
physical sciences. Period. Here, the reductive physicalist has the virtue of
simplicity. The nonreductive physicalist, on the other hand, needs to assent
that mental properties cannot be completely described in terms of physics
and chemistry. Otherwise, they would be reductive physicalists. Yet they also
want to say that mental properties are physical? In what sense?

Once again, on the issue of consciousness as a cause, the nonreducive
physicalist appears to be in a no-win situation. She can insist that mental
processes are really physical and so the closure of the system of nature is not
violated. But that claim borders on an identity theory that appears prob-
lematic for reasons discussed previously and undercuts any real difference
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between reductive and nonreductive physicalism. Or she can reject the
identity theory and stress the difference between mental and neuronal
domains, and hence maintain her nonreductive stance. But then it becomes
less clear in what sense her position is really one of physicalism.

These considerations leave me wondering whether nonreductive physi-
calism is really a coherent position. I'm not sure the nonreductive physicalist
can have it both ways: trying the maintain both the reductive physicalist’s tie
to current natural science and the dualists’ affirmation of conscious causality
without either vicious reductionism or scientific incompatibility.*

In addition, it is clearly one thing to simply assert the arising of con-
sciousness from neuronal activity, and something else to specify the actual
processes by which that happens. Virtually all writers agree that no such
account is currently available (e.g. Chalmers 1995; Hutto 1993; Libet 1982,
1996; McGinn 1989; Velmans 2000). Some go as far as to suggest that we
cannot even conceive of what such a count might hypothetically look like.
All attempts to do that based in contemporary science have had serious
problems. Quantum theories have trouble finding places in which quantum
events immediately appear in the ordinary world of brains and choices.
Theories drawing on nonlinear dynamics and the emergence of complexity
have trouble locating such processes in ordinary neurophysiology. Contrary
to both quantum indeterminacy and chaos theory, the neurons in brains
seem to obey deterministic biological laws. And, more to the point, advo-
cates of quantum theories or nonlinear dynamics agree that such processes
by themselves probably could not give rise to a strong version of downward
causation (Scott 2004; Silberstein 2001). I do not want to push this point
too hard. It is, after all, something of an argument from silence. The future
may well produce a compelling scientific model of how neuronal processes
give rise to conscious experience. But it should, at least, suggest a more
humble and nuanced position than a plain assertion that consciousness is
simply produced by the brain.

The Problem of Incompleteness

Before we consider the implications of this discussion for religion, we must
note something about the nature of scientific theorizing, especially as applied
to consciousness. Any present or future neurological theory of conscious-
ness, including various forms of physicalism, will be incomplete in at least
three senses.

Goedel’s Incompleteness

My thought experiment involving the possible neurology of our awareness
of our awareness points to another aspect of this problem. Essential to
human consciousness is the self-reflexiveness that makes conscious accounts
of consciousness possible. The mathematician and philosopher Kurt Goedel
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demonstrated that formal systems of reasonable complexity cannot validate
all their assumptions and claims and are “incomplete” in that sense. His
investigations included claims within a formal system that referred to that
system 1itself, thus involving him in the problem of self-reflexiveness and
leading him to conclude that there is an inherent incompleteness in any
account involving self-reflexiveness. In diagramming my thought experi-
ment regarding the observation of the brain state that goes with observing
that brain state, I created a set of Goedelian sentences (Findlay 1952),
suggesting a possible incompleteness in every description of consciousness.

The application of Goedel’s theorem to the problem of consciousness has
a controversial history, much of it centering around a paper by J. Lucas
(1964) in which he argues that Goedel’s theorem makes a consistent mate-
rialistic philosophy of mind impossible (a position Goedel himself may have
held) and thus supports a kind of dualism, almost by default [a discussion of
the controversy and critique of Lucas can be found in Hofstadter and
Dennett (1981), especially pp. 276—283]. While covering much of the same
ground as Lucas, my discussion is not necessarily designed to argue for
dualism, but rather only for incompleteness.

Experimental Incompleteness

Contemporary neuroscience has uncovered areas of incompleteness in the
investigation of brain functioning—Penfield’s failure to access or localize
self-awareness, for example, or Libet’s experiments, which appear to
demonstrate a serious disjunction between sufficient neuronal activity and
the correlated conscious experience (at least in the area of somatic sensations)
(Libet 1967,1978, 1982), or the lack of an agreed-upon theory of the trans-
formation of neuronal processes into conscious experience (Chalmers 1995;
Libet 1996, 1982).These may be resolved by further investigation. They may
also reflect an incompleteness inherent in the subject under study.

There is a paradox in neuroscience: the primary instrument for studying
the mind-brain is the mind-brain. Does that make neuroscience different
from, say, physics or chemistry? It would probably be misleading to say that
physics consists of electrons studying electrons or chemistry consists of
chemicals studying chemicals, but it is not misleading to say that neuro-
science consists of the brain studying the brain. The study of consciousness
may contain a limitation that can never be completely resolved, since we are
using the brain to study the brain and using the categories of cognitive
processing to study the categories of cognitive processing.

This may parallel the dispute in physics about the “collapse of the wave
function” in which experimental phenomena set limits on our knowledge of
the subatomic domain in Heisenberg’s “uncertainty principle.” Schrodinger,
Wigner, Jeans, and others suggest that the uncertainty principle not only
puts an inevitable limitation on our knowledge of the physical world, but
also points to the irreducible nature of consciousness, which has become an
indispensable component in the experiments of quantum mechanics (Jones
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1984; Morowitz 1981). Likewise, some gaps in our current neurological
knowledge of consciousness may well be filled by further investigation;
others may reflect intrinsic and abiding limitations on the field.

Put another way, in our investigations of consciousness, we never stand
outside the domain of consciousness. Even the latest and most sophisticated
brain scanning technologies still take place within the field of conscious-
ness. Only a conscious and intentional agent can invent such machines,
design experiments using them, gather the results, and interpret the data.
Consciousness is presupposed in every experiment. It is never studied
entirely from the outside; rather, all experiments and model building take
place within the field of consciousness.

Theoretical Incompleteness

The issue of incompleteness is as much a philosophy-of-science issue as a
neurological one. I have argued elsewhere (Jones 1981) that, as a matter of
logic, no scientific theory can or will ever be complete. It is not a criticism
of any neuroscientific model to say that it is not a complete account, for all
theories are incomplete in several senses—for example, selectivity must
limit a theory’s range and scope.

Using the analogy of a painting: I can give a complete description of the
chemistry of the pigments, but is that a complete account of Picasso’s
Guernica? Obviously not. Many aspects of the work are not touched by such
a discussion. Each field-dependent analysis may be complete on its own
terms but cover only certain aspects of the painting. [The analogy is
discussed in more depth and detail elsewhere (Jones 1981).]

What are the implications of these different types of incompleteness for
the model of nonreductive physicalism? As we have seen, the need to be in
continuity with the worldview of mainstream science has created serious
problems for nonreductive physicalism, especially because of mainstream
science’s commitment to the causal closure of the physical world. From a
pragmatic perspective in the philosophy of science, such postulates as the
causal closure of the physical world can be seen as heuristic instruments, not
as inviolable natural “laws” (Jones 1981; Toulmin 1960). If all scientific
claims are incomplete or limited in the senses just mentioned, this would
apply to the model of nature as a causally closed system. For purposes of
scientific investigation, the natural world is framed as a closed causal system.
Part of the motivation of science is to see how much heuristic gain can be
obtained from investigating the world on the assumption. Obviously a lot.
But the explanatory successes of science may have blinded us to the inher-
ent limitations of all human systems of knowledge and led us to regard such
principles as the causal closure of nature as absolute truths rather than as
exceedingly fruitful heuristic tools. If nonreductive physicalists could loosen
the grip of the principle of causal closure on their thinking, they might
be able to fashion a more coherent position. But, to be sure, one less in
continuity with current scientific models.
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Put more bluntly, science does not say that science is the only valid way
to envision the world. Some scientists may hold that as an article of faith.
However, such a claim is hardly an empirical one; no experiment could
demonstrate its truth. Nor is such a claim necessary for the conduct of
science. Many brilliant scientists have also held various, nonempirical,
religious, and metaphysical views of reality, which have not interfered with
their scientific work. The standing incompleteness—in the senses previ-
ously discussed—within all current (and I think future) neurological theo-
ries leaves room for multiple models of consciousness. No neurological
account of the human person can be used to preclude all theological ones

(Jones 1992).

Implications for Religion

The stark truth seems to be that natural science as currently conceived
cannot provide a robust enough account of mental causation to account for
the findings of research in behavioral medicine, meditation, hypnosis, and
other fields of psychophysiology. Others have reached this same conclusion:
Bielfeldt (1999b); Khilstrom (2002); Velmans (1996, 2000, 2002); as well as
those philosophers who find nonreductive physicalism wanting on philo-
sophical grounds. And Clayton seems to share it too when suggesting the
need for a new theory of causation. If self-regulation research continues to
be borne out (and I see no indications in the literature that it will not be),
we may well have to revise our scientific consensus. We may be at one of
those historical points where scientific research is uncovering data that
cannot be adequately explained in the terms of the reigning consensus of
what is “scientific.” This might serve as a warning to those engaged in the
science—religion discussion not to base all their theorizing on a model of
physicalism that may be empirically fraying at the edges.

It could also mean that the future may hold a rethinking of what
constitutes the physical. This is the stand of those who argue that only an
expansion of what constitutes the boundaries of “the physical” can solve the
problem of mental causation on physicalist terms. This is the position of the
Whiteheadians such as David Griffin and those like Chalmers and Velmans
who want to say that consciousness is simply another irreducible dimension
of the universe. Another more radical option is to abandon physicalism and
the doctrine of the universe as a closed system as metaphysical commitments
(Bielfeldt 2001).

Religious people have additional intellectual resources to address the
problem of consciousness. That is one of my assumptions here. For example,
religious people for whom the system of nature is part of a larger and
more encompassing reality need not, and probably should not, absolutize
the metaphor of nature as a casually closed system.

In a more encompassing religious framework, proposed solutions to the
problem of consciousness that make no sense in a more limited physicalist
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framework become coherent. For example, Chalmers’s (1995) and Velmans’s
(2000, 2002) proposals that there is an urgrund, which subsumes both con-
sciousness and physical reality, makes sense in the context of those religious
philosophies that have always affirmed that the physical world has a spiritual
dimension or is the expression of a spiritual grund.

Or, meditative practices can train the practitioner to experience the ways
in which consciousness gives rise to the thoughts and the categories
through which we experience the world, including the scientific models we
use to study consciousness. Such experiential knowing makes it harder to
lose sight of the fact that in all our studies of consciousness we never escape
the domain of consciousness.

Consciousness is presupposed in every human method of understanding.
It is the final basis of every claim we make. In that sense, it pervades every
object we know. In meditation, this theoretical assertion is given experien-
tial validation; we may become aware that central to mind or consciousness
(as they are known experientially) is the activity of generating our aware-
ness and the categories that shape that awareness. This insight into the cre-
ative power of consciousness and its inseparability from everything we
know is a window on a reality beyond the subject—object duality, the radi-
ant grund from which the world as we know it springs. Such is the testimony
of generations of Buddhist and Christian contemplatives, as well as those
from many other traditions ( Jones 2003).

Since they can now be placed within an empirically derived framework,
values and beliefs and moral choices are acceptable to the nonreductive phys-
icalist. One result of this is a Kantian reduction of religion to ethical behav-
ior (Sperry 1991), or ethical behavior plus belief in a revealed, transcendent
God (Murphy 1998). And certainly, many religions, especially monotheistic
ones, might subsist on such a primarily ethical model of what religion is. But
of course, all religions contain other traditions besides this purely ethical
self~definition. Such traditions, which might loosely be called “mystical” or
“contemplative,” claim that within the depths of human consciousness is a
window on the universal and the divine. In all religions, such a claim is
presented as a quasi-empirical one—one that can be demonstrated within
experience by those willing to undertake the requisite spiritual disciplines
(Jones 2003). Those whose religious practice involves the immediate expe-
rience of the divine grund as well as ethical behavior may require a rather
different understanding of human nature than that offered by nonreductive
physicalism. Or, to put it differently, nonreductive physicalism, like all strict
physicalisms, may provide too narrow a definition of human nature to
support the full range and richness of religious practices and experiences.

Notes

In 1992, in Zygon, I published an article “Can neuroscience provide a complete account of human
nature,” which covers some of the same ground as here. This chapter is an expansion, elaboration, and
up-dating of some of the points made there.
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1. I have described and discussed Sperry’s position at length elsewhere (Jones 1992) and will not repeat
that discussion here.

2. Clayton maintains that his position is not a form of physicalism. But he affirms a naturalistic monism.
So, if consciousness is not physical, it must at least be similar enough to what is physical to be part of
the same system. Clayton does not specify what that similarity is. Sperry and Murphy both call their
positions forms of physicalism.

3. This question of what constitutes a “property” or an “event” is exceedingly controversial in the phi-
losophy of mind and is far beyond the scope of this chapter. See Heil and Mele (1993).

4. In many ways, my argument here follows that of J. Kim (1998), where he repudiates his earlier advo-
cacy of the position of nonreductive physicalism. Clearly, however, I am using it in the service of a
radically different position. And I am arriving at it more from the standpoint of clinical and experi-
mental evidence and less from a strictly logical analysis. Also, after completing this chapter, I came
across a paper by Dennis Bielfeldt (1999a), which covers much of the same ground as this chapter.
Bielfeldt draws on Kim’s work more directly and his concerns are theologically focused on using
downward causation to explain divine action rather than to account for research in self-regulation
and behavioral medicine.

Kim’ (1998) treatment illustrates the way in which the argument about physicalism and mental
causation depends upon certain (rather robust) models of causation. This raises the further question
of whether such strong (virtually classical) models of causation are compelling. Although he does not
directly assert it, Silberstein (2001) implies that contemporary physics offers a rather different model
of causation, which might be relevant to the issue at hand. In Jones (1984), in an analysis of the the-
ories David Bohm, I also suggest a more open-textured model of causation. How such a new model
of causality might impact our understanding of mental causation and the relationship of conscious-
ness and the brain is way beyond the scope of this chapter. Sufficient to say, with as much caution as
possible, that such more current models of causality will probably not produce a view of the physi-
cal universe as inimical to a religious vision as did classical models of causation (Jones 1984).
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CHAPTER THREE

Psychoneurological Dimensions of Anomalous
Experience in Relation to Religious Belief
and Spiritual Practice

STANLEY KRIPPNER

For several years, I have been interested in the Brazilian churches that use a
particular mind-altering brew as a sacrament. This brew is referred to as
“ayahuasca,” “yage,” “hoasca,” etc., depending on the part of the country in
which one encounters it. I am often invited to participate in evening
ceremonies by the church elders, and one visit was especially memorable.

A close friend Chris Ryan and I were on our way to an “ayahuasca
church” located far from the metropolis where we had been staying. As we
started on a dirt road, at about 10 kilometers per hour, passing small farms
and energetic chickens, I was attempting to speak Portuguese with our
hosts. Chris, not conversant in Portuguese, was looking out of the window.
Suddenly, in his words, “I saw a beautiful woman walking along the side of
the road in the other direction. She was wearing a green sari and a bindi, or
ornamental mark, on her forehead, carefully carrying a shallow bowl which
I assumed was filled with soup or some other food.” Chris was sitting in the
right rear seat; I was sitting directly in front of him but when he mentioned
the lovely lady a few moments later I confessed that I had not noticed her.

We arrived at the church and were given a tour of the facilities. An hour
or so later, entering the room where the ayahuasca ceremony would be
held, Chris noticed a young woman in a green sari, and wearing a bindi,
sitting in one of the front rows. He whispered to me, “That is the woman
I saw on the road.” I agreed with him that she was exceptionally lovely.
Later, we introduced ourselves and Chris arranged to see her the following
day. Her name was Rasilia; she had been born in India, and had been raised
in both the United States and Brazil.

Toward the end of their final conversation, Chris remarked, “I knew
when I first saw you in such a strange context that you must be very
special.” Rasilia paused for a moment, then replied, “I wouldn’t normally tell
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anyone this but I think I know you well enough to know it won'’t freak you
out too much. I was never out on the road that day. I was playing with the
children behind the house and wouldn’t have had any reason to go out on
the road. I never leave the center when I go there for a ceremony.” Chris’
introduction to ayahuasca had been a dramatic event. But his encounter
with Rasilia remained the highlight not only of his evening but also of his
entire stay in Brazil.

Anomalous Experiences

This type of experience is often referred to as “anomalous,” an English
language word that derives from the Greek anomalos, meaning irregular,
uneven, or unequal, in contrast to homalos meaning the same or common.
Hence, an “anomalous experience” is irregular in that it differs from com-
mon experiences. It is uneven in that it is not the same as experiences that
are even and ordinary. It is typically unequal in that it lacks the power to
access the same attention given to regular experiences. Hence, an anomalous
experience is uncommon and/or deviates from a dominant explanatory
paradigm.

When two of my colleagues and I edited a book on anomalous experiences
for the American Psychological Association, we used synesthesia (e.g., the
experience of “hearing colors” or “tasting sounds”) as an example of an
uncommon experience that can be explained by a variety of mainstream
psychoneurological models, and telepathy (i.e., the so-called mind-to-mind
communication) as an example of a fairly common experience that deviates
from the usually accepted explanations of reality (Cardena et al. 2000, p. 4).
In the words of the sociologist Marcello Truzzi, anomalous phenomena
“contradict commonsense or institutionalized (scientific or religious) knowl-
edge”’; they are “anomalous to our generally accepted cultural storehouse of
truths” (1971, p. 367). However, we did not assume that these experiences
were necessarily symptomatic of mental or emotional disorders or that,
when better understood, they would violate the paradigms of scientific
psychology.

This perspective is in the tradition of the great American psychologist
William James who explored anomalous experiences and wrote about them,
most notably in his book The Varieties of Religious Experience (1902/1958).
His friend Theodore Flournoy (1900/1994), a psychology professor at the
University of Geneva, wrote an in-depth case study of a purported
“medium” who spoke in different voices, wrote in different handwriting
styles, and used different names. Rather than positing deception or accepting
the medium’s claim of contact with the “spirit world,” Flournoy produced a
sophisticated interpretation of the psychodynamic foundations of the imag-
inary languages involved. A friend of Flournoy’, Carl G. Jung (1902/1970),
conducted a landmark study with another medium, using a word-association
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test he had developed to trace the origins of the names she gave him, not
only of her own alleged spirit guides but of the “spiritual forces” that sup-
posedly guide the universe. Jung terminated his work when the medium’s
performances took on fraudulent aspects. Both mediums, incidentally,
reported visits to the planet Mars.

Notwithstanding the presence of anomalous experiences in case studies of
disturbed individuals over the years, surveys of people reporting these events
have found little relationship to any obvious form of psychopathology
(e.g., Greeley 1975; Spanos et al. 1993). The attribution of personal meaning
to anomalous experiences has been addressed by such writers as the sociologist
James McClenon (1994b) who used the term “wondrous events” (suggesting
that they stimulated the development of religious ideologies), the psycholo-
gist Daniel Helminiak (1984) who called them “extraordinary experiences”
(focusing on whether they further the experients “authentic growth”),
and the parapsychologist Rhea A.White (1995) who referred to them as “excep-
tional human experiences” (noting their “transformational” potential in peo-
ple’s lives). McClenon’s, Helminiak’s, and White’s phrases could be subsumed
under the term “anomalous experiences” as they include conversion and
“born again” experiences, claims of “kundalini energy,” fire walking, and glos-
solalia (“speaking in tongues”), and memories of “former lives,” “near-death”
experiences (NDEs), “out-of-body” experiences(OBEs), “possession” experi-
ences, and “visionary” experiences. McClenon’s reviews of the altered states
of consciousness literature, as well as cross-cultural surveys of anomalous
experience, have persuaded him that such traits as absorption, dissociation,
fantasy-proneness, and hypnotic susceptibility need to be added to the list.
He considers all of these “normal human capacities which have not been
thoroughly studied in non-clinical populations” (1994a, p. 129).

The Russian psychologist Boris Bratus (1988/1990) used the term “anom-
alies of personality” to describe personality characteristics and behaviors
that deviate from a cultural norm. Rejecting the term “abnormal” and
objecting to the use of either statistical or psychoanalytic criteria to deter-
mine what is “normal,” Bratus replaced dehumanizing terminology and
conceptualizations with a focus on uncommon activity. These activities
often involve creativity, values, and quests for meaning, which, although
anomalous within a given culture, appear to be adaptive for those individuals
under question.

I agree with Bratus that what is anomalous in one culture may not be
anomalous in another, and would add that what is anomalous within one
paradigm need not be anomalous within another. Summarizing a number
of surveys conducted in the United States, W.L. MacDonald concluded that
age, education, gender, race, religion, and socioeconomic status influence
the likelihood of reporting anomalous experiences, attributing the differences
to different “shaping of individual realities.” He conjectured that “the reality
of human experience is socially constructed and is therefore subject to
variation depending on the social context” (1994, p. 36).
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Mystical Experiences

The claims of mystics to have an intuitive sense of reality that belies everyday
assumptions have contributed to the origin of most religions and have,
directly or indirectly, touched the lives of most of humanity (Cardena et al.
2000, p. 15). The term mystic derives from the Latin word mysticus or mys-
teries and from the Greek mystikos from mystes or to initiate. David Wulft’s
scholarly assessment of these phenomena indicates that they are rare and
fleeting, yet often stand out as defining moments in the lives of the experients
(2000, pp. 397-398).

William James described several examples of these types of experiences
and found that they shared several characteristics: ineffability, transiency,
passivity, and a “noetic quality,” that is, a type of knowledge unknown to the
experient’s discursive intellect (1902/1958, pp. 302—-303). The philosopher
W.T. Stace described the “core” of mystical experience (whether Christian,
Judaic, Islamic, Buddhist, Hindu, Taoist, etc.) as the emergence of a “unitary”
consciousness located neither in space nor in time, one marked by peace,
bliss, joy, blessedness, and the feeling of having encountered something
“divine.” Stace also included “ineftability” in his list of characteristics, although
he was careful to use the term “alleged.” In addition to this “introvertive”
mystical experience, Stace also described an “extraverted” experience, one
that focuses on the external world and finds unity and life “in all things”
(1960, p. 131).

Robert Masters and Jean Houston, with their backgrounds in both
psychology and philosophy, differentiated between “mystical” and “religious”
experiences, the former involving “fusion” and “union,” and the latter marked
by “confrontation” and “encounter” with God, the Ground of Being, or some
other “Fundamental Reality” (1973, p. 100). For Masters and Houston,
the aftereffects of these experiences were critically important, and they
attempted to follow-up their research participants. In one instance, a the-
ologian claimed to experience an ecstatic vision of unity while swinging in
one of Masters and Houston’s devices; he reported that a long-standing
writer’s block dissolved, that his teaching ability was enhanced, and that his
relations with family members improved.

Perhaps the most systematic empirical study of a mystical experience’s
aftereftects was undertaken by the psychiatrist Walter Pahnke (1966), who
enlisted 20 Protestant seminary students as his research participants. Pahnke
gave half the group the psychedelic drug psilocybin and the other half
a mild stimulant (a type of vitamin B) with no psychedelic properties;
together, the seminarians listened to a radio broadcast of a Good Friday
church service. At day’s end, all participants completed a 147-item ques-
tionnaire based on Stace’s descriptive elements of core mystical experience;
those who had ingested psilocybin reported experiences significantly closer
to Stace’s description than those who received the vitamin concoction.
Six months later, all 20 of the participants completed a questionnaire that
focused on subsequent changes in their lives; in addition to confirming the
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mystical elements in their experience, the psilocybin group reported
significantly more positive changes in their attitudes and behaviors. Seven
participants of the psilocybin group and 9 members of the vitamin group
were located a quarter of a century later. Responses to the same question-
naire indicated that the experience was one of the high points of their spir-
itual lives for the psilocybin group with persisting personal changes that
were higher than those reported by the vitamin group. Specifically, the
psilocybin participants reported that the experience had deepened their
faith, broadened their understanding of Christianity, increased their identi-
fication with minorities, women, and the environment, heightened their
appreciation of beauty, and had reduced their fear of death (Doblin 1991).

Mainstream neuroscience suspects that mystic experiences are correlated
with certain brain activities, noting that several electroencephalographic
(EEG) studies of meditation, a frequent precursor of mystical experiences,
show shifts of neural activity while participants are meditating (see Murphy
and Donovan 1996, for a summary of these studies). However, mystical
experiences are not as easily generated as meditative states; hence, the neu-
rological markers for the latter cannot be equated with those for the former
(Wulft 2000, p. 405). In addition, many meditative studies have been con-
ducted by partisan groups of investigators and need to be repeated by
researchers without covert agendas (d’Aquili 1993, p. 260).

The initial clues as to the possible neural correlates of mystical experience
came from research with epileptics, who often report spiritual experiences
(Ramachandran and Blakeslee 1998;Wultf 2000, p. 407). Michael Persinger
(1987a), a Canadian neuroscientist, postulated a continuum of temporal
lobe lability representing the varying degrees to which individuals are
predisposed to experience momentary foci of electrical activity, which he
felt yielded mystical and related experiences. Makarec and Persinger (1985)
found that the number of EEG spikes in the brain’s temporal lobe, responding
to thythmic sounds and pulsating light, corresponded to measures of mysti-
cal experience and associated phenomena.

On the basis of several related studies, Persinger (1987a) distinguished
between “god experiences” (emotionally charged transient phenomena typi-
cally characterized by a sense of profound meaningfulness, peacefulness, and
serenity), “god concepts” (linguistic culturally shaped descriptions of god
experiences), and “god beliefs” (a combination of god experiences with
the culturally influenced god concepts). “Mystics” often harbor a range of
god concepts that do not share the god concepts of their culture (Albright
2000), while “religious zealots” have shaped their god experiences into con-
ventional cultural god concepts, strongly identifying with the latter. Many,
if not most, religious “believers” have not had god experiences but subscribe
to their cultural, subcultural, or familial god concepts; “atheists” and “agnostics”
generally lack god experiences and do not subscribe to either conventional
or unconventional god concepts.

Persinger notes that a singular god experience can change the life of an
individual; a collection of these experiences can “form the dynamic core of
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a religious movement” (1987a, p. ix). Paul of Tarsus reported that the vision
of Jesus on the road to Damascus stopped his persecution of Christians and
inaugurated a series of missionary sojourns that, with their follow-up letters,
shaped the new religious movement. Mohammed’s reported “night jour-
neys” produced insights that were transcribed by assistants, producing not
only the Holy Quran but also a religious and political ideology, which spread
throughout the world.

Over the centuries, there have been Christian and Muslim mystics
(e.g., St. Francis of Assisi, various Sufi saints) whose phenomena (e.g., St. Francis’
stigmata, Sufi dancing and whirling) did not represent mainstream Christianity
and Islam, even leading to initial rejection and persecution. However, main-
stream Christian and Islamic zealots have carried the teachings of their reli-
gions to every corner of the world, often establishing schools, hospitals, and
social service centers along the way. At the same time, a few zealots have
murdered “disbelievers” and “infidels,” burned down birth control clinics,
and have fought “holy wars” in the name of their faith.

Religious zealots have not been typical participants in psychoneurological
studies, but Andrew Newberg and Eugene d’Aquili (2002) have presented
data indicating that both Buddhist meditators and Franciscan nuns could,
on occasion, evoke states of consciousness approximating god experiences
through meditation, prayer, and/or ritual. Using single photon emission
computed tomography (SPECT), they found that (when compared to the
baseline waking record) specific regions of their participants’ brains showed
increased blood flow, while other regions showed marked decreases during
a participant’s experiential report. It is not unreasonable to suggest that these
meditators and nuns permanently altered their brains in such a way to pre-
dispose themselves to god experiences through a neurological process
referred to as “kindling” (Ramachandran and Blakeslee 1998, p. 180).

However, a group of experients identified by Persinger (1987a) and other
investigators (e.g., Geschwind 1983; Mandel 1980) had unexpected god
experiences without the practice of contemplation. Instead, Persinger sug-
gests that their experiences were brought about not only by epileptic-type
tendencies but by drugs, unusual diets, grief, fatigue, sensory deprivation,
sensory overstimulation (e.g., piercing music), and various personal dilem-
mas and stressors, all of which seem to be associated with temporal lobe
lability.

Rhawn Joseph (2002) asks whether one’s neural network could be
“tweaked” to provide a mystical experience for volunteer participants, and
Persinger has designed such a program involving the controlled stimulation
of neural circuitry through the external application of magnetic field pat-
terns. In one of his reports, he stated that “with a single burst in the temporal
lobe, people find structure and meaning in seconds” (1987a, p. 17). And if
artificially generated magnetic field patterns can evoke mystical experiences,
could naturally occurring patterns do the same? Derr and Persinger (1989)
investigated the recurring appearance of apparitions over a church in
Zeitoun, Egypt, discovering that the phenomenon corresponded to an
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unprecedented increase in seismic activity, and that the content of the
apparitions usually reflected the religious background of the experients.
Hearing of this study, one writer ( J.Hitt) asked, “Might it surprise anyone
to learn, in view of Persinger’s theories, that when Joseph Smith was visited
by the angel Moroni before founding Mormonism, and when Charles Taze
Russell started the Jehovah’s Witnesses, powerful Leonid meteor showers
were occurring?” (1999, p. 11).

Long before the use of contemporary technology to evoke mystical
experiences, indigenous cultural groups had developed a repertoire of drugs,
chants, rhythmic music and movement, self-regulatory practices, and volun-
tary shifts in attentional states to produce what Persinger would call god
experiences (e.g., Winkelman 1986). Although some traditions advocate
celibacy as a route to higher consciousness, another venerable vehicle for
attaining mystical insights has been sexual experience. Jenny Wade (2004), a
transpersonal psychologist, interviewed nearly 100 people with various
sexual orientations and from several religious backgrounds, constructing a
typology of mystical, spiritual, or transcendent experiences during sex. Her
typology was based on a model developed by the psychiatrist Stanislav Grof
(1980, 1998), who analyzed reports from thousands of clients participating
in LSD-facilitated psychotherapy and/or so-called holotropic breathwork.
Wade reported that her research participants’ transcendent experiences
resembled those of Grof’s group, especially in such areas as “ecstatic union”
and the movement of kundalini energy.

Indeed, Newberg and d’Aquili posited that romantic love, as character-
ized by the phrase, “It’s bigger than both of us,” may be a transitional phase
between aesthetic and religious experience, a signpost on the way to a state
they call “absolute unitary being,” a state in which the boundaries of enti-
ties within the world disappear and the self-other dichotomy is obliterated.
It is equated with the “void,” with “nirvana,” and/or “the experience of God”
(2001, p. 236).

For Newberg and d’Aquili, all spiritual and mystical experiences, at least
those having a strong emotional component, are located somewhere along
an aesthetic—religious continuum. Spiritual and mystical experiences share
several characteristics: a progressive increase of unity over diversity, a pro-
gressive sense of transcendence or otherworldliness, progressive incorpora-
tion of an “observing Self” in the experience, and a progressive increase
of certainty in the objective existence of what was experienced in the state
(p- 243).

This body of research is sometimes referred to as “neurotheology”
(e.g.,Joseph 2002). However, I think this term is a misnomer. “Theology” is
properly defined as the methodological study of the nature and properties
of alleged deities (or of a single deity). Cognitive and affective neuroscience
have not provided, and have not attempted to provide, this type of knowl-
edge. The studies just cited have focused on peoples’ experiential reports,
the psychoneurological correlates of these reports, the way these reports can
be categorized, and the manner in which these experiences might be
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evoked (through contemplation, drugs, electrical stimulation, and the like).
No claim can be made that these correlates indicate causation; it would be
both reductionistic and premature to claim that brain activity “causes” a god
experience. The question can be asked, “Is a naturally occurring god expe-
rience more valid than an induced experience?” Such a question assumes
that the “validity” of “naturally occurring” god experiences has been estab-
lished. However, investigators have not even agreed on the questions that
would need to be asked to establish such a validity.

On the other hand, there are enough data available to investigate the
application of these findings. Evoked god experiences could address exis-
tential issues such as finding meaning in life. A review of one’s god experi-
ences could provide a means of establishing one’s “personal mythology” or
“personal theology.” Evoked god experiences have already been used with
terminal cancer patients (e.g., LSD psychotherapy, see Grof 1980). Finally, it
is commendable that science, in this case the neurosciences, is paying atten-
tion to mystical experiences. When we compiled our book, Varieties of
Anomalous Experience, it was not without considerable reflection that my
coeditors and I referred to them as “what may be the most influential of all
anomalous experiences” (Cardena et al. 2000, p. 15).

Psi-Related Experiences

If mystical experiences have been the most influential of what Western
science considers anomalous experiences, psi-related experiences are prob-
ably the least influential. Many Americans claim to have had psi-related
experiences (Greeley 1975), yet these experiences generally are seen as
curiosities at best, and delusions at worst. They have not spawned major
schools of psychotherapy, nor are they given favorable (or even prominent)
mention in most psychology texts and courses. As the outrageous comedian
Rodney Dangerfield might complain,“Parapsychology don’t get no respect!”
While psychology can be defined as the scientific study of behavior
and experience, parapsychology (or “psi research”) studies those reported
anomalies of behavior and experience that appear to stand outside of the
currently known explanatory mechanisms that account for organism—
environment and organism—organism information and influence flow. Since
the end of the nineteenth century, a few valiant investigators have attempted
to understand these reports and to determine whether they are worthy of
continued attention and investigation (see Rao and Palmer 1987, for a
review). The Parapsychological Association (1987), an international body of
scientific investigators in the field, has emphasized that “a commitment
to the study of psi phenomena does not require assuming the reality of
‘non-ordinary’ factors or processes.” Despite this cautionary statement,
parapsychology has been referred to by some critics as a “pseudoscience”
(Stanovich 1985) or even a “deviant science” (Ben-Yehuda 1985).
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To understand this criticism, it must be recalled that Western science
emerged from philosophy and originally proclaimed itself as the search for
the understanding of nature. As this quest became more disciplined, greater
demands were placed upon scientific undertakings. Today, there is a demand
by some critics that psi research produce “replicable” psi experiments and
“battle-tested” results before it can be considered a legitimate science. At one
level of investigation, there already are “replications” and battle-tested results
(see Utts 1991), specifically, the finding that about half of an unselected
group will report having had a “psychic experience,” supposedly involving
those psi phenomena that have been given such labels as “telepathy” (pur-
ported anomalous “mind-to-mind” communication), “clairvoyance” (pur-
ported anomalous knowledge of a distant, moving, or hidden object or
event), “precognition” (purported anomalous knowledge of a future event),
and “psychokinesis” (purported anomalous mental influence on a distant,
moving, or hidden object). This percentage may vary from one culture, age
group, and educational level to the next, but it has been repeated, in one
study after another, for the last several decades (see Stokes 1997).

These experiences have been ignored or ridiculed by most behavioral
and social scientists. Only occasionally does a representative of mainstream
psychology such as Andrew Neher (1990) suggest that this type of experi-
ence “is not only potentially significant for our personal lives,” but that it
also “serves important functions in our society as a whole.” Subjective psi
experiences (or “psi-related experiences,’ i.e., those not occurring in con-
trolled laboratory or under “psi task” conditions) appear to interface with
heightened sensitivities, creative imagery, self-regulation of body processes,
and increased memory (for reviews, see Broughton 1991; Radin 1997;Targ
et al. 2000). Therefore, the case for the continuation of psi research is simply
that an understanding of these reported experiences is worthy of a disci-
plined and sustained research effort in order for the social and behavioral
sciences to encompass the full dimensions of humanity’s potentials.

The Society for Psychical Research, founded in Great Britain in 1882, was
the first major organization to attempt to assess psi-related experiences sci-
entifically, beginning with surveys that would later evolve into controlled
experiments. The “Report on the Census of Hallucinations,” organized by
members of the society, analyzed and categorized some 17,000 responses to
the question, “Have you ever . . . had a vivid impression of seeing, or being
touched . . ., or of hearing a voice; which impression, so far as you could
discover, was not due to any external cause?” Affirmative answers were
obtained from about 1 in 10 of the respondents, with more visual hallucina-
tions reported than auditory or tactile hallucinations (Sidgwick et al. 1894).

In contrast to questionnaires and surveys, the use of case studies has
permitted in-depth examinations of psi-related experiences. The best
known of these collections is that of Louisa Rhine (1977); by 1973, her col-
lection of spontaneous cases of alleged psi numbered 12,837. The overall
objective of Rhine’s studies was to understand what appeared to be the
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basic psi processes; for example, she identified the main forms in which
psi-related experiences were reported as daytime hallucinations, daytime
intuitions, realistic dreams, and nonrealistic dreams (i.e., those marked by
symbolism and fantasy). The psychiatrist Ian Stevenson (1970) has presented
an intensive study of 35 cases of “telepathic impressions,” concluding that
they shared the same characteristics as did those collected in earlier decades.
For example, an interpersonal relationship usually appeared to be necessary
for such experiences to occur.

Telepathy, Clairvoyance, and Precognition in Dreams

Most contemporary parapsychologists would agree with their critics that
surveys, questionnaires, and case studies are subject to such confounding
variables as coincidence, unconscious inference, sensory leakage, embellishment
after the fact, falsification of memory, and outright fabrication. However, these
anecdotal reports, especially the cases collected by Louisa Rhine, stimulated
the psychoanalyst Montague Ullman and me to investigate anomalous dreams
in a laboratory setting. Over the years, we obtained results suggesting that
some subjects, by means of putative telepathy or clairvoyance, could incorpo-
rate pictorial material (unknown to them) that had been randomly selected
into their dreams. One meta-analysis of our work yielded data indicating that
there was only one chance in several hundred thousand that the results were
coincidental (Child 1985). For example, one research participant dreamed
about going to Madison Square Garden to buy tickets to a boxing match. On
that same night, a psychologist in a distant room had been focusing his atten-
tion on a postcard-size reproduction of a boxing match. The postcard was in
a sealed envelope and was not randomly selected (from a collection of several
postcard-size art prints) until the research participant had retired. His brain waves
and eye movements were monitored on an EEG and he was awakened when-
ever it seemed that he might have been dreaming. The dream reports were
tape recorded, transcribed, and evaluated by judges who had not been present
during the experimental session.

These experiments were conducted at Maimonides Medical Center in
Brooklyn, New York, during the 1960s and 1970s. Our laboratory’s basic
research procedure was to fasten electrodes to the head of a subject, take
him or her to a soundproof room, then randomly select a sealed, opaque
envelope containing a postcard-size art print. A psychologist would then
take the envelope to a distant room, open it, and study the art print while
the sleeping research participant attempted to incorporate material from the
art print into his or her dreams. Upon completion of an experimental study,
outside judges compared the typed dream reports with the total collection
of art prints, attempting to identify the print used on the night of each
experiment (e.g., Krippner and Ullman, 1970). Research participants would
make their comparisons immediately after awakening, and their results
would be recorded by staft members unaware of the actual target picture
that had been used. About two out of three times, these experimental sessions
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produced correct “matches,” which, upon further analysis, generally provided
statistically significant results.

Such prominent dream researchers as David Foulkes (Belvedere and
Foulkes 1971), Gordon Globus (Globus et al. 1968), Calvin Hall (1967),
Robert Van de Castle (1971), Keith Hearne (1987), and Kathy Dalton
(Dalton et al. 1999) have attempted to repeat these findings. Because the
replication rate from these other laboratories was inconsistent, our
Maimonides team did not claim to have conclusively demonstrated that
communication in dreams is capable of transcending space and time.
However, we did open a promising line of investigation (see Sherwood and
Roe 2003, for an overview of all the published experiments), and demol-
ished the assumption that psi-related experiences in dreams are an inevitable
symptom of mental disorder.

Years later, Michael Persinger and I reviewed the entire body of dream
research data from Maimonides Medical Center, investigating possible links
between putative psi effects in dreams and geomagnetic activity. Persinger
told me that what is called the “geomagnetic field” has several components.
The Earth itself creates the main component, as if a huge bar magnet were
running through the Earth’s core. Regular daily and monthly variations
occur. These variations are due to several factors. Weather affects the daily or
diurnal variations. Lunar changes affect the monthly variations. Major vari-
ations occur due to sunspot activity, as well. Changes in the geomagnetic
field can be sudden and unpredictable. The best-known example of charged
particles from the sun interacting with the Earth’s magnetic field is the
aurora borealis, often called the “Northern Lights.”

Persinger had conducted an analysis of many spontaneous cases of telepathy
and clairvoyance. He found that these psi-related experiences were more
likely to occur when the global geomagnetic activity was significantly qui-
eter than the days before or after the reported experience. A day of low
amplitude with slow, predictable variations is referred to as a quiet magnetic
day. These were the days that were associated with reports of telepathy and
clairvoyance at statistically significant levels (Persinger 1987b).

A day of sudden and large amplitude changes is referred to as a magnetically
stormy day. Persinger (1989) reported a tendency for reports of poltergeist
(so-called noisy ghost) and haunting experiences to occur on these days.
One possible component for these experiences is that variety of psi referred
to as psychokinesis, which has been studied in the laboratory under psi task
conditions. An analysis of some of these experiments has indicated a ten-
dency for them to occur most frequently on magnetically stormy days (see
Braud and Dennis 1989).

When I suggested that we analyze data from the Maimonides laboratory,
Persinger suggested two hypotheses:

1. Nights on which psi was strong would also be nights that displayed the
quietest geomagnetic activity compared to the days before and after.

2. Nights on which psi was weak or absent would not demonstrate this
effect.
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Persinger and I tested these hypotheses in two ways. First, we examined
the initial night that each of the 62 research participants in telepathic and
clairvoyance dream experiments spent at our laboratory. For our analysis,
we used the results of the matchings made by the research participants
themselves. We classified the matches as “High Hits,” “Low Hits,” “High
Misses,” and “Low Misses.” Geomagnetic measures for the Northern
Hemisphere were determined for each night in the study. There were too
few “Misses” to yield data adequate for analysis. However, a significant
difference was observed between High Hits and Low Hits. High Hits were
more likely to occur on quiet magnetic days when there were few electrical
storms and sunspots (Persinger and Krippner 1989).

Second, we tested these hypotheses with the matches made by a single
research participant named William Erwin, a psychoanalyst who had spent
20 separate, nonconsecutive nights at our laboratory. We assumed that using
matches from a single subject would increase the detection of a geomagnetic
effect. It would eliminate individual differences, and these were the largest
source of variance in these studies.

The typical procedure followed by Erwin was for him to arrive at the
laboratory in time to interact with the “transmitter.” The transmitter was the
person who would spend much of the night looking at the target picture, a
postcard of an art print randomly selected after Erwin had gone to bed. The
transmitter was isolated from Erwin and spent the night in a distant room.
After electrodes were attached to Erwin’s head, he parted company with the
transmitter and entered a soundproof room.

Two experimenters took turns watching Erwin’s brain waves and eye
movements on an EEG machine. Near the end of each period of rapid eye
movement sleep, Erwin was awakened and asked to describe the dream con-
tent that he remembered. His remarks were tape recorded as was a morning
interview in which he gave associations to his dream report. Neither Erwin
nor the experimenters knew the identity of the target picture.

The tape-recorded remarks were typed and sent to three judges; Erwin
also matched his own dreams to the target pictures when the experiment
ended.Ten of the nights were High Hits, while the remaining 10 fell outside
of this range. One of the High Hits was obtained when the target picture
was “School of the Dance” by the French painter Degas. The painting portrays
several girls in white ballet costumes in a dance studio. Erwin had had one
dream about “being in a class. The instructor was young. She was attractive.”
A later dream report noted, “There was one little girl who was trying to
dance with me” (Ullman et al. 1989).

Using the time period when Erwin was asleep, we found a significant
positive correlation between geomagnetic activity and Erwin’s matches.
The strongest correlations between the score and the geomagnetic activity
occurred during the time when most of the dream reports were collected,
that is, during the latter part of the night (Krippner and Persinger 1996).

Telepathy and clairvoyance are examples of psi that involve minimal time
displacement between the event and the experience. However, precognition
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is an example of psi that involves significant time displacement between
the experience and the event. Alan Vaughan was one of the “sensitives” who
obtained many High Hits in our dream studies.Vaughan had been record-
ing his dreams since 1968 when he participated in a parapsychological study
focusing on precognition, paying special attention to those dreams that
contained what he considered a detailed, literal correspondence to a future
event. Most of these dreams, in retrospect, contained whatVaughan considered
to be three or more exact details about the event.

Vaughan sent the physicist James Spottiswoode the dates of 61 dreams
that he thought were precognitive. Spottiswoode compared the geomag-
netic activity on the nights of these dreams with activity 10 days before and
10 days after. There was significantly less geomagnetic activity on the
nights of the precognitive dreams than either during the 10 days before or
the 10 days after (Krippner et al. 2000). One of these dreams took place
when Vaughan was living in Germany. He described the dream to me in a
letter, which I received on June 4, 1968.The dream contained many fright-
ening episodes involving the murder of Robert Kennedy. At that time,
Kennedy was trying to obtain a nomination for the presidency of the
United States. On June 6, Senator Kennedy was assassinated (Ullman et al.
1989, p. 145).

As in several earlier geomagnetic studies of self-reported precognitive
dreams, such as those sent in by magazine readers and published with the
date of the dream,Vaughan’s dreams were not collected under ideal psi task
conditions. As a result, they are only suggestive of an association with geo-
magnetic activity. Also, it should be noted that the procedures used by
Persinger and Spottiswoode were somewhat different, and thus, not exactly
comparable. However, the association between ostensible psi and geomag-
netic field data is strong enough to justify further research under more
rigorous conditions.

Persinger (1974) has urged using reported psi phenomena in new and
ingenious ways, observing, “Across cultures and throughout history
people have been reporting psi-experiences. Let us find out what they are
saying . . . . It is by looking at the similarities of the verbal behavior that
we may find enough consistencies to understand the factors responsible
for the reports” (p. 13). Persinger (see Schaut and Persinger 1985) has exam-
ined several collections of spontaneous cases, including the 35 gathered
by Stevenson (1970), reporting that they seemed to occur most frequently
when geomagnetic activity was calmer than on the days before or after
the experience—and lower than the month’s average activity. This
approach can be applied to any collection of cases where the date of the
alleged experience has been recorded. If repeatable, these effects may help
to provide an understanding of the mechanisms underlying psi phenom-
ena, and may even indicate a potentially predictable pattern for such
events. In fact, these geomagnetic field perturbations have been reported
by other investigators to affect biological systems (e.g., Subrahmanyam
et al. 1985).
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Psi-Related Experiences and the Brain

A brain-based model of psi experience was proposed in the 1880s by several
of the founders of the British Society for Psychical Research (Gurney
et al.1886). They proposed that these experiences are constructed by the
brain from its own resources (or what might be called “reserve capacities”)
once the initiating stimulus (e.g., a randomly selected picture in a laboratory
test, a real-life crisis situation involving a loved one) sets the constructive
mechanisms in motion. This model is surprisingly congruent with some
concepts of memory hypothesized a century later. One model holds that
memory is “stored” in the brain’s cortex, specific memories are evoked
by either external stimulation or the lower brain’s firing patterns, and the
context of the stimuli can access an entire sequence of memories (Teyler
and DiScenna 1984).

The psychologist Elizabeth Loftus (1980) adds that incoming information
enters short-term memory where it can either be forgotten or maintained
by rehearsal and successfully transferred to long-term memory. Retrieving
information from long-term memory depends upon cues that enable people
to check different parts of their memory bank for the required material.
Morton Reiser (1990) uses the term “nodal networks” to describe how
memories are stored. These networks of mental representations (e.g., images,
words) are organized by “affective links” (e.g., emotions, feelings), and often
lead into “associative trains” that enable the retrieval of very early life events.
During sleep, the pontine brain stem’s periodic firing patterns stimulate the
upper brain, primarily the visual-motor cortex, resulting in imagery that
congeals into a dream (Hobson 1988). Often, these evoked images contain
affect that links them with an important life event from the past through
their “associate trains,” resulting in a scenario that may be useful in psychother-
apy or self-development (Krippner and Dillard 1988).

Very little work has been done regarding possible physiological bases
for the manifestation of psi in dreams. Perhaps the initiating stimulus
(e.g., the laboratory picture, the real-life event) influences the pontine area’s
firing pattern, evoking mental representations in the cortex that produces a
“match,” which engenders conviction that chance factors were not at work.
Perhaps the holographic nature of the brain (Pribram 1971) enables the
dreamer to “reach out” to incorporate the stimulus that is then “matched”
with an appropriate memory. In the Maimonides dream experiments, the
“matches” were often direct (as in the case of the Madison Square Garden
boxing match dream, and the dancing girl in William Erwin’s dream). But
sometimes, they were symbolic, as when the randomly selected picture was
that of a dead gangster in a coffin and the dream’s central image was a dead
rat in a cigar box. And, quite frequently, other memories seemed to con-
found the psi effect in dreams; the associate trains described by Reiser may
have led to a waking life experience that matched the initiating stimulus,
but the corresponding images were amalgamated with other material that
was unrelated to the laboratory picture.
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Persinger (1989) has proposed two interpretations of the geomagnetic
field eftect. The first is that psi is a geomagnetic field correlate; solar distur-
bances and consequent geomagnetic storms affect this correlate. The second
is that the geomagnetic field affects brain receptivity to psi phenomena,
which remains constant. In the latter interpretation, psi is always present in
space and time, waiting to be accessed by crisis, emotion, or by optimal lab-
oratory stimulus parameters. Geomagnetic activity may affect the detection
capacity of the brain for this information, especially the neural pathways
that facilitate the consolidation and conscious access to this information.
Without this geomagnetic activity, awareness of the psi stimulus might not
be as likely and the brain’s “latent reserve capacities” would not be utilized.

Taking this argument one step further, Persinger (1989) points out that
deep temporal lobe activity exists in equilibrium with the global geomag-
netic condition. When there is a sudden decrease in geomagnetic activity,
there appears to be an enhancement of processes that facilitate psi recep-
tion, especially telepathy and clairvoyance. Increases in geomagnetic activity
may suppress pineal melatonin levels and contribute to reductions of cortical
seizure thresholds. Indeed, melatonin is correlated with temporal-lobe-
related disorders such as depression and seizures. Persinger has postulated
that increased geomagnetic activity may contribute to expressive psi, such as
spontaneous or laboratory psychokinesis. Some research data (e.g., Braud
and Dennis 1989) support this conjecture and Gertrude Schmeidler (1994)
has proposed that a psychokinesis subject who is unusually “aroused” (by the
geomagnetic activity) would be more effective in the laboratory.

Some parapsychologists specialize in studying purported survival of bodily
death, and the apparitions of loved ones reported by the bereaved. Because
of melatonin’s association with cortical seizures, Persinger hypothesized that
bereavement apparitions would be more evident during times of increased
geomagnetic activity. Such increases would suppress melatonin levels and
contribute to reductions of cortical seizure thresholds, enabling access to
cortical memory fragments such as appear in reports of ghosts, phantoms,
and other images of dead relatives or loved ones. Persinger’s (1988) analysis
of over 200 such reports indicated that they tended to occur on days when
the geomagnetic activity had increased as compared to the days before and
after.

According to Persinger (1989), the stimulation parameters of the human
brain’s amygdala and hippocampus place them in a unique position to medi-
ate psi experiences. The coherence of endogenous periods of single neurons
or groups of neurons within the hippocampus increases the likelihood that
they could be “driven” or influenced by external electromagnetic fields of
similar pulse or natural frequency. There are also differences in resonance as
a function of the sensitivity of the person’s brain; the ordinary amygdaloid
period is about four cycles per second, while the comparable period of a
person with limbic epilepsy is around nine cycles per second.

Of particular relevance to psi is the capacity of the hippocampus to
show long-term potentiation—the first step involved in memory storage.
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A 400-cycles-per-second electrical stimulation of only 1 second can lead
to semipermanent changes in electrical activity and produce observable
growth of dendritic spines within 10 minutes. Such quick plasticity indicates
that only a few seconds of the appropriate psi-related stimulus could evoke
permanent changes in brain microstructures and hence modify memory.
Once the memory is consolidated, it could appear as “real” as memory
acquired by more traditional pathways.

Psi-Related Experiences and the Temporal Lobes

The two temporal lobes of the brain constitute about 40 percent of the
higher functioning area called the cerebrum; thus, there may be a greater
potential for dysfunction or anomalous functioning of the temporal lobes
than for other lobes. The temporal lobes are well situated for integrating
perceptual stimuli of all kinds as well as for integrating various aspects of
such cognitive functions as memory, learning, language, sense of self, in
addition to emotional, sexual, and aggressive functions. Because of these
capacities, psi experiences could also be integrated in the temporal lobes
(Neppe 1990).

The deep structures of the temporal lobes are the most electrically unstable
portions of the human brain, and temporal lobe lability can be modified by
such techniques as meditation. The contribution of temporal lobe processes
to psi phenomena have two important implications. First, the phenomeno-
logical characteristics of psi experiences, especially spontaneous ones, could
be dominated by the functions of the temporal lobes. Such evidence is
clearly seen in the propensity for spontaneous psi experiences to occur in
dreams, waking imagery, and intense affect that imbues the experience with
intense personal meaningfulness (Persinger 1974). Second, the electrical
lability of the temporal lobes means that many other stimuli could both
compete for neural substrates that facilitate psi experiences as well as simu-
lating experiences resembling psi.

For example, no other brain condition simulates spontaneous psi-related
experiences as closely as does limbic temporal lobe epilepsy. If the discharge
remains within one lobe and does not propagate to motor regions, no
epileptic convulsion will occur. In fact, the observer might not realize
the person is experiencing an electrical seizure; nevertheless, there are often
clear experiential phenomena that are generated even without after-
discharges (Persinger 1989). However, it would be a mistake to assume that
psi experiences are a form of limbic epilepsy; for one thing, psi phenomena
are frequently reported during normal nighttime dreaming but epilepsy is
amplified and abnormal. Furthermore, the trigger for a psi experience
appears to be an external event, while it is an internal event that evokes an
epileptic seizure. Nevertheless, their many similarities provide an opportunity
for further study.

Persinger (1989) attempted such an investigation by examining two British
collections of spontaneous telepathy and clairvoyance reports as well as
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more recent Fafe magazine reports, finding that the peak displays of sponta-
neous psi experiences were reported to have occurred between 2:00 and
4:00 a.m. with a secondary peak around 9:00-11:00 p.m.These were exactly
the hours when temporal lobe seizures were most frequently reported
before anticonvulsants were introduced into medicine. However, a further
peak occurs at 4:00 p.m. (Persinger and Schaut 1988); this peak is not con-
gruent with the data on temporal lobe seizures and its significance remains
unknown.

Jan Ehrenwald (1975), a psychoanalyst, was an early explorer of possible
linkages between purported psi and deficits in brain functioning that might
allow an organism to receive psi-related information. The parapsychologist
William Roll (1977; Lowe and Roll 1988) has been another pioneer in the
investigation of possible connections between epilepsy and psychokinesis.
In one survey of 78 students, he found an increased incidence of olfactory
or auditory hallucinatory experiences among the 10 people reporting the
highest frequency of purported psi experiences.

In this regard, the neurologist Vernon Neppe (1990) has noted that patients
with apparent temporal lobe dysfunctions often claim vivid psi-related
experiences. He has developed the Neppe Temporal Lobe Questionnaire,
which probes for descriptions of possible temporal lobe symptoms such as
auditory hallucinations (“hearing voices”), as well as nonspecific symptoms
such as depersonalization. Neppe administered the questionnaire to six people
who had reported psi-related experiences and to six others who had not
reported these experiences; none of his subjects had major psychiatric his-
tories. The former group had an average of 6.2 temporal lobe symptoms,
the latter group had an average of 0.3, and the difference was statistically
significant.

The association between temporal lobe symptoms and reported psi-
related experiences may suggest a state of physiological continuity of
anomalous temporal lobe functioning. These brain processes may lay the
groundwork for anomalous experiences and the resulting verbal reports.
The independent existence of temporal lobe symptoms implies that the
verbal reports of presumed psi are not an inevitable consequence of the
brain condition. Nor are these reports limited to people with temporal lobe
symptoms; Neppe (1990) interviewed four spiritualist mediums, analyzing
their olfactory imagery, as well as similar olfactory imagery reported by
the six subjects in his earlier study. A large proportion of these smells
were pleasant in nature, and were often described as “perfumed’ and “flowery”’;
pleasant olfactory hallucinations are rarely associated with temporal lobe
epilepsy.

The anthropologist Michael Winkelman (1992) studied the ethnographic
and phenomenological reports of native shamans’ and shamanic healers’
altered states of consciousness, finding evidence of unusual temporal lobe
discharges. The data resulting from a direct assessment of this hypothesis
was sparse but epilepsy has been detected among the Wapogoro, an East
African shamanic tribe (Jilek-Aall 1965). Winkelman (1992) also found
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links between temporal lobe symptoms and reports of “spirit possession” by
indigenous mediums. In both groups, there were frequent instances of
amnesia, tremors, convulsions, compulsive motor behavior, and other signs
that would fall under what Neppe called the “physiological continuity of
anomalous temporal lobe functioning.” As reported earlier in this essay,
there is a provocative literature on epilepsy and its association with mystical
experiences (e.g., Taylor 1972).

Psi-Related Experiences and Other Brain Areas

In contrast to the temporal lobes, there is little evidence or logic for claiming
that an important role is played by other cerebral cortex areas in psi-related
experiences. However, the frontal lobes, as the executive of the cognitive—
motor cortex, could logically be associated with putative psychokinesis. The
occipital lobes are likely candidates for apparitions, “visions,” and percep-
tions of so-called auras because of their involvement in visual associations.
The parietal lobes are involved in visual-spatial distortions such as those
that characterize some psi-related reports (Neppe 1983). As a result of an
analysis of members of two families with temporal lobe dysfunction, whose
members reported psi-related experiences, Neppe suggested that there
may be familial predispositions to presumptive psi phenomena (Hurst and
Neppe 1981).

Persinger (1989) laments the paucity of literature on brain asymmetry
and psi processes. The right hemisphere of the cerebral cortex is more spe-
cialized for detection of the spatial relationships between stimulus configu-
rations and their affective associations rather than for the accuracy of detail.
Linguistically and analytically, the left hemisphere is more active (Budzynski
1986; Ross and Mesulam 1979), although there are notable exceptions
(e.g., many left-handed people; native speakers of Japanese and other lan-
guages that incorporate sounds resembling those found in nature). A few
parapsychological experiments have utilized target material and conditions
geared toward activating the left hemisphere, often obtaining statistically
significant results (e.g., Braud and Braud 1977).

Other parapsychological experiments have compared “left hemisphere
psi tasks” with “right hemisphere psi tasks,” while still others have examined
hemispheric dominance during psi tests by recording the eye movements
of subjects while they made their responses. When the results of these stud-
ies attained statistical significance, they favored the right hemisphere
(Schmeidler 1994, pp. 149—-150). In one innovative study, the psychologist
Robert E Quider (1984) randomly assigned 40 subjects to four conditions:
two with “suggestopedic” (i.e., accelerated learning) instructions for relax-
ation and visualization (one with music, one without music) and two lacking
“suggestopedic” instructions (one with music and one without music). Psi
scores did not show an effect of these instructions, but were significantly
higher with music than without music when both conditions were combined.
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This line of investigation might yield worthwhile results in view of the
close connection often reported between mental imagery and presumptive
psi (George and Krippner 1984). For example, the psychologists Sheryl
Wilson and T.X. Barber (1982) studied 26 individuals who reported vivid
(or “eidetic”’) mental imagery. In comparison with 25 control subjects, these
“eidetikers” were not only better hypnotic subjects and engaged in more
fantasy both as children and adults, but claimed to have had more clairvoy-
ant, precognitive, and telepathic experiences. In addition, they frequently
reported both mystical and OBEs, as well as lucid dreams, and sensing
“apparitions” of the dead as well as “auras”of the living.

In the meantime, several parapsychological studies have attempted to
identify the brain events that accompany psi, primarily High Hits on telepa-
thy, clairvoyance, and precognition tests. At first, researchers examined brain
waves as identified by EEG technology. Three major types of brain waves
have been studied: alpha (slow, regular waves typical of relaxed states of
casual scanning), beta (rapid, irregular waves found in alert attention), and
theta (regular waves, slower than alpha, found in deep relaxation or during
some types of mental imagery). Once more sensitive EEGs were developed,
it was possible to study the complex form of a single brain response meas-
ured in milliseconds; this is referred to as the “evoked response.” Positive
relationships have been reported between High Hits on psi tasks and alpha
activity (Schmeidler 1994, p. 147). When evoked response analysis was done
with so-called gifted research participants, the 100-millisecond component
of the evoked response sometimes, but not always, showed a significant
response to psi stimuli (May et al. 1992; Warren et al. 1992).

Near-Death, Out-of-Body, and “Past-Life” Experiences

Survival of bodily death has been a preoccupation of several parapsychologists
since the founding of the Society for Psychical Research. This group’s
investigation of so-called mediums launched a research focus that now
encompasses spontaneous “after-death communication” (ADC) experiences
as well as the investigation of messages from deceased loved ones, which
mediums purportedly facilitate, or from “angels” and “spirits” that other
practitioners “channel” (Drewry 2003; Klimo 1998).

Near-death experiences are profound psychological experiences that
occur when experients are close to death or in situations of intense danger.
The psychiatrist Bruce Greyson notes that NDEs typically transcend one’s
personal ego, involve an encounter with a higher or divine principle, and
are found cross-culturally (2000, p. 316). Aftereffects of NDEs include an
increased interest in spiritual matters, concern for others, and appreciation
of life, and a decreased fear of death (p. 319). Stories of tunnels and bright
lights abound in NDEs, but may have a basis in the structure and function-
ing of the brain, the eyes, and other sense organs that operate during these
experiences (Woerlee 2004).
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Controversy exists over whether NDEs are a reflection of psychological
defenses, reactions to medication, the deterioration of one’s brain and its
functions, or a confirmation of “mind-body” separation. The psychologist
Susan Blackmore (2002) has offered an explanatory model of NDEs, which
involves links with the dying brain’s lack of oxygen, the phenomenology of
temporal lobe epilepsy, and the positive emotional eftects resulting from
endogenous endorphin activity. Greyson, as part of his rebuttal, described a
patient whose NDE report correctly described some 20 health care workers
in the operating room, most of whom she had never met. Her eyes had been
taped shut before the operation began, yet she provided an accurate descrip-
tion of the pneumatic drill that was used to open her skull (2000, p. 340).

The term OBE is an oxymoron for Blackmore, who resonates with
the Buddhist view that the ego is illusory. Therefore, neither the OBE expe-
rience nor the OBE experient has a “location” (2002, p. 369). Parapsychologist
and psychologist Carlos Alvarado, on the other hand, notes that reports of
OBE:s recur throughout history and across cultures. A variety of contempo-
rary experients have volunteered for psychoneurological testing; their data
have differed from baseline waking states, yet the only commonality has
been that of relaxation and low arousal (2000, pp. 189—-190). In a compre-
hensive psychoneurological study, 43 NDE experients were found to exhibit
more temporal lobe epileptic symptoms as well as more epiletiform EEG
activity than non-NDE experients. Contrary to the investigators’ expectations,
this EEG activity was nearly completely lateralized to the left hemisphere,
indicating that NDEs are more closely associated with positive coping styles
than with dissociation or posttraumatic stress disorder (Britton and Bootzin
2004). But W.R. Uttal (2001) has written of “the new phrenology,” insist-
ing that cognitive constructs and thought processes are too unpredictable to
pin down to a specific brain area.

Nonetheless, OBEs have been elicited by electrical stimulation of
the temporal cortex (Penfield and Jasper 1954), and Persinger (1995) found
a positive relationship with epileptic-like signs. Olaf Blanke, a neurologist,
examined six brain-damaged patients at the University Hospital of Geneva,
Switzerland, concluding that damage at the function of the temporal and
parietal lobes may produce a breakdown of a person’s bodily image. The
boundary between personal and extrapersonal space may become blurred,
and the body is seen occupying positions that do not coincide with the
position in which he or she feels it should be placed. Several of the patients
suffered from temporal lobe epilepsy; some patients gave the experience a
mystical interpretation while others did not (Blanke et al. 2004).

Both NDEs and OBEs may include psi-related experiences, but neither
is considered an integral part of parapsychological research. On the other
hand, “past-life” experiences (PLEs) are a part of the parapsychological
domain, even though anthropologists and ethnologists also investigate these
reports. PLEs can be defined as reported experiences or impressions of oneself
as a particular person (other than one’s current life identify) in a previous
time or life (Mills and Lynn 2000, p. 285).
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PLEs may occur spontaneously or may be evoked through hypnosis. The
psychiatrist Ian Stevenson (1983) has collected hundreds of case reports,
cross-culturally, including instances of “xenoglossy” in which hypnotized
individuals spoke a language to which they had not apparently been
exposed previously. Stevenson (1997) has also identified birthmarks and
other biological “markers” that purportedly conform to the experient’s pre-
vious life. Critics respond that it is difficult to determine whether the
“marker” was noticed before the PLE was reported, and that it is possible for
people to be exposed to languages (and other unusual learnings) at an early
age, and then forget the exposure. This phenomenon, “cryptomnesia” or
amnesia for the source of learned information, is one explanation for this
rare aspect of PLEs.

NDEs, OBEs, and PLEs all qualify as anomalous experiences. Furthermore,
they are of interest to students of religious belief and spiritual practice
because they suggest the existence of some aspect of one’s psyche that can
separate from the physical body, survive physical death, and/or reincarnate
as a new personality. Along with mystical experiences, they are the primary
anomalies that are of interest to some scholars of religion and spirituality.
They are also of increasing interest to health care practitioners due to
the accumulating evidence that religious belief and spiritual practice show
a positive relationship to such outcomes as longevity, physical health, and
rapid recovery from illness (see Krippner 2003).

Implications for Religious Belief and

Spiritual Practice

In discussing religious and spiritual issues, I have found it useful to distin-
guish the two terms. For me, religious pertains to adherence to an organized
system of beliefs about the divine (something deemed worthy of veneration
and worship) and the observance of rituals, rites, and requirements of that
belief system. Spirituality, on the other hand, can be thought of as one’s
focus on, and/or reverence, openness, and connectedness to, something of
significance believed to be beyond one’s full understanding and/or individual
existence. The relevance of mystical experience is obvious; many mystics are
spiritual without being religious, depending on whether their god experience
conforms to a religious belief system.

Psi-related experiences are not so easily encompassed by religious belief
and spiritual practice. One might consider “miracles” to be the connecting
link. However, miracles are defined by theologians as phenomena that do
not conform to natural law. If so, they can be described by science’s obser-
vational methods but can never be fully fathomed by science. As a resul,
they have little appeal to someone like me who likes to study experiences
and events that are not only observable but can be measured, interpreted,
explained, and (ultimately) find their place in the organizational schema of the
cosmos. At the same time, I take the position that both scientific analysis and
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disciplined phenomenology can expand the wonder of both human and
nonhuman phenomena rather than simply reduce them to equations and
formulae. Thus, scientists can study peoples’ reactions to alleged miracles
and the attitudinal and behavioral changes they might instigate in experients’
lives; these investigations can be carried out without buying into the con-
tention that something is going on that is “supernatural” or that “transcends”
the natural lawfulness of the universe.

A frequent criticism leveled against parapsychologists is that their work
and, consequently, their data are influenced by covert religious agendas.
The psychologist and parapsychologist Charles Tart attempted to study this
claim by mailing a questionnaire to members of the Parapsychological
Association, receiving 77 responses to the 160 questionnaires he mailed out.
When queried as to whether spiritual interests played a major role in their
entering the field, 49 percent answered negatively, 36 percent positively, and
the rest gave responses that fell into “partially” or “unclear” categories.
When asked if their current work projects were spiritually motivated,
34 percent answered positively. When asked if they perceived conflicts
between mainstream laboratory research and spiritual interests, 1 out of 4
answered positively. Tart confessed that for him, “the spiritual implications
of parapsychological data are among the most important aspects of the
field,” but concluded that this was not an opinion held by a majority of the
Parapsychological Association’s membership (2003, p. 184).

Tart (1997) has posited the existence of “non-physical worlds” (NPW:s)
and has proposed technologies for studying them through meditative pro-
cedures, OBEs, NDEs, and other altered states of consciousness, bringing
back physical evidence of their reality or at least providing reports congru-
ent with other travelers to these NPWs. As a pioneer in the development of
transpersonal psychology, Tart (1975) advocates the scientific exploration of
psychological phenomena that extend beyond one’s ordinary personal and
biological identity, as well as their facilitation. Instead of rejecting religion
and spirituality as a result of his scientific training, or rejecting science
because of his religious and spiritual convictions, Tart has chosen what he
calls ““a third path,”a “leap of faith” based on high-quality scientific evidence
and open-minded investigation. This “third path” is frequently encountered
among investigators of anomalies from various disciplines.

William Roll (1982) has shared Tart’s commitment to rigorous investigative
procedures and has assiduously surveyed the literature on life after death. He
has reviewed searches for a soul “existing apart from its body” through
apparitions of the departed, past-life memories, OBEs, and mediumistic
communications, but has concluded that “none have provided evidence
for the existence of the departed” after their death (Roll 1997, p. 62). On
the other hand, Roll adds that this search assumes that the soul must be
separate from the material world, must be distinct from other souls, and
must be capable of engaging in conceptual thought. Instead, Roll posits a
“longbody” (similar to some Native American beliefs) that includes nature
and significant others in its scope, and stretches back in space—time farther
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than the body’ life span.This longbody interacts with a more limited bodily
soul, and a “Big Mind” that is much grander than either of them. Roll’s
model encompasses OBEs (the bodily soul), PLEs (the longbody), and even
poltergeist experiences (symptoms of the longbody in distress).

When working with J.B. Rhine, who developed experimental parapsy-
chology in the 1930s, Roll (1997, p. 66) was given a crystal ball as a souvenir.
Years later, the physician Raymond Moody, a pioneer investigator of NDEs,
saw images in the crystal and soon had created a “psychomanteum” or wall
mirror in which grieving survivors claimed to glimpse their departed loved
ones (or, in Roll’s terms, their loved one’s longbodies).

Experiences with the psychomanteum helped shorten the grief period of
bereaved individuals (Hastings et al. 2002), thus providing the first practical
application of parapsychological data since the U.S. government’s contro-
versial “remote viewing” spy forays of the Cold War. Russell Targ, one of the
physicists who directed this highly classified program, has written elo-
quently about how this attempt to apply parapsychology for strategic p